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74s" 


326° 


Cleaning Equipment:— (Continued) 
Cleaning machine, Agitating, 
Chemical Co. 
Filter (U.P.) coe. cece eee ee 
Sweeper, Power, G. H. ‘Tennant Co. 
Washer, Car-roof (C.B.&Q.) ..... 
Washer, Car, Kansas City erminal . 
Cleaning fluids, Magnus Chemical Co. ...... 
Cleaning, Passenger-car at terminals (Pacific 
Ry. Wb) gee a soas r taa aoaaa 81, 
S plant, Grit-blast (Can. Pac. 
(March) 


M agnus 


oe Molybdenum Co., ny ‘Alloy “steels for 
welded ilers, by Robert L. Heath 
(MBMA J ws ca cuose fans oo ede ieee ee 


Clinker hooks, Safe handling of (C.&N.W.) 
Clips, Hold- down, for hopper cars (A.A.R.) 
ohnson, R. E. Air- Conditioning Man 


COTIANCE aiy eoe ekaa es April) 
Clubs & Associations: 

Car Foremen’s Assn. of Chicago: 
Cheshire, F. E., Men and cars ...... 
Gross, E. F., Preparing passenger cars 

for winter ...c..sees eee cease PE 

Fastern Car Foremen’s Assn.: B. & O. 
wheel penap at Glenwood, ‘by F. B. 
Rykoskey .............. 285,° 303, 

New England Railroad Club: Rolling 
wheels gather no rust, by i OP 


Gangewere nueu seen eee eee ee 
New York Railroad Club: 
Competition, Prize---Railroad adminis- 


tration and operation ........ $ 
Diesel locomotive performance, Sym- 
POSIUM ON oo dsr pek ee ee eee eee 
Papers: 
Anson, Edward H., Suspended 
monorail system ........ April) 
Payne, Earl C., Outlook on coal for 
railroad fuel ....... .... eee ee 
Sweeney, if for 
Diesels ............. corre 
Northwest Locomotive Assn.: Vapor 


steam generator, questions and answers 
Pacific Railway Clu 
Ketring, R. V. Passenger- -car termi- 
nal attention-exterior 
Packard, E. E., Passenger-car termi- 
nal attention-Interior ............ 
Railway Air-Conditioning Club: N&W. 
car equipment program; by C. P. 
Taylor errre es Etan EER (April) 
Southeastern Railway “Diesel Club: 
Fauerbach, Walter F., Brushes for 


Diesel electrics ....2e.cceee cesses 
Ridgely, A. O., Batteries in Diesel 
service 62... eee 3 ae \esareetocos (April) 


Coal (see Fuel) 
Coal-handling system for the gas- arene d lo- 
oes (Mare 
Coaling-plant objectives” (R. F.&T.E.A. Ian h) 
Cochran, W. H., d locomotive trucks 
Color and light in Huntington shops (C.&O.) 
Colleges in railway mechanical engineering .. 
Collect, SM master, Sheffer Collet Co. ..... 
Combes, C. Le sere.. 
Combustion, Firebox, 
Combustion of 
(A.S.M.E 


coal for the gas turbine 
eeossseseeesooe. oee (March) 

Communication, Train: 
Circuit connector, Mines 
Radio and telephone N.Y.C. Twentieth 
Century Limited ...............06- 
Radio, Application of, and communica- 
tion systems to ee tock, (Elec. 


Pquipment Co. 


onorah Air and Gas Institute, Causes 
and effects of low compressed-aif Fists 
sure April) 
Compressed: air pressure, ‘Low, cauas Pind 
ects of ....... April) 
Compressor; Mechanical, repairs (aie Brake 
Assn.) ..... 
Compressor, Steam, governor, “Type ‘BH’ (Air 
Brake Assn.) oie ao NGL 
Compressors, Air, Mechanically "driven, 
Maintaining (Air Brake Assn.) ......... 
Concrete, Electroylic corrosion of steel in 
(Elec. Sec.) l.s... 
Connector, 
(C.&N.W. 


eee eee 


maintenance tools 
. (March) 
Consolidated Machine Tool Corp., “Betts car- 
wheel borer 
Consulting Department: 
Cable sheaths, Effect of induction on .. 
Motor capacity, Increasing ..°......... 
Rotor bars, Induction motor, Broken .. 
Contouring device, Electric, R. K. LeBlond 
Machine Tool Co. 
Control system, 
motive (A.LE. 
Convention time and its opportunities 
Coolant clarifier, Honan-Crane Corp. 
Cooley Electric Mfg. Corp., Electric box 
furnace ........ Eaa a a hes ee Ne E ES 


Speed, ` Diesel-electr ic loco- 
E.) 


Cooling and heati 
N Eastin 

Coon, C., Undesired emergency-brake ap- 
plications EIO EENS ER $ 


Coordinated Mechanical Associ 
Address: Aydelott, J. H. 
necessitate economy 
Attendance 


* Illustrated article; 


Coordinated Mechanical Aasociations: — (Continued) 
Electrical Section, and.. 405, 443,$ au 


Importance of ....... esse cece eters 
Organized help on mechanical problems 609$ 
Program sssrstrratoreita e EAER % 471° 
Air prake Association: 
Election of officers .. .......-.00- 565 
Kaper: : Sudduth, H. W., No. 6BL 
ake equipment ........ (April) 142° 
Reports: 
rake, AB, Load Compensating 612 
Brake equipment, HSC, mainte- 
mance of .........6. ce eee ket o13 
Compressor governor, Steam, Type 
BHU 22 atte ote os ten hers 617 
Compressor, Mechanical, ` repairs 731 
Compressors, Air, Mechanically 
driven, Maintaining ........ 620 
Decelostats and decelostat sanding 619 
Car Department Officers’ Assn.: 
Addresses: 
Ennis, Walter, Equipment failures 
and claim prevention ......... 641 
Gass, A. H., How the Car Service 
Division functions .... ..... 040 
Election of officers ..... ..... 565 


Reports: 
ar, Freight, for modern needs 11 
Cars, Freight, Preparing, for pres- 


ent-day operation ............. 647 
Heating, Passenger-car ..... .. 643 
Interchange, and Billing for car 

airs aua ; 650 
Loac ing rules, A. 648 
Lubrication, Car ...... 645 
Painting Passenger-car 642 
shop practices .......... 644 
es ig a aes Officers’ Assn.: 
Addresses: 
Allen, C. D., president ....... .. 668 
Hall, John M., Importance of ‘To 
comotive maintenance ..... ... 669 
Loftis, J. D., How operating abuses 
affect’ maintenance .....-....-5 676 
Election of officers aesan 565 
rts: 

Diesel-electrical maintenance 689° 
Diese! mechanical maintenance .. 714 
Engine terminal modernization 670° 
Personnel training with Diesel 

specialization .............05 677 
Shop tools 2... cece eee ee eee 26° 

ooling a shop for Diesel loco- 
motive repairs .............6. 673° 
Master Boiler Makers’ Assn.: 
Addresses: 
Barefoot, O. R., M.B.M.A. objec- 
lires. oc bie Sosa cen late dre Ge hea 654 
Christopherson, S. E. President |. 653 
Payne, Earl È; ( Outlook for coal- 
burning steam locomotives ..... 656 
Peck, C. B., .B.M.A. and its 
members ..... eee ee eee ees 655 
Stighmeier, A. F., Motive-power 
trends 2... cece cece eee eens 654 
Election of officers ............... 565 
a 
ownsend, A. J., Developments in 
boiler design E Ronasere) 13° 
Wentz, ei Flue and tube re- 
moval and application ..... 23 
Williams, Arthur, Locomotive Boiler 
ign eunn ESERE Bye cee bt O86 59* 
Reports: | 

omotive, Steam, availability: 
Barrett, R Wa Inspection laws 661 
Garrett » Progress on the bet 
Gilley E. H., Shop ‘and’ termi- 

hand dling OPEET 662 
Kantner, Experience of the Read- š 
NTT TE EET EE PEE TEEN . 662 
Muray, L. G. a “Minimizing | repair 
WOK i i seca te ne rece Shee .. 662 
Steaming qualities, Improving .... 663 
Tubes and flues .............0.. 23 
Symposium— Welded boilers ‘and alloy 
steels: 
Crossett, W., Welding tests 

of nickel steel ......... 659 
Heath, Robert L., Alloy steels 

for welded boilers ........... 658 
Merrill, T. W., Manganese-van- 

adium ptes! Wiehe dase 660 
Miller, H. » Welding ‘stainless 

steels ........ 661 
Raymo, A. Jus Steels and their 

edge preparation .............. 659 

Railway Fuel and Traveling Engineers’ 
Assn.: 
Election of officers ..... ..... 565 
Paper: Valve motion developments, 
renew PI ceca eu weet 5 
Re 
paling-plant objectives 
Firemen, ‘omotive, 


Front ends, grates, ash pans . 


Fuel economy, Power ji ant 
i 


Locomotive operation, Diesel, Tra n- 
JOE mao kalien n EE AE ... 631 
Smo e abatement, problem oE... 636 
Steam generators, Vapor-Clarkson, 
Operation of .........ee sees 632 
Water treatment and fuel “economy 634 


Symposium: Competitive, position of 
steam motive power: 


§ editorial; 


Coordinated Mechanical Associations :- (Continues) 


Symposium: Competitive, position of 
steam motive power :—- (Continues) 
Lloyd, W. L., Procuring g 
coal for steam locomotives ... 
Payne, FE. C., Mining and prepa- 
ration of coal for locomotives 
Raymond, A. A., Causes of loss 


of steam locomotive avail- 
ability: 0.050055 eaea 

Sherman, R. A., Field for steam 
motive-power research cee EIA 
Cornell-Dubilier Electric Corp. Inverter for 

car lighting .... ....e ee eee eee eee 
Corrosion, Electrolytic, of steel in concrete 
(Elec, Sec.) cece ee cece ee ee cee ee 
Corrosion-resisting materials (Elec. Sec.) és 
Cost of train power ........6. 0 ee pereo 
Costs: Diesel locomotive operation (N.Y.R.R. 


Club) 
Costs, Rising, necessitate economy, by J. H. 
Aydelott (Coordinated Mech. Assns.) .... 
Cotten, C. D., Fuel oven basis of 
Diesel engine maintenance (L.O.A.) 720, 
Cotton, 
otor bars, broken, on induction motors 
Motor capacity, Increasing .. 
Cottrell, R. B. Erolunen of side frames 
and bolsters (A.S.E.) ..... 
C-O-.Two fre extinguisher equipment on 
Penn. 6,000-hp. Diesel-electric locomotives 
Coupler height adjuster, Standard Ry. Equip- 
Merit Mig L Oasis draer coe ANE eres 
Coupler knuckle, C.B., modification to permit 


intercoupling with Type H  tightlock 
COPE sisi eae ee ERSAK RRK SENA 
Coupler report (Mech. Div.) ........-.2 aa 
Coupling, for Freon refrigeration units, Pax- 

ton-Mitchell Co. yeere cee cee eee eee 
Covel Manufacturing Co., No. 6 Excel cut- 
ter and tuol grinder .. ..... sossnans 
Crane, car, three-wheel swing-boom, Silent 
Hoist & Crane Co. uue cee eee eee eee 
Crane control, Magneturque, Pawling & 
Harnischfeger Osa ardada fay par ested ar 

Crank pin research (A.A.R.) osonu 
Burlington 


Crankshaft gee repairs at W. 
(C.B.&Q PRE TOST (March) 

Crossett, SÀ Wa ne: tests of nickel 
steel ( 

Croashead; 


Advantages 
April) 
Cutler- Hammer, Inc., ` Moisture- proof G ting 
magnet... 
Cutting blow, pipe, Öxweid CS R, ‘Reclaim: 
ing ( 
eats tool, Electric “arc, Eutectic Welding 
Alloys Corp. 
Cylinder bus ings, Press-fit allowance for.. 


D 
Davies, George M.: 

omotive boiler gestions and answers 
28, 7 arch) 141." (April) 
08, 372, 501, 589, 
Questions and answers on locomotive 
practice ....25, 75, (March) 140,* 
(April) 308, 372, 502, 588, 


Decelostats and  decelostat sanding (Air 
Brake Assn.) .........-5 
Delaware, J-ackawanna y Western, ‘Diesel 


freight operation (N.Y.R.R. Club)....... 
Denver & Rio Grande Western Spectro- 
graphic analysis of oil (Elec. Sec. 
Depreciation, Equipment, rates....( 
Detrex Corp.: 
Coating fompound for paint spray booths 
(Triad 
Liquid Sang compound ............ 
Devices, Shop (see Kinks, Shop) 
Diesel engine assembly platform (U.P.). 
Diesel engine fuel consumption ........... 
Diesel engine, G-M, for locomotive lubricant 
tests installed at Beacon (Texas Co.) 


arch) 


Diesel Engine Manufacturers asn: elects 
Ci -irass cuia gro i Ta nasai a E 
Diesel instruction car (F. E.C.) (April) 


Diesel terminals (see Engine termina ls) 


Dillon, W. C., Co., Flat sem, ther- 
mometer .......-.0200-05 CERRY Aprii) 
Disintegrator, Tap and drill, Anaid 
& Engineering Co. .........cce ee eeeee 
Diversey Corp., Enoz insecticide va rizer. . 
r strips, Car, Signode Steel Strapping 
Os aise ek eee oo 8 PE ora alo -0 0 Gia: Soe 
Draft Gears: 
For Diesel Locomotives, W. H. Miner, 
DCs LIGA AGS LOR RAY CONG T 
Hulson, A. O. Smith Corp. ......... 
Report (Mech, Div.) ........ee eee eae 
Waughmat twin-cushion, approved for 
freight GATS. oss, E T EO 
Drafting, Locomotive Cutting the coal bill 


Draft-plate air proportion RETIE (April) 
Drawbar and safety bar, Application for .. 
Drawbaugh, D. G., Treatment gnd control of 


Diesel radiator water (N.&W.) ........ 
Drill, Hand, Portable, attachments, J. D. 
Whittle Co. oo... cece cece eccede 


Drilling and tapping machine, Portable, Kau- 
kana Machine Corp. 
Drilling machines (see Machine Tools) 
Drill-press work holder, Safety, Universal 
ice & Tool Co. ...........- April) 
Drill- -reamer, Severance Tool Industries 


t communication; t short non-illustrated article. 


Duff-Norton Mfg. Co., Lo-Hite hydraulic 
BOK wey h acer EEE ETE dae, OAN 
utch oven" rning locomotives 
TR ERT- EAJ 9 cicas cael edonun ae ans 


Fastin, Maurice R., Passenger-car heating 


and cooling 


Eccentric cranks, Locating (U.P.) ........ 
Edison, Thomas A., Inc.: Atomai air-con- 
ditioning controls... e ces ee eee vee eeeee 
Education, Railroads’ responsibility for, by 
H. T. Heald (Mech. Div.) .............- 


tric Service Mfg. Co., Rolling band ‘ten- 
siom device 1... erde paea at REER ATERS 
Jlectric Storage Battery Co.: 


Axle power for passenger cars, by 

E. F. H. Grothe onnenn e a 
Batteries in Diesel service, by A. O. 
Ridgeley .. .......0. see eee (April) 
Electrical design and the Diesel .......... 


Flectrical equipment, Car (Elec. Sec.) 
Electrical outlet guard (C. Tae) (March) 
Electrical transmission and maintenance fa- 
CUES: sa kenra PERPER OENE O (April) 
Electrical trends ....... ccc cece iat ee rene 
Electrification may come back .... .......-. 
Electrification, Railroad (A.I.E.E.) 
Electricity in transportation, by Chas. Kerr, 
JE CAL ELE 6 6 ecw hog BR ace ene ee 
Electrolysis report (Elec. Sec.) ..........55 
Emery-cloth holder, Expanda le (U.P.) 
Engine terminal: 
Diesel locomotive, facilities (L.M.O.A.) 
Improvements: Why spend all the money 
in one place ..... 
Modernization (L.M.O. 
Operating expenses 
Ennis, Walter, Equipment f: 
prevention (C: DOAJ arriari sa RES 
Equipment failures and aam prevention, by 


Walter Ennis (C.D.O 
Erie: 
Diesel performance (N.Y.R.R. Club) a 
Lights, Portable, for shops and engine- 
HOUSES 3k i ae iS + ae FERRER VO 
Radiotelephone system 
Radio-train communication for three di- 
VISIONS 6. cee wee eee (March) 
Esso Standard Oil Co., Andok Lubricant B 
for anti-friction bearings 
Flectric Welding Alloys Corp.: 
Cutting tool, Electric arc 
Gas rod, Flux-coated, for cast iron .. 
Rod for welding and brazing copper 
CIBOSE GC): megi a Seite aae tsa, Weise hia Ea 
Evaporation values of boiler tubes and flues 


Bao Newspaper, Union Square Savings 
BIE 5 sl Cie dia S sig Sits, ed AS he Aen le cca core 
Exhibit, Railway Electric Supply Manufac- 
turers Assn. 2.02.60 cece ewes te eevee 
Explosions, Boiler, Bureau of Locomotive In- 
spection TEDOT? ...esssoessosooseosesons. 


Exterminator, Insect, Tanglefost Co. 


F 


Fafnir Bearing Co., Grease-lubricated journal 
OOX 


pa aa ieo O 
Fairbanks, Morse & Co., Motorgears 
Falls, C. W.. Broken rotor bars ........ 
Fans, Spray booth, Chelsea Fan & Blower 
POS aaa A EELA RRA A DE y EAEL 
Field coil machine (C.R.I.&P.) ....(March) 
Filter, Air, Electronic, American Air Filter 
E ENE E E E E ELEERI TET 
Fıre clay and brick container (M-K-T) 
Fire protection for electrical repair shops 
(Elec. Sec.) 


“irebox design (M.B.M.A.) ...........05 

Firebox, Staybolted, design and construction 
CAS MEJ eeo aa thas, seart esi (April) 

l are-extinguishing system on Penn. 6,000-hp. 
Diesel-electric locomotives ...........065 

Firemen (see Personnel) 

Fish, R. S., Color and light for the sho 


Flame-hardening feed arrangement (U.P.).. 
“Jannery Bolt Co., Hot-water Telltale hole 
cleaner 
Theeodlights (see Lighting equipment) 
anos material, Acolon, Armstrong Cork 


Co 
Anrida "East Coast, Diesel instruction car 


ril) 
“lue removal and application (M.B.M.A.) 
“Tues, Boiler, Welding of fire-cracked ...... 
Tues Cleaning s enaa AEE EE NIERS 
luorescent lighting (see Lighting) 
lax, Gas-welding, Stainless s‘eel, Air Re- 
duction Sales Co. la... cecceeee cence 
waote, Freight-car weight savings 
with modern materials ......... pril) 
creman (see Personnel) 
oorsgings, Rod. Procedure for normalizing 
ort. I., Care and maintenance of storage 
Papeete Ties o Ae AS LEERS oE Na eu sodas ee 
ster Engineering Co., Gauge for ce 
shaft grinder .. ........0.05 March) 
'rarnes, Side, Freight-car—A.A.R. recom- 
PE N T | 6:8 oid o tiateleten Goad veal ec 


rames, Trucks (see Trucks, Car) 
ranklin g x arem of Steam Distribution 
ERFETEA J oc seis bees 
re eine 
ME EN | eS aie Rene UES ee ek teers eked 
ne “ends, grates, ash pans (L.M.O.A.).. 


* Illustrated article; 


270* 


7 
721* 


Ery, Lawford H., Dies 


Availability and cost (re: 
(locomotive) (A.S.M.E.) . 


“Bod, Procuring, 
tives, by a 


boys -turbine 
. (March) 


for steam locomo- 
Lloyd (R.F.& 
TEA J necace bike eswiac sree iEn Site's ole 
Coal for steam locomotives, by Eari 
C. Payne (M.B.M.A.) ......6-065 
Mining and d. preparation, for locomo- 
tives, ayne (R.F.&T.E.A.) 
Gano: ot, aes railroad fuel, by Earl 


Payne (N.Y.R Club). 295, 
Consumption basis or Pe aa engine 
maintenance (L.M.O.A.)......-+ F 
Consumption, Diesel ne EFT Sra aie 


Economy, Power-plant (R.F.&T.E.A. 

Economy, Water treatment and (R. 
Locomotive, Regional Standard for, by 

E. C. Payne (R.F.&T.E.A.) 

Oil; Diesel, specifications, Dr. W. J. 
Sweeney (N.Y.R.R. Club) -292,° 
Fuel additives, Lubri-Gas International, Inc. 
Fulmer, C. Allen, ba ee, honing 
machine ....... cee eee eee e eee eee 


CORD... sano eh cdsae ha nee Teer alee y 


Gangewere, E. P., Rol ling wheels gather no 
rust (New England b) 
Gardner-Denver Co., Air compressor main- 
tenance (Air Brake Assn.) 
Gass, Ad H., Pairpose of Car Service Divi- 
sion (C.D:0.A) ox eacess sae ee uso set 
Gauge, Reflex water, Illuminated, Magnus 
Brass Mfg. Co. .... ccc cece secre reece 
Gear, Draft tice. ‘Draft gear) 
Gearmotor, Vertical, Westinghouse 
Gear wheel Tipple, fabricated by weldin 
(SELLS EN o eino eaea saien (Apri 
General Electric Co.: 
Amplidyne motor control . 
Diesel, Road, 1,500-hp. 
Floodlights for car vestibules .. 
Gas-turbine-electric locomotive track tests 
Gas-turbine power plant for locomotives 
(April) 
for passenger 


Generators; Asledriven; 
cars, by B. A. Widell 
Generators, Tocomotive 
Richard Lamborn (A.I. 
Grille for Diesel locomotives 
Inverter, 2-kw. 
Lamp, Mercury, A-Hs ...........-..2- 
Lighting, Black, for cab dials, by M. D. 
enshaw and F. H. Catlin 
Loading resistor gor testing Diesel pow- 
er plants, by E. F. Weiser 
Pinion pullers, Traction-motor (Rodgers) 
Special Products Div.: 
Leak detector, Portable ............ 
Tachometer, Electric ....++- (March) 
Speed-control system, Diesel-electric lo- 
comotive, by A. V. Johansson ..... 
Trucks, Electric locomotive, Welded... 
Turbine, Gas, Oil-fired (Mech. Dine 
General Motors Corp.: Diesel engine, 600-h tp- 
for locomotive lubricant tests at Texas Co 


laboratories .. 2. cece eee cee eee e eens 
Generator, Steam, questions and answers 
(Northwest Loco. Assn.) ...........005- 
Generators: 
Axle-driven, for passenger cars (General 
Electric  ......ccsccccccccccactsens 
Engine, Diesel-electric locomotive AL 
Welding, WG-300, Harnischfeger can. 
Gibbs & 


il, Suspended monorail at 


(April) 

Giddings & I.ewis Machine Tool Co. 
pindle, Quick-Change, for horizontal 
boring machine ......sessesssssees. 
Träction motor 


Cia, H 
Gould, w. ty, 
Government: 
Interstate Commerce Commission: 
AB brake installation order extended 


housings, 


Donald 
we Gas: turhine power (A.S.M.E.) . 
Heating long trains ........ 
Portable car washer 


Bureau of omotive Inspection 
report...... (March) 126, are) 
Bureau of Safety report..... March 


Missouri_ Pacific collision near Pols 
cuse, Mo. 


(April) 
Graphite and tellurium in foundry wor! 


Graphite, Liquid, reduces Diesel locomotive 
flange wear (L.M.O.A.) ..essosnssessoes 
Grand, Trunk, Repair work cand steam loco- 
motive availability (M.B.M.A.) e 
Grant, L. E., Railroads and the American 
Welding Society ........... (April) 140, 
Grates, Report on (R.F.&T.E.A.) ........ 
Grease (see Lubricants) 
Grease fittings, Applying ........... sossa 
Grease gun, Pneumatic, Reliance Machine & 
Stamping Works is ana AEE 
Great Northern: 
Paint-drying room at St. Cloud ........ 


Tooling a shop for Diesel locomotive re- 
pairs, by J. L. Robson (L. KAD cd 
Greyhound A. C. Arc Welder Corp., Portable 

spot-welder 


$ editorial; ¢ communication; 


Grille for Diesel locomotives, General Electric 


Grinder, Booster crank- pin (St. L.-S.F.) 


Grinder, Compressor-valve and seal (Ase 
ae h Aea s DEE Apri 
Grinder; Gear-tooth, Portable (C. Bag) 
rch) 


Grinders (see Machine Tools) 

Grinding and turning machine, Portable, C. 
E. Marsh 

Grinding, Diesel crankshaft and axle Bh W. 
Burlington (C.B.&Q.) March) 


Grinding. tips Jie satiny ag A 
Gross, A Formen passenger cars for 


ger cars 
Guard for electrical outlet (C.R.I.&P.) 
March) 


Guides, Multiple, Locomotive, Welding .... 


H 


Harimond Machinery Builders, Chip breaker 
penne er ci Physicatiy, Employ ine C pril) 
an A: sically, mploy the 
ere H., X. C. air-con itioning s; stem 
arc 


nA LEE), Corp., 300-amp. welding gen- 
EMO isn DEVEZE IEEE RE EDENA p aa 

Hauser, Gilbert B., Aluminum in freight- 
car construction (A.S M. 

Havens, A. L., 


Arc welding broken locomo- 


tive frames ...... cece cee eee EAA a 
Headlights, Sealed beam ....(April) 171,* 
Heald, Dr. H. Bailte responsibility 

for 'education (Meck Diva) ssc teense 08 


Heat consumption of ann and oil-fired steam 
locomotives compared with Diesels (A. 


MB.) A ELTEL INATET 
Heater, C. receives Steel Founder's 
award ....c cece eee e eee 2. (April) 173, 
Heaters: 
Electric Switch (Elec. Sec.) ........ 
Induction, _Forge-shop, Ajax Electro- 
thermic Corp. ............... (April) 
Refrigerator car, Preco Inc. ........ 


Heath, Robert L., Alloy steels for welded 

boilers (M.B.M.A.) 
Heating: 

Electric, for coaling, sations (Elec: Sec.) 


Long passenger trains, . Gillick 
Paint Shop (C tan Y Mie ea ate 
Passenger-car, by Maurice R. Eastin .. 
Passenger-car (C.D.O.A.) ......---.- 
Train, and Diesel power KENEAN SIEA 


Heating, Electric, and welding (Elec. Sec.) 


Hendry, D. J., Co., T-A-C open-end ratchet 
Preh er ao eseesis bie aaria iena Ea Ea 
ndal: M. D., Black gaeng for cab 
Bala eina noa ore aaea 0 wie Se aate ered eens ds 


PATES ie edie oie katte seaisie's Wha Sie eid ee aa eter 
Higley, G. Diezel locomotive perfor- 
mance, y N. ¥ RR Club) 
Hines, C. Checker for electro- pneumatic 
brakes (A. MIER (March) 
Hoist: 

Gear-drive, rate Manning, Max- 
well & Moore, Inc. 
Hydro-pneumatic, Lifter, Hutchins & 
Steele, Inc. .............. (March) 
Wire rope, Yale & Towne Manufacturing 

ri 
Holder, brin: “press work, Safety, Universat 
se & Tool Co. ........6 weeeee April) 
Hara Co., A7 volute snubber spring .. 
Hooks, Clinker, Safe handling of (C.&N. Ww.) 

Honan-Crane Cor 
Coolant clarifier 
Sump cleaner ss rosrsdisi cee eee eee 
Horstkotte, E. H., Tight traction motor coils 
Hose, Air, and steam- eat assembly, (K.C.S.) 
Hulson Gerp pratt ft gear (Type 202) 
Huston, F. Su tayho Mes firebox design and 


a tion ( 
{Aban 129,* (April) 


Illinois Central: 
Batteries, ere e care and maintenance 


of, by R OME oe dee eerste ede 
Brake, AB, Poad compensating, Econo- 
mies of (Air Brake Assn.) .......- 

Cars, Hopper, Aluminum.. 82,* (April) 
Heaters, Electric, for coaling stations 
(Elec. Sei) cs rsersissacemeser iid: 
Mop ag Passes cars with paint 
Power units for shop trucks ......... 
Tests electrolvtic corrosion of steel in 
concrete (Elec. Sec.) ..........04.. 
Illumination (Elec. Sec.) ............0005- 
Indicator, Temperature, Kolor Therm Indi- 


cator Corp. (March) 
Ingersoll Milling Machine Co., Cutter grinder 
Ingersoll-Rand Co., All-purpose tool kit 
Injector, Exhaust-steam, operation 
Injector operating water temperatures 
Inspection, Car: 
Facilities (U.P.) .. 0... cece eee eee 
Interchange, by F. E. Cheshire (Car 
Foremen’s Asan, of Chicago) 
Inspection, Pau 
Daily, by J. M. “Hal (L.M.O.A.) .... 
Laws, Steam, by R. Barrett 
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t short non-illustrated article. 


Insulating material (Elec. Sec.) 
= Electrical, Inorganic, Johns-Man- 

ville Gas ha 8 ninsa eaae ku ators: ` 
acme guard, Steam line-connection 


i k. 


(CLD LAY): srv oa Gees retinon ia asna 


Interchange rules (see Rules, Interchange) | 


Intercoupling problems ...........--.+++- é 
International Nickel Co.: 
Firebox des n, Staybolted, and construc- 
tion, EP Huston (A.S.M.E.) 
(April) 
Welding tests of nickel steel, by J. W. 
Crossett (M.B.M.A.) .....-0 ee eee 
Interstate Commerce Commission (see Gov- 
ernment) 
Inverter, 2-kw., Gen. Elec. Co. ........ sy 
Iron, Wrought, Bending .......... (April) 


J 


Jack, Hydraulic, with separate pump, 
Norton Mfg. Co. 
James E g To; gien locomotive performance 


Duff- 


Jokan son, AS D Diesel-electric speed-re- 
sponsive controls ALEE.) cece eens 
Johns-Manville Inorganic electrical insula- 

tion (Quinterra) ee ray 
Johnson, R. E., Air- conditioning maintenance 
(Car Foremen’s Assn. of Chicago) (April) 


K 


Kalamazoo Tank & Silo es Metal cutting 
band saw ............ BESTT EDE (April) 
Kansas City Southern: 
Air hose and steam-heat assembly ... 
Brake-beam building and testing layout 
at Pittsburg ...........0.. 
Wheel-change rip track at Pittsburg | 
Kansas City Terminal, Car washer 
Kaukauna Machine Corp., Portable drilling 
and tapping machine 100,* 
Kelite Products, Inc., Tivit portable pafta 
cleaner ........ ou 
Kendall Corp., Flycutter and face mill . 
Kerosene as a thinner for car oil— A.A 
recommendations 
Kerr, Charles, Jr., 


NOW sei iweb comis ass eek 
Kerr, Whitney M., “Diesel ‘locomotive ven- 
CHACON! soia So cine! uker NENSI EER Sea a 
Ketring, R. vi, Passenger-car terminal at- 
tention-exterior (Pacific Ry. Club) ...... 


awarded A.S.M.E. medal 
Tool Div. (see American 
Steel Faundn 


Ww, 
Nee Engineer of tests A.M. 
Kolor heri ‘Indicator Corp., Temperature 


Kiefer, Paul 
King Mahin 


indicator ..............-. ERTS (March) 
Kottcam; mp F.. Gas-turbine locomotive 
(A.S. LES a e ate T (March) 


Laflin, Donald M., Reconditioning worn 
traction-motor housings ..............005 
Lailliequeist, Dr.; Welding steel castings .. 
Lamborn, Richard, Locomotive traction gen- 
erator (A.LE.E Bia 
Lamps (see Lighting equipment) 
Landis Machine Co.: 
Grinding machine, Diesel crankshaft and 


axle, at W. Burlington (C.B.&Q.) 

Taps, Collapsible (Style LL) .......... 

$ (March) 
Landis Tool Company, C.B.&Q. Diesel re- 
TEE EE TEASE (April) 
Landis Tool “Co, Hydraulic gap grinding 
machine ensenis ie a eee eens CERN 
Lathe attachment, Indexing milling, Chicago 
Tool & Engineering Co. ..............-. 


Lathe taper attachment, Master Taper Co. 
Lathes, Electric contouring device for, R. K. 
Le Blond Machine Tool Co. ai 
Lakkes (see Machine Tools) 

Leak detector, Portable, General Electric Co. 
Le Blond, R. K., Machine Tool Co., Elec- 


ub) ` 
Lies. Gone Ford 


Glass Co., Thermopane 

double-glass window unit .............. 
Lifter, Hutchins & Steele. Inc., Chadlift 
dro-pneumatic hoist .......... (March) 


tigen Controlled, for cabinet mirrors, Lumi- 
nator, Inc. ......e ee eee eee 
Light, Shadowless, for passenger- 
(CRIER) oes oii site te Sig e teas Oe 
Lighting: 
Black, for cab dials, by M. D. Henshaw 
and F. H. Catlin .......... 000.000. 
Problems, Car, N. & W. (Railway Air 
Conditioning Club) .......... (April) 
Shop, and color (C.&Q.) 
Terminal, Engine, Cincinnati Union Ter- 
minal Co. i 
Tecmitials Diesel locomotive (Penn.-Elec. 
COL)” oe cases 
Lighting quiphent: 
Floodlights for car vestibules (G. rI 
Fixtures, Fluorescent, Weatherized, 
vania Electric Products, Inc. 
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* Ilustrated 


article; 


Lighting Equipment:— (Continued) 
Fixtures, Weatherproof, Appleton Elec- 


L O ET Er A E E T 
-Inverter for car lighting, Cornell-Dubi- 
lier Electric Corp. ..............46- 
Lamps: 
Fluorescent (Elec. Sec.) ......... 
For Missel elect fie locomotives: (Elec. 
HO end pakke cee ea S940 Hen na eae 
Mercury (Flee. Sec.) "1! errs 
Mercury, 250-watt, Gen. Elec. 0. 


Projection, for car platforms (N.Y.C.) 
Lights, Oscillating, on suburban trains (C. & 


Pie eens eae eats eu ah sa TE E E Saar carat 
Lights: Portable, | for shops and engine- 
GUIER © orn UNE aan uEe EN ES ey HAE 
Lima-Hamilton Core 
Boiler design, Double Belpaire ...... x 
Niles Tool Works Div.: Axle- -centering 
machine, Hydraulic .............00. 


Lincoln Electric Co.: Automatic welder 
Lincoln, James F., Arc Welding Foundation, 
Saving weight in a Diesel’s welded under- 


frame, by Leonard Pompa ...... (March) 
Lloyd, W. L., Procurin; aged coal for steam 
locomotives (R.F ETEA A A SSA het a inal? 
Load compensating brake Ya Brake, Load 
compensating) 


Loading resistor (see Resistor, Loading) 
Loading rules (see Rules, Loading) 
Locomotive : 
Diesel-electric: 
Advantages (A.I.E.E.) 0.0.2.2... 
Construction (Mech. Div.) 
Controls, Speed-responsive (.\.1.E.E.) 
Crankshaft (see Crankshaft) 


Maintenance: 

How operating abuses affect, by 
. D. Loftis (L.M.0.A.) 

Mechanical (L.M.O.A.) N a 

Policies and cost. April) 

Report (L.M.O.A.) ........ 0.0005 

Requirements- -Mechanical or elec- 
r EEEE E OE E EEEE O 

We can’t go back .............. 


Motors (see Motors, Traction) 
Operation, Training for (R.F.&T. 

EV Ay): esses jnach ens 
Parts replacement, Scheduling 


Fertormance. Symposium on 
R.R. Club) ............. 7 
Power plant load testing, by 
Weiser akt E EREA EAT 
Questions and answers, by J. R. Bene- 
dict ........ 362.8 374, 503, 590, 
Traction motors (Sce Traction Motors) 


Transmission characteristics (A.I.E.E.) 
Underframe, Welded, Saving weight 
in a, by Leonard Pompa .. (March) 
Gas-turbine: 
Construction (Mech. Div.) 
Possibilities of (A.T.E.E.) 
Staybolts (see Staybolts) 


Steam: 
Availability, Increasing (M.B.M.A.) 
Availability, Loss, Causes of, by 


A. A. aymond (R.F.&T.E.A.) .. 
Coal-burning, Outlook for, by Farl C. 

Payne (M.B.M.A.) ...... 
Construction (Mech. Div.) 
Inspection (see Inspection) 


Maintenance, Im iortanee of, by J. M. 
Hall (EMOA Vi oo... 0... eee 

Maintenance, Rare eee and (April) 

Servicing costs, Reducing ..... 


Improving (M. B. 


Steaming qualities, 
M.A. 


Turbine: Coal- burning, by 
Newton (A.S.M.E. 
Turbine-clectric (A.I. E. : 
Locomotive Development Committee, Gas-tur- 
hine locomotive (A.S.M.E.) . (March) 
Locomotive practice questions and answers, 
by George M. Davies: 
Cinder cutting, Causes of 
Colleges specializing in railway mechani- 
cal engineering 
Combustion, Good 
Crank-hub wear, Compensating for . 
Crosshead, Multiple- bearing, Advantages s 
HE neser ie eea ERLE E (April) 
Cylinder bushings, Press-fit allowance for 
Drawbar and safety bar, Application for 


Driving box oil grooves ........ 
Forgings, Rod, Procedure for normaliz- 
ANG cet aye ests EEP O 
Injector operating water temperatures .. 
Locomotive failure, What is a ..... 
Lubricating main pins . : 


Lubricator drives . 
Pipes, Drain, Wate 
Pipes, Steam, Fastening, 
Rivet spacing, Welt-strap 
Rod bushing dimensions T 
Rod, Main, and crosshead elegans ats 
Running beards, Aluminum . ae 
Sanding apparatus, Proper 
Smokebox braces 
Spring hangers 
Steam lap i Peray 
Steel, Stainless, Tyi AOE S 
Steel) Vanadium, ‘Remnperinit 
Tender tanks, Welded 22.02... (March) 
Truck, Engine, side swing, Determining 
Tubing, Seamless, and pipe, dimensions 
Weight distribution, Determining. on- 

driving wheels .......... 
Whistle requirements 


i <. CApril) 
to cab deck .. 


glass 


$ editorial; ¢ communication: 
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Locomotive Research Institute (see Steam 
Locomotive Research Institute) 
Locomotive spotter, Passageway in (M-K-T) 
Locomotives: 
Diesel-electric: 
1,000-hp., Switching (C.P.) 
1,500- -hp. road freight (Aloo. CE) sS 
6,000-hp. road freight (Penn.-F.M.) .. 
Electric: 6,800-hp. (Virginian) 


Gas-turbine: 
3,000-hp., Proposed (Allis-Chalmers).. 
4,000-hp., Proposed (Allis-Chalmers) .. 
Gas-tur pine, he (A.S.M.E.) (March) 
Power plant (G.E.) (April) 


Loftis, J. D., How operating abuses affect 


maintenance ELMAS o eaaa iraka 
Lotridge, J. H., Increasing motor capacity .. 
Lubricant for’ anti-friction bearings, Esso 

Standard Oil Co. wo... ce eee eee eee 
Lubricants: Graphite, AP Parts Corp._. 
Lubricants: Grease— Roller-bearing TTi 

Ol) A EE ETE E PETE 


Lubricating oil: 
Mixing in Diesel crankcases (Elec. Sec.) 
Spectrographic analysis of (D.&R.G.W.) 
upply system at New Haven Diesel 


Shop (N.Y N.H.&H.) oo. cece ee eee 
Lubrication: 
Car: (COA S ak ai eee oe oe 
Hard, grease, Converting hollow-bored 
main pins for ..........- 044 (March) 
Locomotive and car (Mech. Div.) 
Practices, Journal-box ..........02008- 


Lubrication manual, Proposed (Mech: DIN) 
Lubricator drives, Location of . 4 
Lubricator test bench (U.P.) 
Lubri-Gas International, Inc., Fuel additives 
Lucas Machine Tool Company, No. 460 hori- 
zontal boring, drilling and milling machine 
Lukenweld, Inc., Saving weight in a Diesel’s 

welded underframe, by Leonard Pompa 
(March) 


Luminator, Inc., Controlled light for cabinet 
mirrors ..... paneer seve Ee AEA AS 
Lundy circulating drinking water system 
COA E E EENE TE AE tyaretetagt cis 
Machine tool adaptability ........--..--05- 


Machine tool unit, Auxiliary, Vehsa-Mil Co. 
Machine tools: 


NOONE a aaa EAE beds 
Borer; Car wheel, Betts, Consolidated 
Machine Tool Corp. aesueesssnereree 
Boring and turning machine, Vertical. 
King Machine Tool Div. .......... 
Boring, drilling and milling machine. 


Horizontal, Lucas Machine Tool Co.. 
Cut-off machine, Abrasive, Bridgeport 

Safety Emery Wheel Co. ......-... 
Drilling and tapping machine, Portable, 

Kaukauna Machine Corp. 
Grinders: 

Bench, Cadet type, Standard Electrical 


Tool CO kreieren en 2h Ske eaka 
Chip breaker, lHammond Machinery 

Builders) ooer aawe agiia G ril) 
Cutter and tool, Cincinnati Milling 

Machine Co: errepre ess araoa eras, 
Cutter and tool, Covel Mfg. Co. 


Cutter, Ingersoll Milling Machine Co. 


Gap, Hydraulic, Landis Tool Co. 
Snagging, Twin-motor, Standard Elec- 
trical Tool Co. 2. 6... EIN eee eee 
yale and Tool, Black & Decker Mfg. 
e re ry 
Honing machine, 
Falmer (Gon cocci sees 1 ei aaas 
Lathes: 
Engine, Geared-head, Cincinnati Lathe 
GTO C0, sess ere de tain ta 
Turret, 16-in. for non-ferrous metals, 


Warner & Swasey Co. 0.2.0.0... 
Press, Drill, Bench or floor model, South 
Bend Lathe Works 
Shapers, 36-in. openside, 
chine Tool Co. : 
Shears, Squaring, He: i 
Machine & Tool W Gi 
Slotter, Hydraulic, Rockford Machine 
TOON COS 2g Sak eee Red aden ah ws ate 
Machining Diesel locomotive wheels on a Bul- 


Rektora Ma- 


lard S4-in. vertical turret lathe (B.&M.) 
Machining operations, Fixtures in ........ 
Machining wear points on traction motor 

housings (Giddings & Lewis) .......... 
Magnaflux Corp., Duovee inspection units .. 
Magnatiux inspection of car parts, by R. H. 

Herman: careen ss Ue ee kiy eo Sowa ee 
Magnatlux testing ........ 0.000000 cee ee 
Magnet, Lifting, Moisture proof Cutler 

Hammer, Inc. .... eaS ecean cee ee eee 
Magnus Brass Mfg. “Co. HMluminated reflex 

Water RAURE oo eee eee eee 
Magnus Chemical Co.: 

Cleaning, Cold, machine .......... 
Cleaning fluids, 92-K. 94-K . 


Cleaning machine, Aja-Dip 


Malleable Founders Societv election 2... .. 
Management, Mechanical-department, byv E. 
P. Gangewere (New England R.R. Club) 


Moore, Shaw-Box 
Ratchet-lever hoist .. 


Manning, Maxwell & 
Crane & Hoist Div.. 


Marman Products Co, Clamps for armature 
WHINY peaini og aar kg gee iue: Garo Maa eda 
Mars Signal Light Company: Oscillating 
Lights on suburban trains (C.&N.W39 .. 


t short non-illustrated article. 


Marsh, C. E., Portable crank-pin and journal- 

turning machine ................- sopsik 
Masking compound, Liquid, Detrex Corp. .. 
Master Taper Co., Lathe taper attachment .. 
» McGlaughlin, Charles E., special representa- 


. tive Bituminous Coal Research .......... 
. McGrath, Robert H., assistant to general 
manager, National Machine Tool Builders’ 
SSN. ee ee ed essee 

. Mechanical department performan Measur- 
T E EE ETE E O ONEEN ASS (April) 
Merrill, T. W. Manganese- -vanadium steel, 


a (M.B.M.A.) 
Metallizing Co. of *"Mogulectric 
metal spray gun . . (March) 
Metal spray gun, Electric-driven, Metallizin 


Co. of America ........... March 
Meter, Fuel-oil tor Diesel locomotives, Nep 
tune Meter Co. csisiicerccsmria (March) 


Micrometer for setti g Diesel pinions (St 
Mill, Face, and flycutter, Kendall Corp. 
Miller, Dorman M., Color and light Nor the 


SOP): 9:2) Mel erek AE E ale ted tee? ee wales y 
Miller, H. L., Welding stainless steels 
ALEM AS ea eileen ea e a 
Milling, spacers, Expanding, G scores Scherr 
shinee: WwW. H., Inc. Draft gear, (Class 
A-121, for Diesel locomotives ........... n 
Mines Equipment Co.: 
Communication circuit connector ...... 
Sand drying unit .........--e eee eee 
Vibration damping socket ...... tee 
. Minneapolis-Honeywell Regulator Cor Goi 
ing and cooling passenger cars, by 
Re Bast inns ease tease ASAA TTSA SANEPAR ARH 
. Missouri-Kansas-Texas: . 
Assembler, Non-pressure head, Air-op- 
CRAG Kerdin ar Tena R Aar EANA 
Holding rack for sta holt drilling ative 
Lapping AB slide valves .. .......... 
Locomotive spotter, Passageway in .... 
Packing-cup tester .........-.....-008 
Missouri-Pacific: 
“Eagle trains. oreii eroii ovis SWE vl 


Tooling a shop yor Diesel locomotive re- 

pairs, by W. Sullivan (L.M.O.A.) 
Monorail, aaa System (Elec. Seci) ei 
Monorail system, Susi bv Edward H 

Anson New York HA Club) (April) 

Morganite, Inc. 

H rushes for Diesel electrics, by Walter 

Fauerbach ..........005 sesane 

Brushes for Diesel motors and generators 


Mosher, Fred D., Locomotive boiler per- 
formance (A.S.M. TEE E EEE A 
Motion Pictures: “Must It Rust?” , American 
Hot Dip Galvanizers Assn. ..... (March) 


Motive Power, Steam, Competitive position of 
(R.F.&T.E.A.) 
Motive power trends (A.I. Es E.) 
- Motor capacity, Increasin 
Motor coils, Traction, 
Horstkotte 2.0... cece eee cee 
© Motor control, Amplidyne, Gen. Elec. (April) 
Motor generator sets for train communica 
tion, Safety Car Htg. & Ltg. 
Motor housings, Traction, Reconditioning. by 
Donald M. Lafin ............. 
Motorgears, Fairbanks, Morse & Co. 
© Motors: 


500-hp., 2,300-volt, Totally enclosed, Al- 
lis-Chalmers Mfg. € GOs ET SEPA ETA 
And control Ekee. SL EEA 
Capacitor-start, Single-phase, Westing- 
house Electric Corp. ET NA 
Induction, High- ‘temperature, ` Westing- 
house Electric Corp. ..........0...65 
Traction, Diesel electric, Ficld-coil re- 
pairs (C.R.1 | fe Wem ee (March) 
Traction, Electr, Life of ........... 
N 
. National Bearing Div., American Brake 


Shoe Co. (see American Brake Shoe co 
. National Defense, Fuel situation and (N 
RR- CIOD) easda ei oe e aaa i E 
National Machine Tool Builders’ Assn.: Mc- 
Grath, Robert H., appointed assistant to 
. general manager ..............2. (April) 
. Neptune Meter Co., Fuel-oil meter for Diesel 
locomotives caries irakere cee ee arch) 
4 Nee Er England Railroad Club (see Clubs and 
: ssn 
New York Central: 


$ oe CARO ese 
< I_amps, Projection, for car platforms .. 
Twentieth C entury Limited cars ...... 


New York, Ontario & Western, Diesel con- 
© version Problems (N.Y.R.R, Club) ...... 
New York, New Haven & Hartford: 
' Coaches, Passenger, Basic de-ign for .. 
Diesel repair shop at New Haven .... 
"New York, Susquehanna & Western: Diesel 
locomotive performance (N.Y.R.R. Club) 
Newton, John S., Coal-burning steam-turbine 


locomotives (A.S.MLE.) ousus. sose 
Niagara Machine & Tool W orks, Squaring 
Shears Acie PS NOR aE ive Ea a aE oie ks 
Nicholson, J. M., Work of the Mechanical 
DIVISIR. rororo Dss Ei ee diver een eee dee 
,Nickel-Cadmium Battery Corp., Storage hat: 
TETEE seid Boies Se ete ibe ashes soe . 


* Ilustrated 


Niles Tool Works Division (see Lima-Ham- 
ilton Corp. 


Nineteen Forty-Seven Developments ......... 


Noise, Minimizing, in passenger cars ...... 

Norfolk & Western: ie: Tari 

ar equipment program, by ‘aylor 

(Railway Air Program D C E Ciub) iD 

Apri 

Drafting, Mechanical, sik wiih aii 

retin orive i Se availability, Improved 
Repairs, Rip-track spot system 

Rip-track spot system at Bluefield .... 


o 


Oakite Products, Inc.: 
Cleaning and deodorizing chemical (Di- 
Sanite) 
Paint stripper (Composition No. 15) .. 
Oil conditioner for transformers, Westing- 
house Electric Corp. ........-0..0 eens 
or Fuel (see Fuel) 


Os rn T 


Unionmelt 


Scie 
Oxweld. “Railroad Service 


Co., 
welding worn crane wheels 


P 


Packard, E. E., Passenger-car_ terminal at- 
tention-Interior (Pacific Ry. Club) 

Packing cup tester M-K-T) 

Paint drying room (Great Northern) 

Paint-spray booths, Coating compound for, 


Detrex Corp. issoro erant aens 
Paint stripper, Oakite Products, Tne.” 
Painting, Passenger-car (C.D.O.A.) 
Painting, $ pare Deine cals at eet 
Se err epsa ee Apri 
Painting E ipment: 
Cart, Apparatus (C.R.I.&P.) .......... 
Spray gun, American Brake Shoe to. - o. D 
ri 
Spray gun, Model 18, Binks Mfg. 
arch) 


Pangborn Corp.: 
Plasteleading, and dust-control equipment 
(Can. Pac.) .. March) 
Shot-blast cleaning 3 room (W.M.) 
Paste, Metal, Rocket Distributors, Inc. 
Patterson, W. J., Some current safety prob- 
lems (Mech. Div.) ik amasar 
Paulista Rys. of Brazil, Welded Electric 1o- 
comotive trucks ........ 0.20. s eee 
Pawling & Harnischfeger Co., Magnetorque 
crane control ........ cece eee cee ee ee 
Paxton-Mitchell Co., Coupling for Freon 
refrigeration units 
Payne, E. C.: 
Coal, Mining and d preperation of, for lo- 
comotives (R.F.&T.E.A.) ........... 
Cot, mioo R for i oad fuel (N. 
Y R.R. Club) 


Locomotives, coal-burning steam, Outlook 
M.A.) 


for (M.B.M.A.) .......- -.seeeeee 
Pease, I. R., Diesel locomotive performance 
(NYRR. Club) e reie Ea aiaa 
Peck, Clair B.: 
kaia Ry. Mech. Eng. ............ ote 
-B.M.A. and its members .......... 
Pedrick, , Compressor valve and seal 
grinder .......... eee eceeeees eee (April) 
Pennsylvania: 
Coal, Good, Procuring, Nes! steam loco- 
motives, yY W. L. Lloyd .......... 


Crank pins, Metallized Mech. Div.) .. 
Fuel consumption per i 


Haer Switch track, ` Electric” é Elec. 
Lighting. Diesel" locomotive terminal 
{Elec S See.) AS i 
Locomotive,  Diesel- electric, *6,000-hp. 
road freight ..........2. ceceeeeee 
Trainphone, power supply ........... 
Personnel: , 
Firemen, Locomotive, j Training — Coal 
(REAT EAN Gi oa Geencs eevee 


Foreman, 
T.E.A. Kae ee Ab RAES EDA EDE ES 
Supervisors, | icine 
Supervisors: What is a supervisor? .. 
Traming, Need and desirability of (i. 


Training Rot ee ae 
Petroleum for the railroads (A/S.M.E.) ... 
Peyrek, T. R.. Ventilating and heating C. 


N.J.’s paint shop ........ Lanun eeaeee 
Pinion puller, Traction-motor, Rodgers, Gen- 
eral Electric Co. 2.0... cee cece risiga 


Pipes, Steam, Fastening, to cab deck .. 
Pittsburgh & Lake Erie, Experience with 
lightweight hopper car 
Platform, Assembly, Diesel engine (U.P.) . 
Plomb Tool Co.: 
Puller set, 4000 AA master ........... 
Socket-wrench ratcheting attachment .. 
Plugs ang re cepa Appleton Electric Co. 
Pompa, Leonard, Saving weight in a Diesel’s 
welded underframe ............. (March) 
Port Huron & Detroit, Liquid graphite re- 
guess Diesel locomotive flange wear (L, 


eA) wees eas E ERITREA À 


article; $ editorial; $ communication; 


328 
749 


591* 


256 
657 
389 
517* 


81 
495* 
314* 

97* 
749 
642 
155* 
316° 
171° 
158° 
139* 
305* 
386 
409 
359° 
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Power: 
Axle, for passenger cars, E.F.H. Grothe 
Electric, for Cincinnati Union Terminal 
Op ee ce ¥ Vs e 
For cam 
Train, 
Power Plants: 
Character of (R.F.&T.E.A.) ........ 
Gas-turbine, for locomotives (G. ee w 
Ti 
Mobile, Gas turbines for, Allis-Chalmers 
Power S Supply; 
Car, & W. (Railway Ar Condition- 
ing Club) ........ (April) 
Passenger car, a. 
Passenger, car (Elec. Sec.) 
Report (Elec. Sec.) . 
Trainphone (Penn.) .... 
Power units for shop trucks (I. 
Preco Inc., Refrigerator car heater 
Press, Mounting, Roller-bearing (U.P. 
Press, Punch, ype EJ, Water Stripet Corp. 
arc! 
Pressed Steel Car Co., Hopper-car evolution, 
by George A. Suckfield ............... 
Prices for labor and material (Mech. Div.) 
Production principles in equipment mainte- 
E E 
Puller set, Master, Plomb Tool Co. 1.222! 
Pulverization, Coal, for the gas turbine (A. 
.E.) . (March) 
Punch, Small ‘angle’ and channel hole (T.&P.) 
Pyle-National Co.: 
Headlights, Sealed-beam ....... (April) 
Headlights, Sealed-beam (N.Y.C.) .... 


R 


for staybolt drilling (M-K-T) 
‘ommunication systems) 
Radio speaker, Pillow, Telex, Inc. 
Railroad Fair at Chicago Peia RAED 
Railroad: sand the American Welding Society, 

by L Grant .... (April) 140, 
Rai way Tis Conditioning Ciub (see Clubs 

and Associations) 

Railway Electric Supply Manufacturers Assn. 


cars (Elec. Sec.) T 
ost of 


Rack, Holding, 
Radio (see 


` Engineer editorial ap- 


pointments ...... ere 
Raymo, A. J; steels “and their ‘edge prepa- 

ration (M.B A OT E 
Raymond, 


A. D ‘Causes of loss of steam 
locomotive availability (R.F.&T.E.A.) .... 
Reading: 
Steam locomotive, j srviceability of In- 
creasing (M.B.M.A.) ...........60. 
Mechanical-department management, by 
E: n Gangewere (New England R.R. 
ABD). E ecrci wat 
Recorder, Diesel electric locomotive operation, 
Valve Pilot Corp. .........00+ seses oe 
Reflectoscope, Portable, Sperry Products, Inc. 
Reflectoscope, Supersonic, for weld testing, 
Sperry Products, Inc. ..... 
Reliance Machine & Sramping "Works, Pneu- 
matic grease 


RAK, Ae ees. HSC (Air Brake Assn.) 
Repairs, Car, Ri -track spot system (N.&W.) 
Repairs, Diesel Locomotive: 

Crankshaft rents (C.B.&O.) 

(March), 121; March) 

Electrical maintenance (L.M.O.A.) 

Tooling a shop for (L.M. O.A.) Sarees 
Repairs, Equipment, Production principles in 
Re airs, Mechanical compressor (Air Brake 


n.) 
Republie Steel Corp., Welding s stainless steels, 
by H. L. Miller (M.B.M 
Research: 
Motive-power, Field for (R.F. 
&T.E.A.) 
Passenger-car riding (A.A.R.) ........ 
Erograms (Mech. Div.) .. ...... 405, 
Truck, Car, authorized (A.A.R.).. 388, 
Resistor, Loading, for for testing Diesel power 
Weiser 


plants, 
Reynolds Metis Cos A amin Freight-car 
onstruction, Me) . Borucki and E. 
Sipp (A.S.M.E.) wo... eee ee eee eee (A ci 
Rice, W. ra Jig i” heads Alco Kaiiway 
Battalion ........ (A sone 
Richardson, L» p Dispel ‘locomotive perform- 
ance (N.Y. Club) ie dis erase tee aie 
Ridgely, A. GA a A in Diesel service 


Steam, 


April) 
Rip-track, Wheel-change (K.C.S.) ........ 
Riveting, Cold ........ cece cece ec eee eee 
Robson, for Diesel 


L., Tooling a sho 
locomotive repairs (L. M. AY 
Rocket Distributors, Inc., Ranet paste .. 
Rocking Machine Tool Co.: 


Mie E aed Vance E id oe lnet gate: 
Rolling Stock, 
Elec. Sec.) 
Rules, Loading: | 
A.A.R. (C.D.O.A.) 6. cece ee eee nee 
Report (Mech. Div.) ..............-. 
Rules of Interchange: 
Arbitration committee report (Mech. 
S e EE EAEE ae ATALET 


t short non-illustrated article. 


Rules of Interchange :— (Continued) 
Revisions and additions, Proposed tE: 


Running boards, Aluminum, “Applying. ey 


(March) 
Rutland, Arc welding, broken locomotive 
frames, by A. 


L. Havens .............. 
Rykoskey, F. B., B.&O. wheel shor at 
Glenwood 


s... 285,% 303,8 


Safety: appliances (Mech. Div.) 

Safety Car Heating & Lighting Co., Motor 
generator set for train communication. 

Safety problems, Current, by W. J. Patter- 

son (Mech. Div.) 22... : cece eee eeeee 

St. Louis Refrigerator Car Ġo., “Plywood Tre- 

frigerator cars ........ essee.. e (March) 

St. Louis-San Francisco: 

Gear wheel, Tipple, fabricated by weld- 

T ETP TE TEN .... CApril) 

Grinder, Booster crank-pin EEEE S 

Wheel, Gear, Freight-car, replacement 

pri 
St. Louis Southwestern, Mictometer for set- 


Sanding, 
Sanitation report (Mech. 
Saw, Metal-cutting, Kalamazoo Tank 
& S ilo "Co. ETET ...... (April) 
Scaffold, Portable (Ċ.R.L&P.) ... (March) 
Scaffolding, Permanent vs. portable ...... 
Scherr, George, Co.: 
Milling spacers, Expanding (Euco) . 
Vernier caliper 
Seaboard Air Line, 
Jacksonville ........ 
Seat: ‘base, Webbed, Artisan “Engrg. & “Mig. 


Diesei repair shop at 


Severance Tool "Industries, Drill-reamers . 
Shadow-lining passenger-car exteriors (A.T. 


SES) E N E T 
Shape- ‘cutting machine, Portable, for cutting 
flue sheets rerieeiea sead PaE e eee AE 
Shears (see Machine Tools) 
Sheffer Collet Co., SM master collet 


Sherman, R. A., Field for; steam motive- 
power research (R.F.&T.E.A.) ....... ae 
Shop battalion, Railway; Alco ..... . (April) 
Shop engineering at its best .............- 
Shop equipment, Obsolete, reduces profits 
(March) 
Shop_Kinks: 
Car: 


Brake-beam tester and builder tale 
K.C.S.) | 


Clanphae arrangement, Release 
spring (U.P.) ......e eee eee eee 
Connector, Steam, maintenance 
tools (C.&N.W.) .....- (March) 


Device for reg and assem- 
bling non- pressure, ead s of AB 
brake cylinders (M-K-T) ...... 

Emery-cloth holder, 

Hose, Áir, and steam-heat assembly 
(KGS) aiee esee nia e 

Insulation guard, 
nection (C.R.I &P) 

Jig for holdin a 
pressed while inserting 
which secure flanges on 
steam-line connections 


joint com- 
holts 
Barco 
(C.R.I. 
Light, Shadowless, for interior pas- 
senger car work (C.R.L&P.) 
Packing cup tester (M-K-T) 


Pi and clamp bender (C.R.I 

i jite bain as oie, lene le gate (March) 

Press. Mounting, Roller-bearing 

Punch, Small angle and channel 

hole T.&P.) ... eee cece eee eee 
Scaffold, Portable (C.R.1-&P.) 


(March) 

Steam-line connection tester (U.P.) 
Steam-line, Vapor, ferrule and 
thrust bearing remover (C.R.I. 


QP)! sisi ence said (April) 
Valve seats, AB slide, Lapping 
(M-K- ie ewe Deere gs 
Welding rail, Overhead ie R.I. 
P) a nea (March) 
Wheel, Car, lifter speeds boring- 
ing- -mill output ssrsireedyirs tws 
Electric: 
Armature-turning device oe Egy 
Anri 
Field coil machine (C.R.I.&P.) 
(March) 


Locomotive : f z i 
Bench for being air-pump lubrica- 


tors. (UP) eusao negeria ad ore 

Clamps, Multiple, for simultaneous 
machining locomotive parts 
T.&P.) ..... f 

Cleaner, Filter (U 

Cutting.. 


* Illustrated article; § editorial; 


Shop Kinks:—(Continued) 
omotive :— (Continued) 
Grinder, Booster crank-pin (St. L.- 
Grinder, Gear- tooth, Portable (C.B. 
arch) 
peT engine rod 


S TETTEN 

nè for boring 
bearings ( 
motive jetted Passageway in 
Micrometer for setting Diesel pin- 
ions (St.L.-S.W.) 
cate Assembly, Diesel oer 


Shapecurtas machine, Portable, 
for cutting flue sheets .......... 
Trestle p ia Diesel truck repairs 
Shop improvements: Why spend an the 
money in one place?............. (April) 
Shop lighting (see Lighting) 
Ops: 
Air conditioning, at Portland re- 
equipped (U.P.) ......... eee eee eee 
Car: 
Paints Ventilating and heating 
Passenger. fainting fac s at Chi- 
cago (C.R.1.&P.) ....... (April) 
Electrical, for Diesels (Elec. Sec.).... 
Wheel, B. O., at Glenwood, by F. B 
Rykoskey (Eastern Car ‘Foremen's 
N E EEE TANS 5,* 302.8 
Locomotive, Diesel : 
Boston & Maine at Boston ....... 


Central of Georgia at Macon (April) 
Cleveland, Indianapolis & Louisville 

at Lafayette DELES o 
Electrical repair shops (Elec. Sec.) 
New York, New Haven & Hattiond 
at New Haven 
Regional ...... 
Seaboard Air Line at Jacksonville 
Shot blast room for boiler cleaning ye MD 
Side frame design, Approved (April 
Side sheets, Denes a width hag SDE “eevee 
Signode Steel Strapping, pear: door strips 


Silent Honts & Crane Ce s ÀJ Krane Kar.. 
Sipp, E. A uminum freig! t-car construc- 
tion (A.S.M.E.) vc... cc ecece ees April) 


Skellenger, iM eee motor capacity... 
Slotters (see Machine Tools) 
Smith, A. O., Corp., Hulson draft-gear .... 
Smoke abatement problems (R.F.&T.E.A.) 
Smoke Prevention Association, Election of 
OPCS oor ei ate ards asta dye ates N AEE 
Socket, Vibration damping, Mines Equip- 
ment Co. saarea sin eee e eee eee April) 
Soldered joints, Making, by W. E. Warner 
South Bend Lathe Works, Bench and floor 
model drill presses ....... 22.4.2. (March) 
Southeastern Railway Diesel Club (see Clubs 
Associations) 
Southern, Magnaflux inspection of car parts, 
yR. H Sare i i E E ee 9.83 A 
Southern Pacific : 


Air-conditioning subcooler housings, 
Monel-metal ...........-.00.000 005 
Grinder, Compressor valve and seil 
April) 
Speaker, Pillow, Telex, Inc. .......... 


Special Products Div., General Electric ‘Co. 
(see General Electric Co.) 


system, Diesel-electric_locomo- 
tive, b 


S. Johansson (A.LE.E.) 
Sperry D ee 


Portable reflectoscope (Type SR05) 
Meld ; eating with supersonic reflecto- 


Speed- control a 


Spot light, Welding, Westinghouse Electric 
CORDS Bike See Wee ee eee April) 

Spray guns (see Painting equipment) 
Sprayer, Insect extermination, Tanglefoot 
Spring. Snubber, Volute, ‘Holland Co. 

Standard Electrical Tool Co. 
Grinder, Bench, Cadet Type 
Grinder, Twin-motor snagging 

Standard Railway Equipment 

Coupler height adjuster 
Standard Stoker Co., Locomotive boiler per- 
formance, by Fred D. Mosher 
Stavbolt material, High-tensile, and staybolt 
tightness 
Staybolts : 
and holes, Tolerances for . 
gotive by P. H 


Mig. Co.. 


Steam compressors (see Compr 
Steam generators Vapor- Clarkson, operation 
(R.F.&T.E.A.) 


Steam- ar loops, Regulators for, Vapor 
Heating Corp. oreert eon eee Aie a aia 
Steam-line-connection repairs (O R.I.&P. 
Steam-line connection tester (U.P.) ....... 
Steam Locomotive Research Institute: 
Boiler, High-pressure ......... (April) 


Election of officers ..........0 00. e eee 
Steel, Alloy, Welded boilers and (M.B.M.A. 

symposium) 
Steel, Firebox, Aging of 
Steel, Stainless. Types of 
Steel, Vanadium, Tempering 


Stewart, C. D., Load compensating brake 

and freight- -car weight reduction ........ 
Stiglmeier, A. F., Motive-power trends .... 
Sune, yetar F., Shot-blast cleaning room 
Stud holes in welded boiler shell 222.001... 
Stuebing, A. Status of freight car weight 
ares George A., Hopper-car evolution 
Sudduth, H. W., No. 6-BL brake equipment 

(Air Brake A ) (April) 


Assn. ey 
Suin W. P., Tooling’ a sh shop for Diesel 
locomotive repairs (L Thales. SENEN 
Sump cleaner onan-Crane Cae. ASE 


Superheater Co., Locomotive ! oiler develop- 
ments, by Arthur Williams (M.B.M.A.).. 
Supervisor (see Personnel) 


Swash plates, Tender-tank, Applying arabes 

Sweeney, W. J. Dr. for Diesels 
(N.Y.R.R. Club) ooo... 292,° 

Sweeper, Power, G. H. Tennant Co. ...... 

Sylvania Electric Products, Inc., HF-100 
weatherized fluorescent fixtures ......... 

T 
Tachometer, Electric, General Electric Co., 
(March) 

Tanglefoot Co., Sprayer for insect extermi- 
nation ...... 

Taps, eee y Landis Machine Co... :: 

Tavenner, Managing editor, Ry. Age 

Taylor, C. car equipment 


gram i Air Conditioning reke 
ril) 

Tellurium and, graphite in foundry Apri 
Temperature indicator, olor Therm Indi- 
cator Corp. .......... eaieeeine (March) 
Tennant, G. H., Co., Power sweeper ...... 
Terminal shop, Diesel, at Boston (B.&M.) 
Test requirements for side frames and bol- 
sters (A.S.M.E. 
Test set, Transformer turn ‘ratio, James G. 
Biddle Co. ..... 


Tester, Steam-line connection (U.P.) ...... 

Testing device, Weld, Sperry Products, Inc. 
ests: 

Axle, Tender (Mech. Div.) .. ...... 

Brake equipment, HSC (Air Brake 

Ass ssn.) E A E E 

Car, echanicaily refrigerated (Can. 


Nat'l) l.a... 5 


Electrolytic corrosion “of steel in concrete 
Elec. Set) wisas tress antr Soori 
Gas-turbine-electric 


G.E. 
Load, Diesel locomotive (U.P. j. 
Squeeze, for ao year-old stainless-steel 
car (Budd-A.T.S.F.) .......-.. 00s. 
Water, Diesel ene (W. M. ) 
Texas & Pacific: 
Clamps, Multiple, for simultaneous ma- 
chining locomotive parts ........... 
Cutting blow pipes, Reclaiming ...... 
Punch, Small angle and channel hole .. 
Water pumps, Overhauling, to eliminate 
COTroSiION .. sesesae 
Wheel, Car, lifter speeds boring-mill 
output at Marshall ................ 
Texas Co.: 
General Motors Diesel engine at Beacon 
for locomotive lubricant study 
Grease, roller bearing (979) 
Thermometer, Flat-stem, W. C. 


«eo (April) 
s Diesel locomotive performance 
(N.Y.R.R. Club) 
Tool kit, All-purpose, Ingersoll- Rend Co. 
Tool unit, Auxiliary, Versa-Mil 
Tooling a a shop for Diesel eae n repairs 
Tools, Machine, Automatic 
Toreh, Arc, 


orel Carbon, Westinghouse Elec. 
Torch. “Hand, for cutting. stainless steel, Air 
Reduction Sales Co. April) 
Townsend, A. are epee in boiler de- 
sign (M.B.M.A,) ...........0. 
Traction motors tikes Motors, Traction) 
Trains: 
Missouri Pacific “Eagles” 


Twentieth Century Limited (N.Y.C.) .. 
Transformer relief drive, Westinghouse Plec. 
orp. 
Transformer turn ratio test set, 
Biddle Cor se os e065 arses slew iene sa abies 
Transformer with circuit breaker, Westing- 
house Electric Corp. ........... rib 
Trestle for Diesel truck repairs (C.&E. cer 
Trucks, Car: 


Passenger Outside-swing-hanger ty ne 
(N.Y.,N.H.&H.) 

Research program authorized (A. 

Side frame and bolster designs, Ap- 
proved. eu iune hea aides eer eee ae g pril) 

Side frames and bolsters, by R: . Cot- 
trell GMS MEJ uord erida ornek 


Trucks, Locomotive: 

Mlle Welded, by F. H. Rehob and 
H. Cochran NOPEITA IEEE A 
Enne side swing, Determining 

Trucks, Shop: 
Electric Pony Express, 
Steel Products, Inc. 
Fork, 


Rocky Mountain 
One-ton, Buda Co. a. ( March) 
Power units for CEG) a scatedu wuts 

Rol-Away, for long material, Beall Pipe 


t communication; t short non-illustrated article. 


Trucks, Shops :— (Continued) 
&T a k Co. 


E EE E EEE 516° 
Tubes and “Rues, Evaporation values of . 589 
Tubes, Boiler: 
Removal and application (M.B.M.A.) . 23 
Swaging practice .............. (April) 151 
Welding of fire-cracked ............... 372 
U 
Ultraviolet ligit, for Diesel locomotive in- 
strument cpanel METOE ERE EEA 745° 
Union Paci 
Clamping arrangement, Release-spring . 732° 
Cleaner, Filter ...........00.-eeeees 371° 
Drop pits for Diesel-engine repairs 
Eccentric cranks, ating osc se ew 


Flame-hardening feed arrangement ... 
Inspection, Freight-car, facilities, at Po- 


catèllo.  oooie snra send ace S a 80° 
Locomotive, Diesel, load testing ........ 94° 
Lubricating oil, ‘Compressor, specifica- 
tions (Air Brake Assn.) ..-.......++ 73 
Platform, Assembly, Diesel engine .... 307" 
Press, Mounting, Roller- bearing ...... 583* 
Shop, Air-conditioning, at Portland, re- 
equipped ........-. cece wees TETA 90° 
Steam-line connection tester .. .... tees 492" 
Window washer, Car, Portable ........ 86* 
Union Square Savings Bank, Old newspaper 
exhibit oi orenen ste shee eee oneness 459t 
United Electric Motor Co., Saf-T-Air portable 
ventilator ......... cess eee eens (March) 159* 
Universal Vise & Tool Co., Safety work 
NO E E E CON (April) 169* 
v 
vave ye pears, Walschaerts and Baker (R.F. A 
v motion developments (R.F.&T.E.A.).. 6 
Valve Pilot Corp., D-E locomotive opera- 
tion recorder ....... cece eee epee eens 458° 


Valve seats, AB, slide, Lapping (M-K-T) .. 367° 
Valves, Brake-cylinder- release, authorized for 


freight-car janplication sae satin usb eos letaperaneie Tere 312° 
Vanadium oe America; Manganese va- 
padium ar T. W. Merrill (M.B. að 
Vaj “a ce Haine Co. (see Vapor Heating 
Vapori Clarkson, steam generators, Operation 
of (R.F.& AG) coo Sia aiele orere ot pi Saree. Aa 632 
Vapor eating ‘Corp.: 
Generator, Steam, questions and answers 
(Northwest Loco. Assn.) .........- 77 
Heating long passenger trains, by H. L. 
Gillick deora on evita ba aadA obs SOE 712 
Regulators for steam-heat loops ....... 747° 
Vapor steam- Ls ao and thrust bearin 
remover (C.R.L&P.)_ .......-... Apri) 157* 
Vaporizer, CRAE Diversey Gorp. wes 520° 
Ventilating, Paint shop (C. of RE EEEE 364° 
ventilator, Diesel locomotive, Whitney M. Fane 
Ventilator, Portable, United Electric pois 
ESANERA ante, 1b Sin eect, «cosine arch) 159° 
Versa-Mil Co., Auxiliary tool unit ........ 329° 
Virginian, 6,800-hp. electric locomotives .... 95 
Ww 
W. M. Corp., Watermaster system for deioni- 
Wate of Diesel water supply TENE TN 270° 
les-Strippit Corp., Punch press, Ty 
EJ aed os bedside ect EEP (March) 157* 
Walt Wyre: Regular Routine .......... .. 35 
War Department Research and Development 
Program 05 ovis ad 6 naenin a bag once’ 43 
Warner & Swasey Co., Electro-Cycle turret 
lathe for non: n-ferrous metals ............ 517* 
arner, , Making soldered joints .... 694 
Water: 
Dissel radiator Treatment and control of, 
Brown and D Draw- 
baugh iN. W) orisii hoes aeks aon 487° 
Drinking, Circulating (N.Y.C. y PEE 711 
Hardness, Determining. EET E T 28 
Softener for ar on Diesel locomotives, : 
Treatment and fuel economy (R.F.&T. 6 
ee er een ries ire et 4 
Personal Mention 
Adams, James W. ........-ceeeeeeeeeeeee 113 
Ahn, AD! fecyiigiac st ersa ieies 470 
Aiken, C. DuVal 755° 
Amig, W. Y. 399 
Anderson, A. I. 400 
Anderson, Herman I. ..............0000-> 759 
Arem Es Ai eects teas cise eek ese 758 
An iemyef, Daniel M. I L NIOILIL 343 
Ash, R E ETITI ETETETT SEET 281 
Aves, RS E E Caotecea hooks s... 470 
Bailey, W. Pe asses center cscistesacvia 469 
Baker, Fi Gi. ose camesa scene wo oe bay Se a. 342 
MS BE E Sesele eens erate ede a0 (April) 185 


* Illustrated article; 


Water additive for fighting fre, American- 


LaFrance-Foamite Corp. .....-.-¢.ee2+-3: 
Water-glass drain pire rule ..... +++ (April) 
verhauling, to climnate 


Water Pumps p 
corrosion (T.&P.) 0... ees e ee cere ce eee 


Watson-Stillman Hydraulic press for 
straightening Diese! crankshafts (C.B.& 


(Marc n) 
Waukeska Motor Co.: 


Power suppl; ly, A.c., for passenger cars 
val 


Subcoolers, porative, of silicon bronze 
and stainless steel ..........--.0005 
Weight: 
reight-car: 
Economies in hopper-car design (A. 
SME) es seydascoe i take ce awe se 
Reduction (March 
Reduction, Aluminum used for, by 
Hauser (A.S.M.E.) sses 
Reduction, Load compensating brake 
and, by C. D. Stewart .. ..... .- 
Savings y $ With modern materiale, 2 5 
A EDN ES EY pri 
Status of “by A. F. Stucbing ‘ Sides 
Locomotive: 
Distribution, Determining, on steam 
locomotive driving wheels ........ 
Saving, in a Diesel welded under- 


frame, by Leonard Pompa (March) 
Weights: 

Box car, Aluminum (A.S.M.E.) (April) 

Comparable, of ae and steel parts 

in hopper cars (1.C.) ......-..ee eee 
Frame, Side, aad’ baer (A.S. M E.) . 
Hopper car, Aluminum (A.S.M.E.) 

(April) 

Light, Twentieth Century Limited cars 


Weihofen, Gerald J., Associate editor, Ry. 


Mech. Eng. 2... sc. ec eeeee ccc niite ork 
Weiser, E. E, Loading resistor for testing 
Diesel power plants ........... 6. 26. 
Welding: 
And cutting (Elec. Sec.) ............ 
Arc, locomotive frames (Rutland) 
Boiler, locomotive ...........eeeeeeee 
Defects, Visual .............e essen eee 
Distortion in single- and double-vee melds 
arch) 
Fleets heating and (Elec. Sec.) ...... 
Gas-, flux, Stainless steel, Air Reduction 
Sales: Co. sows cowki-aaks scien aAA se 


Hidden-are process, Lincoln Piece Co. 


Rail, overhead (C.R.1.&P . (March) 
Resistance, contest ............ (April) 
Tender tanks ......... opene. (March) 


Tubes, Boiler, and flues, Fire-cracked . 
Underframe, _Diesel-locomotive, rede- 
signed to save weight, by Leonard 
Pompa ries so vai cs ves sates asa (March) 
Wheels, Crane, Unionmelt process, Ox- 
weld, Railroad Service Co. 

Welding Equipment: 

Aircomatic equipment for 

welding, Air Reduction Sales Co. 
Generator, Welding, 300-amp., Harnisch- 
and brazing copper, 
Eutéctic’ Welding Alloys Corp. 
Rod, Gas, Flux-coated, for cast 
Eutectic Welding Alloys Corp. 
Spot light, Westinghouse Elec. Corp. 
(April) 


Supersonic Reflectoscope for weld test- 

ing, Sperry Products, Inc. ........ 
Welder, Automatic, Lincoln Electric Co. 
Wader, Automatic, Mertinas Elec. 


aluminum 


iron, 


Corp. oonan baaa es ieee Saale Scandia’ 
Welder, ok foot-operated, Agnew Elec. 
Co. (April) 
Welder, S wapat, Po Portable, Greyhound A. C. 
Arc Welder Corp. .....sesssossosen 
Wentz, S. F., Flue and tube removal and 

application (M. B.M.A.) 

Western Maryland: 
ern à Steam, availability, Increas- 
ing 
Shot-blast’ room for cleaning boilers at 
Hagerstown 
Water, Diesel, Treatment and control of, 
y C. W: Brown and D. G. Draw- 


Batchman, 
Bates, W. W. ..oesoesonunssssesssseecres 
Becherer, F. H. siene cece O REPA K Aaa 
Becker: Je Penireris sai. ba 
Belbo Ja Se uaaa cde E E ATSE EE 
Benfer, James: Er E A E T S I TEET, 
Benger, W. F. A. ....... aa’ 110, (March 
APE ERE s EEEE EACS 340, 
Beverly, R Ho- assetats gnia i cide aa. 
Bigelow. Robert E 
Bjorkholm, J. ES 
Bluerock, L. O. 
Bodenberger, Joseph .......srusnuanu. 
Bohannon, George W. 
Bormann, Harry A. 
Bowman, 


$ editorial; f communication; 
* Indicates photograph. 


Westinghouse Air Brake Co., Load com 
sating brake and freight-car weight re uc- 


tion, by C. Stewart ........ Sema 
Westinghouse Electric Corp.: 
Air eonditionin ysm, “Ac. .» by H. H. 
Hanft (A.LE.E.) ........ (March) 
Air on to non air-conditioned 
cars (Elec. Sec.) ...eseeseseoeseooo 
Are torch, Carbon, Flexare .......... 
Capacitor, Distribution, 25-kvar. (March) 
Circuit breaker, Shock resistant ...... 
Electricity in transportation, by Chas. 
Kerr, Jr. (A 5 K AE aracate 
Gearmotor, Vertical .........000000.. 
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Monon Converts 


G.I. Cars into Streamliner 


Tue Chicago, Indianapolis & Louisville is currently 
engaged in an intensive program of modernization of 
its passenger-train equipment which includes the con- 
version of U. S. Army surplus hospital cars, originally 


built by the American Car & Foundry Co., into pass-- 


enger cars and baggage-mail cars, and the conversion 
of troop sleepers, originally tourist Pullmans, into 
e cars. The work is being performed at the 
toad’s Lafayette, Ind., car shops by a force that is 
built around a nucleus of experienced car men supple- 
mented by workers of various trades and classifica- 
tions no longer needed in the steam-locomotive back 
shop as a result of the Monon’s change to Diesel power. 
The hospital cars are being converted into coaches, 
dining cars, dining-bar-lounge cars and baggage-mail 
cars, and the sleepers into baggage cars. The completed 
cars are streamline and have a decorative scheme of 
“Monon Red” against a light background. This was 
accomplished with a minimum modification to the body 
structures and with maximum utilization of the equip- 
ment that was on the various cars. 


Openings for the windows were cut from the solid sheet with an 
acetylene torch and ground to the final smooth contour 
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Extensive use is made of the 
original interior equipment 
in converting hospital cars 
and troop sleepers into pas- 
senger and head-end equipment 


The countersunk Cherry rivets which were used to fasten the head 
liner and air duct were filled with a plastic compound and sanded 
before painting to give a smooth finish 


The only major structural change that was made in the 
cars was the relocatian, removal or addition of side posts 
that resulted from the removal of the evacuation doors, 
the additional or changed window locations and, in the 
case of the baggage-mail, the baggage, the dining and 
dining-bar-lounge cars, the closing off of the vestibule 
end. Where such changes necessitated new or relocated 
posts to retain the desired body strength, the posts were 
arc welded in place. 

No changes were made to the six-wheel trucks, al- 
though roller bearings are scheduled for application in the 
future. The 10-kw. axle-gear-reduction-driven gener- 
ators and the 1,000 amp.-hr. batteries were retained. The 


(1) 69 


ice-activated air conditioning system was left intact, al- 
though future plans call for its replacement with a mech- 
anical system. Roofs were retained except on the first 
baggage car. In this car a turtle-back streamline roof 
was applied in place of the clerestory roof of the sleeper. 
The new roof is 14 ft. high and slopes to 13 ft. 6 in. at 
each end with a standard A. A. R. contour. The remain- 
ing baggage cars to be completed in the present program, 
however, will retain the clerestory roof until their first 
shopping, when a streamline roof will be applied. 


Car Exterior Modified 


The exteriors of the cars were modified for both func- 
tional and decorative purposes. The evacuation doors, 
which were located 11 ft. 10 in. from the blind end of 
the hospital cars, were removed and a new section of the 
car side was fabricated from 11l-gauge steel integrally 
with the existing side. The exterior doors in the coaches 
and parlor cars were not disturbed. The blind end was 
retained to provide more room for the passengers without 
reducing the seating capacity of the car. The metal in 
the car sides was covered with Insulmat to prevent cor- 
rosion and to absorb and deaden sound. Holes for the 
windows, where installed new or relocated, were cut out 
with an acetylene torch and ground to a smooth contour 
and finished with a portable grinder. The window panes 
are set in rubber ; they were secured in place between the 
car side and the interior trim with aluminastic cement. 
A steel skirt 3 in. deep which curves inward at the bot- 
tom extends the full length of the car and slopes to a 
depth of 6 in. at the ends. It was arc welded in place, 
ground and puttied to a smooth finish for painting. 

Additional modifications were made to the parlor- 
observation cars, the dining, and the dining-bar-lounge 
cars. Three large windows were installed in the ob- 
servation end of the parlor car, which has a square end 
section. Two are in the ends and the third in the end 
door. In the two types of diners the vestibule end was 


removed and the space used for the refrigerator. 


Hollow Cherry rivets that were later to be covered with a batten 

strip, as those on either side of the seam, were countersunk to per- 

mit the use of fillep—Where not covered they were plugged with 
knurled plugs to close the hole in the rivet 
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Interior of a hospital car at one of the early stages of reconversion 


Two types of sliding doors are used for handling bag- 
gage and mail. In the baggage-mail cars the doors were 
constructed from sheet aluminum and extruded alumi- 
num channels. They slide on Z-bar slider tracks. Two 
of the doors are 6 ft. wide and two are 8 ft. wide, an 8-ft. 
door being placed opposite a 6-ft. door. 


Interior of the Cars 


While maximum use was made of the original interior 
equipment of the hospital cars, considerable work was 
performed in the relocation of part of the original equip- 
ment and in the installation of additional equipment and 
materials to modernize the cars. New equipment, vary- 
ing in amount depending on the type of car, was added 
to all cars. Existing equipment was relocated in two 
ways. Some of it was relocated in the car in which it 
was originally installed, while part of it was moved from 
one car to another. 

The existing heating systems were removed from both 
the hospital cars and the troop sleepers. In the passenger 
cars and the baggage-mail car this was replaced with the 
Vapor unit fin-type zone-heating arrangement, which is 
covered with a stainless steel heater guard in the passen- 
ger cars. In place of the heating system which was on 
the troop sleepers, the units removed from the hospital 
cars were installed. 

The original lighting fixtures were retained in the 
baggage cars and in the baggage section of the baggage- 
mail car with no additions. In the pass@hger cars the 
original lighting was retained in part but supplemented 
with additional lighting. The mail portion of the baggage- 
mail car, which conforms in every detail to the specifica- 
tions of the Railway Mail Service, has new lighting and 
new windows. The electric locker was removed from 
the hospital cars and a smaller one substituted. The air- 
conditioning ducts were removed from both the baggage 
and baggage-mail cars. Non-skid steel flooring was ap- 
plied to the baggage section of the baggage-mail car and 
to the entire floor of the baggage car. The steel floors 
were screwed in place and welded at the seams. Interior 
sheet steel was fastened in place with Cherry rivets. 


Railway Mechanical Engineer 
JANUARY, 1948 


Suitably drained fish racks were installed at one end of 
the baggage car. A clothes locker, desk, flush-type toilet, 
and wash basin were added to the baggage car. 

In the coaches the vertical air-conditioning pipes and 
ducts, the evaporator and the electric locker were left in 
place, the piping and duct work being extended to com- 
partments where necessary. The water cooler, lavatory 
equipment, Anemostats, ceiling lights, and the baggage 
racks were retained but relocated. 

Intensive use was made of the equipment found in each 
hospital car that was converted to either a dining or a 
dining-bar-lounge car. Kitchen equipment from other 
hospital cars that were converted to coaches, parlor cars, 
and head-end cars was used to increase the food-prepar- 
ation capacity of the two types of dining cars. Among 
the hospital-car items in use in each kitchen are two 
ranges, a broiler, coffee urn, steam table, pantry locker, 
cupboard and sink plumbing. All sinks have three com- 
partments to conform to the latest requirements of the 
U. S. Health Department. Exhaust fans from the ori- 
ginal cars are used to remove overheated air and cooking 
odors from the kitchen. A new kitchen floor of non-skid 
steel was screwed in place and the seams welded to- 
gether. The hallway beside the kitchen has an outlet for 
the conditioned-air duct to counteract the heat transmit- 
ted through the kitchen walls. 


Interior Decorations and Appointments 


Modern and pleasant interiors are attained in all cars 
by the extensive usage of stainless steel, Flexwood and 
plastics, both transparent and opaque, on the visible sur- 
faces of the car. Fastening methods, using arc welding 
for strength members, and plastic cement, Cherry rivets 
and self-tapping screws for decorative materials, are 
largely concealed. The heads of the Cherry rivets were 
countersunk, and the depressed surface filled with a 
plastic to present a smooth surface for painting. In some 
cases the rows of rivets were covered with a batten strip; 
where this was not done the hole in the hollow rivet was 
closed with a knurled plug. 


Application of the insulation and framework for the false ceiling 
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I EEO ‘ss 
The interior of the finished coach with individual reading lights and 
wide-vision windows $ 


The coaches contain 46 seats made of foam rubber 
with backs of form-fitting resilient springs. Both the 
backs of the chairs and the foot rest are adjustable. All 
are arranged so that passengers may look out of windows 
without interference from pier panels. Venetian blinds, 
which may be raised, lowered or the slat angle adjusted 
by a push-button handle, are installed on the twin-pane, 
hermetically sealed safety-glass windows. The window 
sills are of Formica, which is scar, stain and cigarette 
proof. Decorative effect and protection from draft to 
the passengers occupying the seats at either end of the 
hallway side of the car are provided by a panel on each 
end of the seating compartment. This panel is 41% in. 
wide by 85 in. high. It is composed of Marlite in the 
lower section and Lucite above. 

The hallways at each end of the cars have a minimum 
width of 2 ft. 5 in. Additional space is provided where 
needed, as at the drinking-water cooler, where the width 
is 4 ft. 5 in. There is a large ladies’ lounge with chairs 
and a settee at the vestibule end of the coaches. At the 
blind end is a large smoking lounge for occupancy by 
either men or women, and a smaller lounge for men. 

An individual reading light is installed over each win- 
dow seat to provide good lighting for the occupant of this 
seat and the aisle seat next to it. The ceiling contour 
over the seating compartment was left unchanged in the 
cars converted thus far, but on later cars a lower false 
ceiling will be applied to give the appearance of greater 
width and length. A flat ceiling 7-ft 234 in. high is ap- 
plied over the hallways and compartments at each end 
of all cars. 

Interior doors and partitions are made of Met-L- 
Wood, and the partitions secured in place with angle 
iron. The upper half of the partitions is primed for paint- 
ing, while the lower 30 in., where subject to scuffing 
from baggage, as in hallways, is covered with stainless 
steel. This metal is also used for the toilet floor and for 
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the tubing upon which the luggage rests in the baggage 
racks. Tubing is used here to attain an open construc- 
tion for easier cleaning and to make the baggage visible 
from below to minimize passengers forgetting items. The 
main structural part of the baggage rack is aluminum. 

A soiled towel receptacle, unique in many respects, was 
designed and built by the shop forces. It has the sloping 
top usually found in public places for waste collection, 
with a spring hinge opening to receive the used towels. 
The side opposite this is toward the wall and is open, 
which permits reaching it with one hand to lift it clear 
of the holder and dump the contents through this same 
opening. 

The interior of the dining-bar-lounge car was styled by 
Raymond Loewy. It contains a dining compartment with 
tables for 24 persons, a lounge section with seats for 20 
people, and a bar. The lounge section in the car already 
completed contains leather-upholstered settees, built-in 
seats, end tables, arm chairs and black plastic horse-head 
lamps. The bar, like the lamps and pictures also features 
decoration based on the Kentucky Derby. The bar is 
made of stainless steel with a wood frame and is 
covered with leather. This leather facing is held in 
place by gold-plated horseshoes. On the second dining- 
bar-lounge car, the bar will have a decorative motif 
based on the Indianapolis auto races; the bar leather 
will be held by miniature automobile wheels. 

A false ceiling is used in both types of dining cars. 
In the completed car this is flat across the top and con- 
tinues in one piece into a false side through a short radius. 
The false side extends down about one foot and termi- 
nates in a continuous lighting cone. A stipple finish is 
given to the false ceiling and wall. Vinyl and Flexwood 
are used for the walls; both have a cloth backing and are 
cemented in place. 


Parlor-Observation Car 


The parlor car has a stateroom complete with chair, 
settee and private toilet, a lounge and observation section, 
and a main seating section with a capacity of 25 passen- 
gers. This is equipped with Roto-Cline wing-back parlor 
chairs with air-foam leather-covered arm rests, air-foam 
cushions, and form-fitting backs. Over each chair is an 
individual reading light recessed in the overhead hat 
rack. Running the entire length of the seating section 
is a shelf 7-in. wide at the bottom of the windows for 
holding purses, gloves, drinks, etc. The shelf is covered 
with Formica. 

The observation-lounge section of the car is set off 
from the seating section by a glass partition and has room 
for eleven occupants. It is arranged to offer exception- 
ally good visibility to passengers who wish to view the 
passing scenery. The end of the car is square and con- 
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tains three large windows. Facing these windows are 
two double seats, along the sides of which are two five- 
foot windows in the sides of the car to give full 180-deg. 
vision. Behind the two double seats facing toward the 
rear of the train are two single chairs on each side of the 
car which are set at right angles to the double seats. 
Continuing forward, there is a three-seat combination 
on the left side of the car, so arranged that its occupants 
face the rear of the train. 

Vinyl and Flexwood were used extensively in the 
interiors of the observation section and the parlor section 
for the wainscoting and pier panels. The evaporator and 
the air-conditioning pipes from the hospital cars were 
moved to clear partitions and to make the evaporator 
accessible for inspection and repair. As with the other 
passenger and the dining cars, the old heating system 
was removed and Rador heating equipment installed. 


Vista Dome cars for the Chicago, Burlington & Quincy 
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A Review of 


Valve Motion Developments” 


The subject of valve motion is more important now than ever 
and will remain so because the most efficient use of steam at the 
prevailing price of fuel coal is imperative. The necessary 
requisites for a successful valve gear are relatively simply but 
difficult of fulfillment. They are first, the cost must be low; 
second, maintenance should be a minimum; third, the gear 
should stay in adjustment betweén shoppings; fourth, the gear 
should produce speed and economy, and fifth, it should give 
reliability in service. 

The fact that almost any type or design of valve gear will 
give dependable service on switch or slow-speed locomotives 


W. C. Wardwell, 
Chairman 


clearly indicates that speed is the crucial factor in valve-gear 
operation. Certainly, stresses in valve gears increase with the 
speed, cut-off, and weight of valves and the inertia forces vary 
as the square of the speed and, as sustained high-speed becomes 
an ever more important factor in operation, it becomes necessary 
to place particular emphasis upon valve-gear design and con- 
‘struction. 


Valve Gear Design and Construction 


Most desired is a valve gear with demonstrated reliability 
and low maintenance costs. These call for a design incorporating 
straight thrusts and easy angles with parts proportioned to 
preclude vibration and distortion. Equally important is the 
matter of bearings with emphasis upon pins and bearings of 
ample size arranged for double shear. It has been demonstrated 
that single-shear pins will not stand up in high-speed service. 

To obtain maximum strength and stiffness with minimum 
weight it appears to be desirable to use channel-section eccentric 
rods, combination levers and radius bars. 

Considering the grueling service to which valve gears are 
subject, it seems imperative that materials having high resist- 
ance to shock and fatigue be used in valve-motion parts. One 
of the major needs has been a steel with the right properties 
and lacking sensitivity. Fortunately, such a steel has recently 
been produced. This is a low-carbon-manganese-vanadium which 
seems to possess all of the desired properties. 

In the past, there has been some reluctance to utilize the 
higher strengths of high-carbon and alloy steel for the reason 
that special handling is required. In this connection, it should 
be borne in mind that abuses which have been customary in 
the handling of soft carbon steel become dangerous with the 
harder steels, whether of straight carbon or alloy . 

Although it is desirable to give forgings of low-carbon-man- 
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Effects of sustained high speeds— 
Requisites for a successful valve 
gear—Progress in the design of de- 
tail parts—Outside factors affect- 
ing performance—The Franklin 
System of Steam Distribution 


ganese-vanadium material a simple normalizing treatment, the 
physical properties are not greatly impaired if it is omitted. 
Hence, parts of this steel may be treated by torch or forge fire 
with no temperature control or subsequent heat treatment. Thus, 
it becomes possible to make alterations involving lengthening, 
shortening, or straightening in the shop or enginehouse without 
detrimental effect to the properties. 

Aside from affecting valve events, lost motion greatly in- 
creases the shock load on the valve gear and reverse gear 
The application of needle or floating-bushing bearings eliminates 
the play inherent in friction bearings and, hence, correct valve 
movement is maintained for long periods. Needle bearings require 
little lubrication. On the other hand, floating-bushing bearings 
require greasing more often, but are less sensitive to the grade 
of lubricant provided. Needle bearings have inner and outer 
races with the pins a drive fit in the inner races. The pins 
are thus not subject to wear. 

Efforts have been directed toward refinements in the design 
of detail parts and- considerable progress has been made in this 
direction in eccentric cranks and Walshaerts gear links. The 
latest skeleton type eccentric crank with large hub fit and double- 
bolted construction is light in weight and stands up in service. 
Skeleton construction also has been extended to include Wal- 
schaerts gear links. This design eliminates the cheeks and sub- 
stitutes trunnion cradles, thus reducing the weight considerably. 
An element of weakness developed in the attachment of these 
cradles to the link, but this has been corrected by increasing the 
area of the bolting surface and by use of four bolts instead of two. 

Another feature in link design worthy of note is the tendency 
toward a much wider link slot. This gives the link block more 
bearing surface and, hence, is in the direction of reducing wear. 
Furthermore, it makes possible the use of needle or floating 
bushing type bearings. Failures due to gaulded link-block pins 
have been too frequent and a corrective would seem to be the 
use of these bearings. 

An interesting sidelight bearing upon the subject of link 
blocks is the attempt to eliminate link blocks and substitute 
either roller or floating bushing type bearings. This application 
calls for a perfectly hardened link and force-feed lubrication. 


Walschaerts and Baker Valve Gears 


The Walschaerts and the Baker valve gears have demon- 
strated ability to meet present service requirements insofar as 
dependability is concerned. They have much in common. Both 
are activated by eccentric cranks and combination levers which 
derive their motion from the main pin and crosshead. 


WaALSCHAERTS GEAR 


Within its limitations of valve travel the Walschaerts gear 
can be designed to give the utmost in service dependability. 
Optimum results are obtained when the design embodies a long 
link combined with short eccentric-crank throw. This restricts 
the link swing and cuts down the working angles of the eccentric 
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rod and radius bar. In addition, the restriction in crank throw 
reduces the whip at high speed which occurs in the eccentric 
crank and back end of the eccentric rod. 

These desirable operating features are, however, obtained at 
some sacrifice in cylinder efficiency. 


BAKER GEAR 


The Baker gear has some capacity for greater travel without 
recourse to excessive working angles in moving parts. 

It has been completely redesigned and a number of improve- 
ments, including Multirol bearings with thrust washers for 
taking up lateral wear, have been incorporated. The shape of 
the gear has been changed by drawing the two bosses, which 
support the bell crank pin, in toward the center. This con- 
struction reduces the length of the bell-crank hub, thus reducing 
the weight of the moving part. A crosstie, located just below 
the bell-crank pin bosses, connects the sides of the frame and 
makes it more rigid. 

One of the most important improvements has been the elimi- 
nation of the trunnions on the radius bars. This was accom- 
plished by redesigning the reverse yoke to allow the radius bars 
to hang from pins that are supported on both ends. This type 
of construction safeguards against breakage of radius bars near 
the upper end. The bell crank has been redesigned to make it 
stronger and at the same time lighter in weight. To accomplish 
this, the main hub was shortened, the flanges were made nar- 
rower, and the webs thinner and wider. The gear rod has been 
shortened at the lower end, reducing the sweep necessary to 
produce the proper valve travel. This, in turn, reduces the crank 
circle five inches, which is a highly important feature for high- 
speed operation. 

Formerly, when lateral wear developed, it was necessary to 
build up the surfaces by brazing, but this work has been eliminat- 
ed in the new gear by the use of lateral thrust washers which 


can be replaced when necessary with thicker ones. McGill 


Multirol bearings have been used quite extensively in place of 
plain bushings. These require less lubrication and give 
longer life. 


Factors Influencing Valve-Gear Performance 


Assuming that the valve gear has been designed to meet 
requirements and has been properly maintained, what are the 
causes for recurring troubles? Under ideal operating conditions 
there would be little trouble experienced. 

The importance of getting high quality steam into the valve 
chamber is well recognized. Modern superheaters are of great 
benefit in evaporating light carryover, but entrained water, 
sludge and sediment cause most of the valve-lubrication troubles 
which, in turn, cause valve-motion and reverse-gear difficulties. 
Much work has been done toward eliminating carryover through 
application and use of manually operated and continuous boiler 
blowdown arrangements and a recently developed steam 
separator gives promise of reducing carryover. Severe operating 
conditions, involving long continuous runs at high rates of 
evaporation, intensify the difficulties and careful attention should 
be given to blowing down boilers sufficient to protect against 
any foaming. 

Many valve-gear failures have been caused by human errors 
in operation. Surprisingly often instructions for drifting with 
sufficient steam to break the vacuum in the cylinder are dis- 
regarded and lubrication is destroyed, setting up terrific stresses 
in the valve gear. 

Equally disastrous is the effect of suddenly and substantially 
lengthening the cut-off at speeds about 50 miles per hour. 
Experiments made by an eastern railroad in break-down tests 
made with strain gages attached to eccentric rods have demon- 
strated that such is the case. 

The use of the Valve Pilot helps greatly in holding in check 
the excessive stresses set up due to misuse of the reverse gear 
in operation in that cut-off performance can be closely observed 
and bad practices, whether wholesale or confined to a few 
individuals, can be controlled by road supervision. 

Almost everyone will agree that skill is required in preventing 
serious slipping of the drivers of modern locomotives. Slipping 
at start and during acceleration produce the greatest stress in 
the valve gear, since long cut-offs are then in use and pivoted 
members swing at their greatest angularity. Walschaert gears 
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with long travel are particularly vulnerable in this respect since 
a wedging action between the link block and the link is ex- 
perienced. 

During slipping at high speeds inertia effect from high 
velocities is encountered since driver slipping speeds may then 
become very high. Slipping is also detrimental to lubrication. 
In connection with control of slipping, the Valve Pilot is again 
of great service. 

The air reverse gear, although perhaps not a component part 
of the valve gear, is a very important adjunct and the manner 
in which it performs is of vital importance. Air-reverse-gear 
troubles can, in many cases, be attributed to poorly maintained 
valve gears and improper lubrication and, on the other hand, 
creeping reverse gears impose serious stresses in valve gears 
through intermittent lengthening of the cut-off at high speeds. 
Reverse gears occasionally will move ali the way forward, 
allowing full valve travel at very high speeds. 

A satisfactory reverse gear must be properly designed and 
maintained to absorb the shocks received from the valve gear 
without creeping or jumping and, in addition, it must be sensitive 
enough to respond to fine adjustments in cut-off. 


Shop Practices Which Reduce Valve Gear Troubles 


Bearing in mind that most of the valve-gear troubles originate 
in the valves, we can profitably give this phase of the problem 
some consideration. Decidedly, the most important design factor 
is weight and satisfactory progress has been made in the direc- 
tion of weight saving. Force-feed lubricators have done much 
to insure adequate lubrication, but no assurance can be given 
that oil pipes will not break. Atso, there is always the possibility 
that the oil supply will run out enroute. 

The importance of accurately and smoothly bored valve 
chambers along with finish-turned rings cannot be over-empha- 
sized. Thus steam leakage is minimized, lubrication facilitated, 
and frictional resistance reduced. All of which means that the 
duty on the valve gear will be relieved. 

A troublesome problem in connection with the operation and 
maintenance of piston valves is the tendency for the valvé bush- 
ings to creep apart in service after they have been properly spaced 
in the valve chamber. Unfortunately, the keeper plugs are not 
too dependable, and a more positive anchor is required to supple- 
ment the usual keeper bolt. Two methods have been devised to 
back up the keeper plugs. The first provides a metal lock 
between the end of the bushing and end wall of the steam chest, 
while the second provides extension lugs on the bushing which 
extend to the joint face on the front valve heads. 

The best insurance against defective material in valve gear 
parts is close inspection at regular intervals, preferably by the 
Magnaflux method. Although whitewashing of parts is of some 
value in detecting fatigue cracks, it does not compare with Magna- 
flux inspection. By all means, valve-gear parts should be Magna- 
fluxed while locomotives are undergoing heavy repairs. And it 
is advisable to make quarterly inspections by this method. 

Considering the abuse to which valve-gear parts are subjected, 
it is small wonder that eventually they become fatigued. In view 
of this it might be wise to scrap parts that have been in service 
for as long as fifteen or twenty years, particularly if the loco- 
motives are still in high-speed service. This practice is followed 
on a few railroads, and the results prove that the expense is 
justified. 

Much has been said and written by metallurgists regarding 
stress concentrations due to the notch effects introduced by poor 
design, tool marks, etc. Undoubtedly, many progressive frac- 
tures result from this cause. Hence the matter of getting proper 
fillets, rounded edges and smooth finish should be given close 
attention when valve-gear parts are machined. 

This discussion of valve gear shop practices weuld not be 
complete without some reference to flame hardening. As every 
one knows who is familiar with shop work, it is next to impos- 
sible to get a dependable job of case hardening. And as a 
result links and link blocks give trouble in service. It is sug- 
gested that parts be of high carbon steel, flame hardened. 


The Franklin System of Steam Distribution 


The valve motion which is probably being watched with the 
most interest at the present time is the Franklin System of 
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Coaling-Plant Objectives* 


There have been many changes in railroad operation, labor 
conditions, and railroad requirements since the last committee 
report on coaling stations was presented before this association. 
Competition demands speedier train service. Higher unit labor 
costs demand a greater outlay of labor-saving equipment. Larger 
and more costly locomotives necessitate maximum utilization. 

The servicing of locomotives, therefore, becomes of vital im- 
portance to efficient operation, and the coaling station must 
satisfy the demand for time saving, convenient utility, and 
economy. The success or failure of such installations is directly 
dependent upon the experience and judgment of the men upon 
whom the decision rest. It has been the practice on some rail- 
roads for the management to place perhaps too much responsibility 
on the engineering department and accept from them plans which 
appear to be satisfactory, without seeking the approval of the 
supervisory employees actually involved in the proposed dock’s 
servicing operations. This practice may lead to costly errors 
and inefficient operation. 


The Location Problem 


The location of the proposed facility is of material consequence. 
Both present conditions and possible future changes in operation 
and equipment should be taken into consideration. In the past 
it was felt necessary to have the coaling facility as an adjunct 
to the roundhouse facility. This location has, in many cases, 
prohibited the operation of locomotives throuch such terminals. 
Such a concrete coaling station was built at a terminael where 
it was expected that engines would tie up. Some time later 
the same management decided to operate train service through 
this station and found it necessary to build a main-line coaling 
station and retire the one at the terminal. A large-capacity 
concrete coaling station was erected near an old enginehouse at 
an important terminal. When a new roundhouse was proposed, 
a new location was chosen. The dock was retired and dismantled 
after serving only a portion of its expected usefulness, and a 
new coaling station was included at the new location. Thus, the 
age and adequacy of other related facilities enter into the problem 
of location. 

Because of the ever-changing railroad operation, the type of 
dock construction—steel or concrete—demands some study. Each 
type has its own advantages, dependent upon its geographical 
location and its estimated useful life. It is, however, a fact that 
a steel dock may be moved to another location if necessary, 
while a retired concrete dock yields little usable salvage and 
involves costly demolishment and disposal. 

The increased coal-carrying capacity of locomotive tenders 
should be considered when planning between-terminal coaling 
stations. “The track grade at and near such a location is of vital 
significance. 

The location necessarily must provide sufficient space for the 
desired track layout. The track layout is a railroad responsibility 
and is also of sufficient importance to justify a conference of the 
men destined to handle the actual proposed operation. The docks 
at terminals should be readily available to mainline locomotives 
in through-train service, to inbound and outbound hostlers with- 
out using the main line, and to switch engines without main-line 
interference. The dock design should fit the track layout at 
terminals rather than having the track layout fit the dock design. 
A very large multi-track coal dock was so placed with respect 
to the roundheuse that its track layout will not follow of an 
efficient locomotive handling operation and a material portion 
of the dock is, therefore, not in use. An experienced roundhouse 
foremen could have pointed out the error of this location and its 
track arrangement. 

Obviously, the coal unloading track should be of sufficient 
capacity so that loads and empties may be handled with the 
minimum amount of switch-engine time and with as little inter- 
ference with the dock operation as is possible. This track 


* From a paper presented before the annual meeting of the Railway Fuel 
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Consult operating supervisors 
for best plan of facilities and 
for workable track layout— 
Anticipate changing conditions 


should be so graded as to afford convenience of car handling. 
Car stops, either movable or stationary, should be installed on 
the unloading track to allow cars (loaded or empty) to be 
controlled without liability of accident. Some coaling stations 
are equipped with car pullers which also act as car retarders. 
The dock unloading track ought to provide for a receiving 
hopper opening of not less than 20 ft. so that an entire car 
may be emptied with one spotting. It must, however, be borne 
in mind that the length of this hopper opening bears a relation 
to the depth of the receiving hopper. - 

Breaker bars are essential both as x protection against large 
size coal and as a safety measure. Light sprays of water are 
found to be beneficial to control dust while unloading dry coal. 
As the content of fines increases, the spraying becomes more of 
a consideration. 


Freezing Problems 


The underground spaces, unless properly protected against 
the accumulation of water, are a constant source of trouble, 
especially during freezing weather. Shallow unloading pit ar- 
rangements are now available. Curtains are also available to 
inclose the track openings at the unloading pit. 

One of the major winter operating problems of our northern 
railroads is handling frozen coal. The first problem is unloading 
the frozen coal from cars. The coal in the bottom hoppers 
where the water has collected is normally frozen solid and 
must be thawed by the application of heat—usually from heat- 
ing torches, salamanders, or thawing pits. After the hopper 
coal has been thawed and freed, a portion of the coal in the 
interior generally is more or less loose, leaving the top crust, 
and a layer of frozen coal next to the sides, ends, and floor of 
the car. At one coaling station having badly frozen coal the use 
of oil feed thawing pits reduced the man-hours required for 
unloading by four and five hours per car. An electrically driven 
vibration machine, called a car shakeout, supported above the 
car unloading point is lowered to rest on the top of the side 
members of the car. When current is applied, a rhythmical 
seismic action, at a frequency of 1,000 cycles per minute, is 
imparted to the car, loosening all frozen coal from the top, sides 
and floor after initial heat has been applied to the hopper area 
in the case of badly frozen coal. This device is intended for 
constant use throughout the year in rapidly unloading cars 
broom clean. It is claimed that a normal unloading may be 
accomplished in from three to ten minutes. 

Thought should be given especially during freezing weather to 
enclosing the track openings of the unloading pits with curtains. 
If enclosed, a comparatively small amount of heat will materially 
help in the release of coal from such cars as may be allowed to 
remain in the heated area. 

The second problem is that of coal freezing and becoming 
immobile in the dock bin. During freezing weahter a very large 
portion of the coal entering the dock bin is normally saturated 
with water. Perhaps we should devise ways and means of fur- 
nishing carloads of loosely loaded frozen coal, or loose coal 
from storage piles, or from dead storage bins which may be 
heated more practically than a live storage bin or a railroad car. 
In any event, the aim during freezing weather should be to mini- 
mize the amount of wet coal which is allowed to enter the dock 
bin and to keep the dock coal moving. 

The methods of preventing the freezing of the coal in the 
dock bin include electrical heaters on plates at dock outlets, 
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steam coils, and heated air. There is a de-icing and drying 
installation for coal docks on the market which introduces steam 
into heater tubes placed on bin slopes and enclosed in a vapor 
escape stack placed at or near the center of the bin. It is 
claimed that very satisfactory results were obtained under very 
low temperature conditions with such an installation. 

C. L. Hartshorn, assistant to general mechanical superin- 
tendent, New York, New Haven & Hartford, reports a suc- 
cessful operation with his adaptation of equipment used during 
the war for preheating airplane engines. The first unit tried 
was a model GT 3050 Herman Nelson self-powered portable 
gasoline-burning heater weighing 312 Ib. Canvas ducts from 
this heater were carried to the chute throats and the highly 
heated air; fan blown, was directed into the throat of four 
chutes. With temperatures of 2 deg. F. the chutes so heated 
remained free and operative. A Janitrol portable heater was also 
satisfactorily used. We are advised, however, that these heaters 
have been discontinued by the manufacturers. 


Storage and Supply Objectives 


The proposed dock bin capacity of live storage (that is, 
readily flowing coal) and its relation to the operation of docks 
is worthy of much study by both the operating and mechanical 
personnel. Since this live storage must be supported at a height 
sufficient for rapid disbursement, it becomes the major factor 
in connection with the cost of facilities and its tonnage should 
be carefully determined. The relationship of the bin capacity 
and the maximum daily disbursement during each eight hours 
of the day must also take into account the rate at which coal 
may be unloaded and elevated during the desired working shift 
or shifts. At terminals where cranes (on-track, caterpillar, or 
overhead cinder cranes) are readily available, such equipment 
may be used in case of dock failure to protect the coaling opera- 
tions. This should be considered in relation to dock bin capacity. 

Thought should be given to a facility that would provide a 
moderate live storage in an elevated bin together with a mate- 
rially larger tonnage of readily available dead storage perhaps 
in a silo bin or in a bin encased in the supporting structure of 
the live storage bin. The dead storage bin floor, sloped toward 
the hoisting bucket or buckets, should rest on the ground. The 
dead storage should be handled by the same elevating machinery 
and be an overflow from the live storage to be re-elevated as 
required. Such arrangements are now in service at commercial 
plants, one having 135 tons of live storage and 380 tons uf dead 
storage. Such an arrangement would effect a saving in per 
diem, might save some switching, and would offer protection 
during times of irregular coal supply. 

The next important deliberation centers about the design and 
the expected results desired in connection with the fuel disburse- 
ments. Too often this problem has been approached on the same 
basis as the handling ot gravel. There has been in the past, 
and will probably be in the future, a demand for different sizes 
or grades of coal to be disbursed from the same dock. Many 
conditions arise that justify the construction of a two-bin dock. 
During periods when the better coals are obtainable only in 
limited quantities, it is of great advantage to furnish the better 
coal to the most essential service. 


The cost of coal has increased so materially that the subject 
of weighing devices now carries added importance. During the 
life of our Association we have seen price advances of over 
500 per cent on run-of-mine and considerably greater on the 
small black sizes. Coal-dock scales seem to be difficult to main- 
tain and do not seem to be used regularly unless handled by a 
responsible dock man during each shift. It is, of course, a marked 
advantage to check locomotive performance by actual scale 
weight. 

There are available for railroad use heaters for bin installa- 
tion, magnetic separators, vibrating screens, crushers, car vi- 
brators, track heaters for thawing, etc. The accumulative experi- 
ence and the inventive genius of present-day railroad and coal- 
dock construction engineers are able to meet all reasonable 
demands for performance. 

The operation on branch lines should be carefully studied 
prior to investing in immobile coaling facilities. The tendency 
has been to purchase heavier and more powerful locomotives 
for main-line use; the purchase of small locomotives was dis- 
continued years ago. The time is near when either new light 
power will have to be purchased or many track and roadbed 
oe will have to be made. The lighter power may be 

iesel. 

It would, therefore, be logical to provide portable car unloaders 
and flight conveyors for small coaling stations. Under present 
conditions it would appear profitable and convenient to unload 
a month’s supply, or perhaps more tonnage, on the ground at 
small coaling stations where the time element is not of im- 
portance, for reloading as required. One-half sections of culvert 
pipe, perhaps 30 in. long, may be laid on the ground at right 
angles to the track prior to unloading the coal so that a car 
unloader may be slid under the pile as coal is reloaded. 

The quality of coal available is also changing, the tendency 
being toward a lower B.t.u. value and a higher ash content. 
Because of limited ash-pan capacity, ash disposal is of greater 
consequence. If deemed necessary, after due deliberation, it is 
of vital importance to consider ash disposal along with the 
coaling station plan. Should water service and sanding facil- 
ities be required, these services should also be considered along 
with the coaling-station plan. All of these services may be had 
at one engine spotting and the service time element may, 
therefore, be held at a minimum. 

The members of the committee who prepared this report are 
Glenn Warner (chairman), fuel supervisor, Chesapeake & Ohio, 
Pere Marquette district; J. B. Bray, president, Fairfield Engi- 
neering Company; N. L. Davis, sales manager, Link-Belt Com- 
pany; W. G. Dietrich, manager, railroad department, Roberts 
& Schaefer, Co.; W. F. Anderson, manager, construction divi- 
sion, Fairbanks, Morse & Co.; D. E. White, vice-president, 
Ross & White Company; J. G. Foster, vice-president, Ogle 
Construction Company; M. C. Ham, Barber Green Company; 
A. E. DeForest, assistant to superintendent equipment, Michigan 
Central; W. E. Sample, Superintendent conservation, Baltimore 
& Ohio; G. E. Anderson, general fuel supervisor, Great Northern; 
P. E. Buettell, assistant supervisor, fuel and water service, 
Chicago, Milwaukee, St. Paul & Pacific; R. W. Hunt, fuel 
supervisor, Atchison, Topeka & Santa Fe; J. G. Crawford, 
fuel engineer, Chicago, Burlington & Quincy. 


The “New Look” on passenger 
cars—1868 version—These cars 
of the Michigan Southern & 
Northern Indiana (now part 
of the New York Central) were 
equipped with dust deflectors 
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Locating Causes of Undesired 


Road Emergency Applications 


T ue timely subject of undesired emergency brake ap- 
plications on the line of road does not receive enough 
thought or consideration. This should be given more 
attention because emergency brake applications do a 
great deal of damage to equipment and lading. In the 
course of one year an unestimated amount in dollars 
and cents is spent which could be saved by close inspec- 
tion, better maintenance, good operation, and education 
on air brakes. The failure of equipment that delays the 
prompt movement of the trains enroute could be elimi- 
nated by these means. 


Cars 


It is absolutely necessary for the engine crews to 
cooperate closely with the terminal inspectors by report- 
ing the conditions under which the undesired emergency 
brake application occurred. There are five specific points 
necessary for the inspectors to know in order to locate 
the defective valve quickly. This information should 
be given either verbally or in writing—the latter pre- 
ferred. The information required is as follows: 

.1—The amount of brake-pipe leakage per minute in 
the entire train. 

2—How much the brake-pipe pressure was reduced be- 
fore the emergency brake application occurred. 

The speed at which the train was traveling. 
4—Was the slack in or was the slack out. 

5—Did the application occur each time the brake valve 
was used or was it intermittent. 

If possible, it is best to hold the locomotive on the train 
that had the undesired emergency operation. Generally 
in two, and not more than three tests, the defective valve 
can be located and the car cut out and sent to the repair 
track for attention. We must bear in mind in testing for 
undesired emergency brake applications that a sufficient 
amount of time must be allowed for the auxiliary and 
emergency resefvoirs to charge fully, including the quick- 
action chambers of the emergency portions of the equip- 
ment to be tested. 

From the necessary information received from the 
engine crew, the npn can quickly determine and 
classify the portion of the train where the defective valve 
is located. 

Let us assume for illustration, the air brakes went into 
emergency when the brake-pipe pressure had been re- 
duced 3 to 5 lb. This would indicate the defective valve 
is in the forward portion of the train. The inspectors will 
close the angle cock in the center of the train and apply 
the yard air to keep the rear portion of the train fully 
charged. The engineman will release his brakes on the 
forward portion of the train by placing the automatic 
brake valve handle in running position. The inspectors 
will allow fifteen to twenty minutes for the equipment to 
charge. During the charging period, the inspectors will 
check closely for brake-pipe leakage in the entire train 
and make the necessary corrections. 


- Inspectors’ Classification 


1—When the brakes go into emergency with the first 
three or four pounds of brake-pipe pressure reduced, the 
undesired emergency brake application indicates the de- 
fective valve was in the forward portion of the train. The 


* Air brake foreman, Atlantic Coast Line. 
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A series of recommendations 
for determining the cause of 
an undesired emergency brake 
application to the train or 
the locomotive under various 
conditions while on the road 


application also could be caused by what is known as 
runaway brake pi With a heavy brake-pipe leak in 
the rear of the train and the automatic brake valve placed 
in the service position, closing the supply of air from the 
feed valve to the brake pipe, the pressure in the brake 
pipe will tend to equalize throughout the train and the 
quick movement of the air toward the rear of the train 
from the fully charged reservoirs on the forward part of 
the train, could, and does, produce emergency action. 

2—When the brakes go into emergency on the terminus 
of the brake pipe reduction, this indicates that the defec- 
tive valve is located in the rear portion of th etrain. Test 
the rear portion of the train as outlined. 

3—When the brakes go into emergency on the second 
reduction of the first application of brake-pipe pressure, 
this indicates that the defective valve did not respond to 
the first brake-pipe reduction. Release the train brakes, 
allow the regular charging period and inform the engine- 
man to make a seven-pound brake-pipe reduction. Inspect 
train and locate car on which the brakes did not apply. 

4—When the brakes go into emergency after the auto- 
matic brake valve is used with the train speed in excess 
of 35 m.p.h., and good operation is experienced when 
the train speed is under 35 m.p.h., the inspectors will 
inspect the entire train for air-brake equipment that is 
loose on the bracket or that is mounted above a truck 
with wheels that have a rough tread. These conditions 
will set up a vibration when the car is in motion and will 
retard the normal movement of the air-brake valves. The 
vibration will also cause the piston to wear a groove in 
the bushing which will hold the piston in release position 
until the differential between the brake pipe and the 
auxiliary reservoir is such that, when the piston does 
move, it will move to emergency position. 

5—When the brakes go into emergency after automatic 
air brakes are used when the train has operated on the 
line of road for a considerable period of time without 
using air brakes, there is a possible chance that the 


‘improper type of lubrication was used in the conditioning 


of the air-brake valve. Locate cars in the train that have 
been cleaned in the last three to five months and examine 
their brake valves as possible causes of the trouble. This 
type of emergency action could also be caused by moisture 
working into the quick-action chamber of the air-brake 
valve. During the brake-pipe reduction, the moisture ac- 
cumulated in the quick-action chamber cannot equalize as 
quickly with the brake-pipe pressure as would be possible 
with air, so the differential between the brake pipe and 
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the quick-action chamber is such as to produce emergency 
action. The movement of the emergency piston will 
dissipate all of the moisture in the quick-action chamber 
and good operation of the air-brake equipment will be 
the result for a period of time. 


Steam Locomotive Applications 


The test outlined for steam locomotives is part of 
our daily test of air brake equipment. It is our policy 
to locate defective operating equipment while it is still 
in the minor stage. Locomotives equipped with the 
No. 4 or K.M. type vent valves are tested in the fol- 
lowing manner: 

With the air-brake system fully charged and the auto- 
matic brake-valve handle in running position, apply the 
independent brake so as to have at least 25 lb. brake 
cylinder pressure. Now quickly move the automatic 
brake-valve handle to emergency position and promptly 
back to running position. ith this reduction wave of 
brake-pipe pressure the vent valve should promptly open 
and remain open for a period of not less than six seconds 
and not more than fifteen seconds. 

After the vent valve has closed, move the automatic 
brake-valve handle to release position and overcharge 
the quick-action chamber of the vent valve to main- 
reserve pressure. Allow at least sixty seconds for the 
pressure to equalize, after which place the automatic 
brake-valve handle in service position and make a con- 
tinuous brake-pipe reduction from 140 Ib. to 50 Ib. This 
test will place a very severe test on the emergency piston 
of the vent valve to duplicate the reduction in the quick- 
action chamber that is made in the brake-pipe during 
the continuous reduction with the automatic brake valve. 

On locomotives equipped with D-22 H.S.C. or 24 
R.L. air-brake equipment, the emergency portion is tested 
in the following manner: 

With the air-brake system fully charged, apply the 
independent brake, move the automatic brake-valve 
handle to emergency position and quickly return it to 
running position. The emergency vent valve should 
stay open for at least fifteen seconds and not more than 
thirty seconds. Allow the system to recharge for at 
least two minutes. Move the automatic brake-valve 
‘handle to service position and reduce the pressure in 
the brake pipe to lb. Emergency action should not 
be produced with this continuous brake-pipe reduction. 

n locomotives handling trains in excess of 100 cars 
and experiencing undesired emergency action, I would 
suggest that the locomotives assigned to this type of 
service be equipped with air-braké equipment with a 
first-service position and a brake-pipe maintaining fea- 
ture. This will eliminate a runaway brake pipe when 
the automatic brake valve is used, which induces un- 
desired quick action. Furthermore, it will improve the 
operation of air brakes'on long trains in heavy service. 


Brake Applications on Diesels 


On Diesel locomotives equipped with D-22 H.S.C. or 
24 R.L. air-brake equipment, when undesired emergency 
application is experienced on line of road, the following 
specific points should be reported: 

1—Brake-pipe leakage in the entire train . 

2—How much brake-pipe reduction was made before 
undesired emergency occurred 

3—Did undesired emergency occur during the gradu- 
ated-release cycle 

4—Did it occur each time the air brake was used or 
was it intermittent 

With these facts at hand, the inspector can quickly 
determine just what special test he should use other 
than the daily test. 
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Emergency During Brake-Pipe Reduction 


We check the time required to reduce the equalizing- 
reservoir air pressure 20 lb. as follows: 110 Ib. to 90 1b. 
in five to six seconds; 90 Ib. to 70 Ib. in seven to eight 
seconds; 70 Ib. to 50 Ib. in nine to ten seconds. 

At the same time observe the operation of the equaliz- 
ing-piston exhaust valve in reducing the pressure in 
the brake pipe. It should be even and regular in the 
opening and closing, and not exceed a 2-lb. differential 
with the equalizing reservoir pressure. The brake valve 
should move freely with regular results. 

After this is done, allow the system to charge fully, 
move the automatic brake-valve handle to service posi- 
tion, and reduce the pressure in the brake pipe four to 
five pounds. Return the automatic brake-valve handle 
to release position, and note that the brakes apply and 
release. Make several reductions of brake pressure, in- 
creasing the reduction two to three pounds each time 
until a total of thirty pounds reduction is made. 

In the event the inspector was unable to find the de- 
fective valve or to produce emergency action, apply to 
the individual unit the single-car testing device, Westing- 
house Air Brake Company Piece No. 96936, used on 
passenger-car air-brake equipment. In using this device, 
close the brake-pipe cut-out cock, release the locomotive 
brakes, close the cut-out cock under the independent 
brake valve. Place the handle of the single-car testing 
device in No. 1 position and charge the brake pipe and 
air-brake system to 110 Ib. After the equipment is fully 
charged, place the handle of the testing device in No. 6 
position (%4g-in. orifice) and reduce the pressure -in 
the brake pipe to 50 Ib. Observe closely the brake-pipe 
gauge for irregularities during the continuous reduction. 

The service-stability test applied under these conditions 
is very severe. Units failing to produce emergency 
action are not at faylt for the undesired emergency which 
was experienced on the road. 

There is a possibility of moisture or oil accumulation 
collecting in the quick-action chamber and, during a 
brake-pipe reduction, working through the passageway 
and choke from the quick-action chamber to be exhausted, 
causing the brakes to operate in intermittent emergency. 


Emergency During Graduated Release 


When the brakes go into emergency during a graduated 
release cycle, inspect the H filter for oil working back 
into the air-brake system. Allow the regular charging 
period for the air-brake system, and make a 25-lb. brake 
pipe reduction with the automatic brake. Move the 
automatic brake-valve handle to release position and 
build up the pressure in the equalizing reservoir by five 
pounds. Return the handle to lap position. Observe the 
pressure fluctuation on the brake-pipe gauge closely. 
Continue these movements with the automatic brake valve 
until the brake-cylinder pressure is exhausted. Repeat 
this procedure of manipulation until satisfied that emer- 
gency action will not occur. 

If the inspector wishes to use a single-car testing 
device for sensitive graduated release, he may do so by 
using the No. 2 position for brake-pipe restoration. 
With a 25-lb. brake-pipe reduction in effect, seven or 
eight graduations should be had by a good valve. 

When emergency portions are found to produce emer- 
gency action in graduated release, the spill-over check 
is sticking open and emergency-reservoir air will feed 
into the quick-action chamber. This condition is brought 
about by oil working back into the air brake system. 

With the application of new air-brake equipment from 
the air brake rooms, the pipes, reservoirs, and pipe 
bracket should be cleaned thoroughly with a high-pressure 
air blast before the new valves are applied. 
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Freight Car for Modern Needs” 


The purpose of this report is to present to freight-car and 
specialty designers and builders a brief summary of freight car 
defects which we believe must be in large part eliminated if we 
are to achieve a freight car suitable for modern requirements. 
Before discussing the matter in detail, a brief review of past 
requirements and accomplishments is deemed advisable. 

Freight cars of this country were originally built to the require- 
ments of the individual car owner and not for interchange. Lading 
destined beyond owner’s rails was transferred at connection points 
at considerable expense and with resultant delays. In 1866, rules 
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were formulated between several railroads to govern the inter- 
change of freight cars and to adopt certain standards such as 
wheels, axles, journal bearings, brake equipment, couplers and 
others, so that freight cars could be interchanged between rail- 
roads with considerable savings to the parties concerned. 

Car department officers had an important part in these original 
agreements and have continued over the years to exert their 
influence in formulating and in operating interchange agreements 
by means of which many basically unsound features of car con- 
struction have been barred from further service, and higher 
speeds and heavier loads have been made possible. 

Progress has been slow, largely because of economic conditions, 
but in recent years we have required the substitution of steel for 
wooden underframes; outlawed arch bars in favor of cast steel 
truck side frames; improved couplers; standardized draft gear 
performance and eliminated the hazard of open brake hangers; 
promoted interchangeability of parts and appurtenances to expedite 
repairs. In some instances, standardization has unfortunately 
tended to stifle progress or improvement. 

Shippers are mot too greatly concerned about the type of 
motive power provided, but are interested in the freight car 
which carries their goods, especially as to its design, size, capac- 
ity, condition and suitability for loading their particular class 
of commodity at a minimum of expense. Shippers expect, and 
properly so, that the commodity placed in the care of the railroads 
will arrive at its destination promptly and in good condition. 


Modern Requirements Defined 


The modern requirements for which freight equipment is to be 
provided should be carefully defined. We submit that competition 
from air, highway and water carriers requires that freight train 
service shall become more dependable than it is at present and 
that the time required for terminal inspection and repairs must 
he reduced. Delays en route due to failure of parts and appur- 
tenances must be eliminated in order that cars may be operated 
over a number of divisions or different railroads without being 
set out for movement to repair tracks. 


°F, presented before the annual meeting of the Car Depart- 
ment ‘Officer! "Association held at Chicago September 15-18, 1947. 
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A discussion of freight-car 
details which need improve- 


ment to assure better serv- 
ice and reduced maintenance 


We do not expect maximum freight train speeds .to exceed 
substantially those which are now in effect on many railroads, 
but we do expect that current acquisitions of new freight power 
will result in higher average speeds than at present. Decreases in 
station-to-station time will be largely wasted unless substantial 
improvements are made in the design of certain items of car - 
equipment. We must not lose sight of the fact that present freight 
cars will not be replaced in the near future and that these exist- 
ing cars must be operated and for a number of years will consti- 
tute the majority of the cars in any freight train which may 
be assembled. The number of new cars which may be built 
exactly as we would design them to meet modern requirements 
will be a small percentage of the total in service for many years 
to come. For this reason, recommendations which we are making 
apply not only to new cars but to existing cars as well. 

A survey was made of failures of parts which commonly cause 
most freight car delays. It is regrettable that many of these parts 
are being perpetuated in old cars and duplicated in new cars under 
present day interchange rules. 

The following statement of three classes of common defects 
which require bad-order carding to repair tracks was secured 
from the records of repairs to foreign freight cars made by three 
railroads for one week. It is on the basis of only one of each 
part per car. For example, if a car was carded for more than one 
pair of wheels, the count used was for one pair only. In this 
study, car wheels constituted 59 per cent of the defects; brake 
beams, 27 per cent; couplers, draft gears and attachments, 14 per 
cent, 

Equally interesting, we believe, are some figures developed by a 
private car owner from bills for repairs to truck parts of 450 
cars, built and placed in general interchange service during 1940. 
‘These cars were considered of modern design and construction as 
built and the records are based on the first 45 months in service. 
On the 450 cars, during 45 months of service, the number of 
pairs of wheels changed on account of defects was 1,560; brake 
beams applied, 540; brake hangers applied, 457. 

We concede that the parts listed are the wearing parts of a 
car and that it is to be expected that they will be replaced peri- 
odically. We do not concede that the ultimate has been reached 
and that we cannot expect better mileage by substitution of im- 
proved designs and materials. 


Better Car Wheels Needed 


There has been improvement in car wheel design and manufac- 
turing processes in recent years but the quality of wheels in service 
generally is not satisfactory. The initial cost of wheels is a sub- 
stantial percentage of new car cost and wheel renewals represent 
a large part of annual maintenance cost. Delays due to carding 
for wheels and damage to trucks, superstructure and lading of 
car caused by unsatisfactory wheels, even though no condem- 
nable, are sources of considerable expense. Less tangible losses 
result from delays, causing dissatisfaction on the part of shippers, 
etc. We cannot afford to delay the development and universal 
adoption of more substantial wheels than those generally in use. 
Many wheel changes are caused by friction journal bearing fail- 
ures and until some economical substitute is developed every 
effort must be directed to the improvement of friction bearing 
performance. 

Standard brake beams not only contribute to repair expense and 
delays to shipments but, together with their fastenings, constitute 
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a serious hazard. Standard brake beams are made up of a 
number of parts and frequent failures have resulted from separa- 
tion of the several parts. There are brake beam arrangements 
available in which the beam is cast in one piece or welded 
together in such a manner that it may be considered as one 
piece. Elimination of threaded brake beam tension members and 
brake hangers and supports is a step in the right direction, but 
the owners of relatively few of our most recent cars have taken 
full advantage of these features. l 

The present cast steel truck sideframe, currently in use on 
modern equipment, is a decided improvement over the older types, 
in which practically all truck side failures occur. All of the older 
type truck sideframes should be removed from service as quickly 
as possible. 


Couplers and Draft Gears Improved 


There have been decided improvements in design and construc- 
tion of couplers. Our study indicated a large percentage of 
coupler failures but a more detailed analysis proved that most of 
the failures were with older type couplers rather than with Type- 
E couplers. It goes without saying that there is little to be gained 
in applying improved couplers to new cars if the program is not 
rapidly extended to existing equipment. 

Improvements in draft gear design and testing have been 
notable but we do not understand that the car owner is obligated 
to provide the latest types of gears in his older cars, nor is there 
any compulsory inspection or testing. The most obsolete part 
in our draw gear is the coupler cross key. It is difficult to under- 
stand why the cross key was established as a standard in prefer- 
ence to a vertical key and your committee feels that it is not too 
late to rectify this mistake. Many expensive separations, derail- 
ments, and wrecks have been caused by loss of a cross key, which 
usually depends upon a cotter pin to keep it in place. 

The spring cotter or split key is used in many important places 
in modern freight cars as well as older cars and its failure due to 
improper applications, or because it has been worn or broken due 
to improper use, is frequently a contributing factor to failures of 
other parts of the car. Any design which eliminates the use of 
cotter keys should be seriously considered. 

There are available a variety of snubbing arrangements which 
can be applied to existing truck coil-spring groups and there are 
a number of built-in snubbing devices available which are con- 
sidered essential in the operation of time freights to reduce 
swaying and bouncing, resulting in damage to or shifting of 
lading, separations, etc. Snubbing is considered necessary for 
trucks of the freight car for tomorrow. 

Despite the fact that large numbers of cars, especially box 
cars, are now on repair tracks or in storage yards on account of 
generally deteriorated condition of body, which is due to deferred 
maintenance as a result of war-time conditions, it is our belief 
that present conventional designs of bodies will be satisfactory if 
periodic repairs by car owners are made. We have no suggestion 
to make which would radically change the design of the body of 
the modern car, as compared to many satisfactory designs that 
have been service tested over the years. 

In summary, it is our belief that the freight car of tomorrow 
must operate at higher sustained speeds with fewer set-outs than 
is now generally possible. This car may be an existing car or one 

_ not yet built, and we are therefore required to raise the standard 
of much of our present ownership to that of new equipment which 
may be provided. It is expected that this can be done by con- 
centrating on improvement of wheels, trucks, draw gear, and 
fastenings of all kinds and that such a program is economically 
justified. 

In the face of increased operating expenses of all kinds and 
subsidized competition, railroads must improve the dependa- 
bility of their service. Concerted action by the designers, repair 
forces, members of the A. A. R. rules committees, all with due 
authority conferred by financial management, is necessary to 
secure the benefits awaiting general adoption of “The Freight 
Car for Modern Requirement.” 


Discussion 


The discussion of this report was extensive and became quite 
heated in spots. One member maintained that those railroads 
which remove the most bearings at periodical packing have the 
fewest hot boxes; that special packing costs some railroads more 
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than they earn; that journal-box packers who simply stir up 
the packing indiscriminately cause more trouble than good; and 
that non-A. A. R. wedges cause a large proportion of hot boxes 

Numerous suggestions for change in the A. A. R. journal bor | 
assembly were advanced but one member asked if railroads are ` 
using what they have to the best advantage. He said that re 
packed cars will run no longer than determined by the care 
used in repacking. In other words, the “milk in the cocoanut” l 
is to educate packers so that they do the work correctly. 

Another member defended the journal box packer who is not 
entirely to blame in view of mechanical conditions such as ex- 
cessive axle movement in the journal box which prevents dust 
guards from serving any useful purpose in keeping out water, 
dirt and abrasive particles. 

The advisability of establishing a period of less than 15 months 
between repacking dates was discussed and generally favored, 
although one member said that strict adherence to this rule 
would be extremely helpful as many cars are received in inter- | 
change which have not had journals repacked for two or 
three years. 

(The report was accepted.) 

The report was signed by G. W. Bohannon (chairman), 
assistant chief mechanical officer, Chicago & North Western; 
L. J. Egeland, traveling A. A. R. inspector, Chicago & North 


Western ; C. H. Green, engineer car construction, Illinois Central; | 
H. L. Holland, mechanical engineer, Baltimore & Ohio; H. S. 
Keppelman, superintendent car department, Reading; L. Lentz, 
engineer car construction, Chicago, Milwaukee, St. Paul & Pacific. 


Valve-Gear Developments 


(Continued from page 6) 


Steam Distribution with O.C. Poppet Valves. About 14 years 
ago the Franklin Railway Supply Company began working to 
produce a system of steam distribution which would sutcessfully 
meet operating conditions in this country. The li:nitations of 
the sliding valves and the imperfections of early attempts to 
produce a satisfactory poppet valve were realized and in 1929 © 
the fruit of their efforts was applied to a Pennsyl\ania Pacific 
type K-4s lo:omotives. 

Tests of the locomotive revealed that at 80 miies per hour 
the drawbar horsepower was 44 per cent greater than that ob- 
tained with piston-valve engines tested. At 90 miles per hour 
the increase was found to be 54 per cent. 

Before the entrance of this country into the war, two other 
applications on Pennsylvania type 4-4-4-4 Class T-1 locomotives 
and one application each on the Burlington and Missouri Pacific 
were made. 

Following these applications and after the war, 50 more ap- 
plications were made to Pennsylvania 4-4-4-4 type Class T-1 
passenger locomotives and one to a Pennsylvania Railroad K-4s 
passenger locomotive type 4-6-2. 

One application was next made to a New York Central type 
4-8-4 Class S-2a locomotive in 1946. 

Five were applied to Chesapeake & Ohio type 4-6-4 Class L-1 
locomotives in 1946 and 1947. 

The gears applied up to this time were Type A with the 
oscillating cam*. 

One Atchison, Topeka & Santa Fe type 4-8-4 combination 
freight and passenger locomotive will go in service in October 
this year and five type 4-6-4 passenger locomotives will go in 
service on the Chesapeake & Ohio in November equipped with 
the Type B system employing a continuous-contour rotary cam.t+ 

Extensive road tests of this system of distribution are now 
being conducted by the New York Central with the S-2a—4-8-4 
passenger locomotive, but test results are not yet available. 

A summary of the results of test conducted with the Type A 
system of Steam Distribution oh a Pennsylvania Railroad Class 
K-4s Pacific type locomotive was published in the Railway Age, 
April 12, 1939. 

This report was prepared by a committee of which W. C. 
Wardwell, master mechanic, N. Y. C., Albany, N. Y., is chairman. 


* For a description of this val Reilwo: nical 
neer for Septem T, 1939, page uo iene 7 eea Bnet 


t A description of this gear appeared in the Railway Age, Dai. ; 
for June 23, 1947, page 1294D72, > S AoHway Age, Daily Edition, 
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New Developments in 


Design of Locomotive Boilers’ 


Tue mechanical engineer’s side of this boiler business 
is being presented because better boilers have to be 
designed and placed in service on the railroad to save 
coal so as to give the boilermakers a job of maintain- 
ing them. 

[In Mr. Townsend’s introduction to the new boiler 
design he referred to a boiler 25 years old designed with 
100 sq. ft. of grate area. He said this boiler had an effi- 
ciency of approximately 83 per cent, an evaporation per 
pound of coal of between seven and eight pounds and 
because of the large grate area, a firing rate of 60 Ib. of 
coal per sq. ft. of grate per hour. The total heating and 
superheating surface was 7,268 sq. ft. and the ratio of 
heating surface to gas area was 680. The excellent results 
obtained with this boiler showed the designers that this 
ratio was the right one for good results. Mr. Townsend 
said boilers of this design are not built any more because 
of the physical limitations of long locomotives and the 
requirements for combustion chambers.—Editor. ] 

One way of getting more tubes in a boiler would be to 
go back to the Belpaire type of design except to use the 
same type of Belpaire on the bottom as on the top. A 
double Belpaire design of about the largest boiler thought 
possible was worked out and a comparison was made 
between that boiler design and the best that could be done 
with a standard radial-stay type. It is shown in Fig. 1. 
The one on the left is a conventional boiler and the one 
on the right is what we can do with the double Belpaire 
construction. Note that the total evaporating surface of 
this boiler is about 10 per cent more than the standard 
boiler, the gas area is slightly more than 10 per cent, 
and 18 per cent more steam area through the units can 
be obtained, which is quite an advantage because it 
reduces the pressure drop and packs more power into 


* One of three papers on new boiler designs presented at the annual 


meeting of the Master Boiler Makers’ Association at the Hotel Sherman, 
Chicago, on September 16, 1947. 
issues. 

t Vice-president, engineering, Lima-Hamilton Corporation. 


The other papers will appear in later 


Radial-Stayed Type Double Belpaire Type 


Radial Double Per cent 
stayed Belpaire increase 
Heating surface, sq. ft.: 
Tabes: and Aus AA 5,327 5,670 6.44 
Firebox and comb. chamber ...... .... 865 890 2.89 
Baper henting aaran ica oA nN bas 2,440 2,892 18.52 
Firebox volume, cu. ft. 1,392 3.80 
Grate area, sq. ft. .......... 162 162 hats 
Bream. opace, CU, fle asda essere oE 288 363 16.67 
Water space area, around combustion cham 
ber below center line, sq. in. ..... 948 1,061 11.92 
Steam area, sq. im. ........-...e seen 97.21 115 18.30 
es MFOR, E oon ciesse cielees eevee 1,805 1,995 10.53 


Fig, 1—-Comparison of radial-stayed an¢ double Belpaire type boilers 
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By A. J. Townsend{ 


Double Belpaire design pro- 
posed as a means of getting 
more boiler capacity — Greater 
efficiency obtained by work- 
ing any boiler at less than 
its maximum evaporation rate 


x 


the cylinders. A good reason for doing that was to get 
more boiler capacity in order to save coal. That is 
going to be more important every year from now on. 


Crowding Boilers Inefficient 


Fig. 2 is á chart with the base showing evaporation 
as per cent of maximum capacity. The vertical scale, the 


TS, 
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6.0 
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Evaporation- Pounds of Water Per Pound of Coal 


Evaporation- Per Cent of Maximum Capacity 
Fig. 2—Curve of actual evaporation at 300 Ib. per sq. in. versus evapora- 


tion as per cent of maximum capacity shows why efficiency is greater 
when the boiler is operated at less than maximum capacity 


evaporation per pound of coal, is actual evaporation at 
300 1b. per sq. in. pressure, not equivalent evaporation. 
Note that the curve starts at a pretty good slope and 
them comes up to a dead end, which means that it is im- 
possible to get any more out of the boiler. All boilers, 
no matter how they are built, follow that same general 
curve. On some the curve will be up a little and on others 
down, but the general rule still holds: the more a boiler 
is crowded the less the efficiency. For instance, at the 
maximum output only 4% lb. of water are evaporated 
per pound of coal, whereas if it is worked at 70 per cent 
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Fig. 3—One-sixth scale model of double Belpaire boiler 


capacity 634 Ib. of water are evaporated per pound of 
coal. Over a day’s run, or put it on an hourly basis, there 
is quite a difference in the saving of coal. 


Scale Model Made and Tested 


The shape of this curve isn’t anything new; it has been 
known for years. That is why a locomotive with a bigger 
boiler shows up better. At Lima, when given a free hand, 
the boiler is designed as large as possible. There are some 
things that stop us. Of course, there are weight limita- 
tions. A lot has been done with steels in that respect. 
There is quite a future in welded boilers but that is not 
enough. The objective was to get. something that would 
jump the boiler efficiency more yet so Lima designed this 
double Belpaire construction. Then a boiler was made 
one-sixth of the actual size and it has been subjected to 
tests in our own shop. It was placed under hydrostatic 
pressure up to 300 lb. and the deflection was measured 
every 10 lb. At 300 lb. no more deflection was obtained 
than at 10 lb. So it is reasonably certain that the boiler 
will hold its shape. Then the boiler was fired up to 100 
Ib. and, outside of natural expansion which came equally 
all over the boiler, no distortion was obtained. 

Fig. 3 shows a Belpaire top and bottom and the gen- 
eral shape. In the front end of the combustion chamber 
on the bottom Belpaire there is a good place to get any 
size of washout plug and wash out the mud that may 
collect in the bottom of the combustion chamber. There 
is also a lot more water space under the combustion 
chamber—about 12 per cent more water space below the 


center line of the boiler—which we believe will fẹ 
water that much faster back to the legs of the fireb 


If water is not circulated back there the arch will takei 
lot of it out and cause staybolt difficulties. 

Fig. 4 is a better view of the washout plug and it alg} 
shows the shape of the bottom half of the combust | 
chamber. Some men have said, “You can’t get that of | 
locomotive, the wheels and the spring rigging won't p | 
mit it.” Quite a few sections like that have been l 
out and over the rigging a construction like this om 
makes about 11⁄4 in. difference, and the same with th} 
driving wheel.” This boiler can go on a good many jobs 
a 70-, 72- or 75-in. wheel, and still keep within height 
limits that afe already well known. It is not expected 
that it can be used on a locomotive with an 80- or 8+ifl 
wheel. 


Design Advantages 


Fig. 5 shows all large flues where the diagram showel 
an arrangement of superheater flues and superheatet 
tubes. An expander could not be obtained to fit the 
small tubes so only the large flues were installed. Th 
gives a pretty clear-cut view of the combustion chambet 

Fig. 6 shows how the firebox joins the combustic 
chamber, and it appears that this makes an ideal setu 
for a completely welded firebox. Having been stayed, w 
see no reason to stress-relieve it. In our opinion a com 
pletely welded firebox can be made in most any g 
shop and then fastened to a riveted boiler barrel. 

A boiler of the same capacity as the old radial-sta) 


| 


Fig. 4—Washout plug and bottom half of combustion chamber 
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it because 10 per cent is quite a bit when that 10 per cent 
evaporative rate per pound of coal is considered. Nothing 
has been done about supporting the arch., Syphons and 
circulators are all good and maybe on a small design 
somebody would want tubes. 

It was mentioned that when we started twenty-five 
years ago a ratio of total heating surface to gas area of 
680 was obtained on that original boiler. With this con- 
struction we can get the same ratio, 680. About 690 is 
the best that can be obtained with a radial-stay boiler but 
that it close enough to 680 that it is just about all right. 
So anything can be done with this kind of a boiler that 
could be done with the other boilers that are known to 
have been all right and still get that added capacity. 

Boilermakers will agree that the more a boiler is forced 
the more the maintenances. Another advantage of this 
design is the steam space above the water line, which is 
very vital, Note on the chart that there is about 16.67 
per cent increase in steam space. A lot of boilers have 
been built that have been deficient in steam space and 
the trouble shows up with water flying through the units 
and getting down into the cylinders. One of the de- 
signer’s problems is to get all the steam space he can in 
a boiler. In fact, a boiler should not be worked so hard 
that for every cubic foot of steam space more than 700 
cu. ft. of steam per hour are evaporated, but the 700 fig- 
ure can be reached and still give a pretty good perform- 
boiler can be made a bit lighter. This boiler can be de- ance. Steam space and plenty of it is needed because 
signed with just about as much capacity as a radial-stay everybody is working the boiler for all there is in it. 
boiler 3 in. larger. That might be another way of looking We have measured a lot of boilers under load to see 
at the problem. If clearance is a controlling factor and what the deflection is. They all seem to follow the same 
so much capacity is needed here is a better way of doing general rule of down in the middle and out at the sides, 


Fig. 5—Combustion chamber and back flue sheet—Only large flues 
could be used in scale model because expander was not available 


Fig. 7—Deflection of boiler 
under load—The movement 
of the boiler down at the 
middle and out at the sides 
has not been obtained in 
the tests of the scale model 
of the double Belpaire design 


Back Center Front 


as shown in Fig. 7, and maybe that has something to do 
with flexible staybolts being used because the breaking 
zone is up at the top of the side where the boiler changes 
its shape. It was mentioned that all boilers follow the 
same rule. They do except that some are worse than 
others, but they all will come down at least half or three- 
quarters of an inch at the top. This double Belpaire 
boiler does not seem to give that deflection at all. Part of 
it may be obtained with a full-sized boiler. To get a 
boiler to keep its shape under load is something of an 
advantage to the trade. 


The Coal Bill Must Be Reduced 


We believe that in the future the steam locomotive has 
got to have an advantage over other types of power if it 
is going to stay put. Everybody is telling how much fuel 
they save with the Diesel. They are right; they are 
saving it. Going back 25 years, and even before that, it 
was generally figured a pretty good job if a boiler was 
big enough to meet all the requirements at the cylinder. 
That does not hold any more because that coal bill must 
be reduced and anything done to get that boiler bigger, 
get it oversize and work it at less than its maximum 
capacity is going to be a step in that direction. We want 
to get heating surface, superheating surface, grate area, 

. and, above all, gas area, because the stuff burned in that 
Fig. 6—Intersection of firebox and combustion-chamber surfaces firebox has got to get out. 
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EDITORIALS 


Nineteen Forty-Seven 


During the past year progress has been made in 
several directions of interest to mechanical-department 
officers and supervisors. This is particularly true with 
respect to motive power, the interest in which has 
definitely shifted from steam to Diesel. The trend 
toward the de luxe coach train has continued; several 
new trains of this kind having been installed during 
. the year and others re-equipped with new rolling stock. 
Freight cars probably present the outstanding phe- 
nomena of the year—the worst car shortage in 20 
years. Orders for shop equipment were predominately 
for material-handling equipment in the form of cranes, 
hoists, and trucks. 

During 1947 the railroads ordered a total of 1,950 
Diesel-electric locomotive units from the several build- 
ers, while orders for steam power amounted to 75 units. 
In spite of this fact the total inventory of locomotives 
in the United States, 40,072, still represents 88 per 
cent steam, 10.5 per cent Diesel-electric, and 1.5 per 
cent electric. In the 10 months ended October 31, 
1947, the roads increased their inventory of Diesel- 
electric power by 524 units and decreased the inventory 
of steam power by 1,814 units. The retirement of 
2,928 steam locomotives is in itself a long step forward 
for it not only places the burden of handling traffic 
on relatively newer power, but removes from the 
active list obsolete power that is uneconomical to 
operate. 

In the field of advanced developments progress was 
made on the pulverized-coal, gas-turbine locomotive 


and it appears that the next 12 months may bring - 


forth announcements of interest in this new type of 
motive power. 

The conventional steam locomotive was also in the 
news by the development of the automatic steam 
switcher on the part of the Norfolk & Western. This 
unit has been in service several months and has proved 
so successful that additional units are being built. 

Box-car shortages reached a high between 20,000 
and 25,000 for the six weeks from February 15 to the 
end of March. Open-top-car shortages reached a high 
which ranged from over 13,000 to nearly 17,000, with 
the exception of one week, for ten weeks in August, 
September, and October. Next to the shortages, the 
outstanding feature of the freight-car situation was the 
struggle to build up the production of freight cars first 
to 7,000 a month and then to 12,000 a month. Produc- 
- tion exceeded 3,000 a month for the first time in April 
and almost reached 9,000 a month in November. In 
the meantime, the backlog of orders built up from 
47,977 in January to 125,395 in December. 

There is some improvement in the outlook for 1948. 
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One thing is the announcement of the Office of Inter 
national Trade of the Department of Commerce tha 
export controls will be applied to 95 per cent of th 
exports of steel-mill.products to all destinations excep 
Canada. Another favorable fact is that, slow as it was 
some progress was made during the year in steppin 
up and improving the co-ordination of steel deliverie 
for car construction. The control of steel allocation 
was recommended to President Truman by the Harti 
man committee in order to build up monthly output t 
14,000 units. Should this be put into effect, it woul 
approximate the capacity of the car-building industry 

A survey conducted by this publication produce 
reports from railroads representing more than % 
per cent of the route mileage of the United State 
and over 90 per cent of the car and locomotive owner 
ship which indicated that orders for shop equipmen 
in 1947 followed much the same course as in th 
previous year with a few roads entering the marke 
on a large-program basis. There was a continuana 
of buying for the modernization of shops for whee 
and axle work and a substantial increase in the order: 
for cranes, hoists, and mobile material-handling equip 
ment. The orders for this latter type of shop equip 
ment are evidence of a consciousness that manua 
labor is an expensive luxury to be eliminated as rapid! 
as possible. 

The establishment of shops for the repair of Diesel 
electric locomotives required the purchase of man 
new types of shop equipment, principally for Diese! 
engine and electrical-equipment repairs, which hav 
not been ordered in substantial quantities heretofore. 


Electrical Trends 

Railroad electrical engineers step into 1948 with or 
problem settled—with several others unsolved an 
growing in importance. There is also evident a 
accelerated use of electrical equipment, which requir: 
that top mechanical officers become familiar with i 
application, or have competent electrical advisors. 

The accomplishment which has been so neat 
packaged and placed on the shelf is the standardizatic 
of communication-circuit connectors for use betwee 
passenger cars on a train. With this threat of d 
moralization out of the way, the railroads are fr: 
to develop the use of telephones, radio, wired mus 
and entertainment features without having unworkak 
circuit complications when equipment is interchange 

There are two important questions without answe1 
One of these is passenger-car power supply. Wi 
8-ton compressors run by 15-hp. motors, 3-kw. 
lighting load, blowers, fans, water coolers, perha 
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electrostatic filters and a number of other devices, 
all of which make important contributions to passenger 
comfort and convenience, there is little power margin 
for battery charging on the road. When the batteries 
must carry the load, they can, in most cases, not be 
expected to do so for more than two hours. Terminal 
and yard power standby facilities are generally insuf- 
ficient and with intensive use of cars, there is little 
time available for their use. This might be considered 
fortunate since, as one manufacturer of car equipment 
states, “The motor (which drives the car generator 
from standby power) has capacity sufficient to supply 
power during the precooling period without excessive 
drain from the battery.” 

Larger axle generators are one answer to this 
problem, and several manufacturers are offering another 
in me iorm of 25- and 40-kw. Diesel engine-generator 
sets. These may be the answer to some of the more 
pressing problems, but none has been in service long 
enough to establish its worth, and some railroads are 
opposed to the use of internal combustion engines on 
passenger cars. P 

Caboose power supply is not such a pressing problem, 
but its solution is essential to the development of 
communication on freight trains. Information must 
be developed on how much power is needed—whether 
it shall be supplied by batteries, with or without axle 
generators, or by internal-combustion engines—what 
shall be done about standby power, operation and 
maintenance of equipment—what is satisfactory voltage 
regulation, etc. 

One electrical application which is enjoying some 
long-deserved attertion is shop and enginehouse light- 
ing. Nearly all of the new Diesel service shops and 
repair shops have lighting which is not in the same 
category with railroad shop lighting of ten years ago. 
Now good lighting, with and without the use of 
functional or dynamic color, is being used in steam 
backshops and enginehouses with gratifying results. 
Having adopted light and color for its Huntington, 
W. Va., shops, the Chesapeake & Ohio reports that 
production has increased, rejections due to inaccuracy 
have dropped and absenteeism has decreased markedly. 

A Pennsylvania installation of shop lighting trebled 
lighting intensities and improved lighting distribution. 
An A.A.R. report on this installation states that it 
has improved the output of the shop very materially 


and that it has reduced inferior workmanship and . 


made a marked reduction in reportable accidents, as 
well as unreportable accidents. 

The Pennsylvania has extended such lighting to its 
steam enginehouses, and the Erie has developed the 
use of portable lighting units which distribute 35 to 
40 footcandles of almost shadowless illumination over 
the side of a locomotive. 

In volume and diversity of application; Diesel- 
electric locomotives represent the most rapid increase 
in the use of electrical equipment on the railroads. 
Diesel engines still require special training of shop 
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forces, but the really new thing in railroad circles is 


* the electrical equipment. It is no longer uncommon to 


see a master mechanic tracing out circuit diagrams with 
colored pencils, and a considerable part of the shop 
force must be more familiar with details than he. 
There is now more than 114 million horsepower of 
Diesel passenger locomotives and more than 2% million 
horsepower each of Diesel freight and Diesel switching 
locomotives in service in the United States. Present 
locomotive purchases are confined almost entirely to 
Diesels, and facilities must be increased to keep up 


with this growth. 


Measuring the 

Diesel Engine Appetite 

A Diesel locomotive during the course of a run over 
several divisions receives fuel at one or more points. 
By metering this fuel at each fueling station the 
amount consumed by the locomotive in pulling its train 
over the distance from the previous fueling station 
can be fairly closely arrived at. Knowing the fuel 
consumption for the locomotive between stations of 
supply gives a general, though useful, check on the 
performance of the locomotive, particularly if a record 
is kept of all runs complete with important data, such as 
tonnage, slow-downs, stops, etc. Comparison of the 
amount of fuel consumed on various individual runs with 
allowances made for the various factors that affect fuel 
consumption is helpful in locating cases of excessive fuel 
consumption for the entire locomotive. Where the loco- 
motive consists of a single unit containing a single 
engine, this is also a good check on the performance 
of the engine. But where there are up to six engines 
in use, depending on the number of units in the loco- 
motive and the number of engines per unit, one engine 
could be at great variance with the remainder either 
with respect to carrying its share of the load or to its 
fuel consumption} or both. 

Either of these conditions would be difficult, if not 
impossible to detect unless the variation were an ex- 
treme one. In the case of a three-unit, six-engine loco- 
motive, the fuel consumption of one engine could be 
18 per cent high, but the effect on the total fuel con- 
sumption of the entire locomotive would only be 
3 per cent, an amount too small to be noticed normally 
because of the many variable factors involved which 
introduce a margin of error of this amount or more. 
An even more difficult case to detect is where an 
engine of two or more is handling either more or less 
than its share of the load. As the excess or deficiency 
would be compensated for by the remaining engine or 
engines, the slight change in the overall fuel consump- 
tion that might result from the difference in efficiency 
compared to all engines dividing the load equally 
would be virtually impossible to detect from the 
changed consumption of fuel. Either excessive fuel 
consumption of one engine or unequal division of load 
between several engines could be detected easily only 
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by measuring the fuel input to each of the several 
Diesel engines that comprise the total locomotive. 
The close adjustment of load between engines that 
could be maintained by metering the fuel to each indi- 
vidual engine would lessen alternate overloading and 
underloading of the Diesel engines, thereby spreading 
the work and the wear evenly among the several power 
units. While progressive maintenance may be flexible 
enough to handle different amounts of wear on different 
engines, toleration of varying wear between the engines 
does not seem to be good practice. Measuring and 
recording the amount of fuel consumed by each engine 
could help to predict injection system and other 
troubles earlier than they would otherwise be found. 
The metering of fuel to the individual engine can 
aid in keeping fuel costs and maintenance costs to a 
minimum by reducing the unbalance of work done by 
each engine. The careful study of, and experience 
with, a record of individual-engine fuel consumption 


can lead to possible uses of such a record as a careful . 


guide in predicting and locating engine troubles. The 
ever-increasing cost of correcting these troubles, as 
well as the continuing rise in the price of Diesel fuel 
oil, make the time ripe for utilizing to the fullest the 
advantage of easy measurement that liquid fuels possess. 


-Minded 
Shop Supervisors 


Looking into the new year, one of the most important 
resolutions which railway mechanical supervisors can 
make is, by example and precept, to promote safer 
operation in their respective departments, and this 
statement applies with equal force whether the indi- 
vidual departments are in locomotive shops, car shops, 
enginehouses, rip tracks or coach yards. In fact, 
the mere naming of these various subdivisions of 
mechanical maintenance shops brings to mind special 
hazards, more or less peculiar to each, which must be 
guarded against if desired safety in operation is 
to result. 

As strongly emphasized in papers and discussion 
at the annual meeting of the Locomotive Maintenance 
Officers’ Association at Chicago last Fall, higher rail- 
road management, supervisors and workmen all share 
in the responsibility for safety, but it is the supervisor 
who must meet the demands not only for production 
and economy but for safety, to the fullest extent pos- 
sible. In the last analysis, he is generally the man 
with most all-around experience who knows how work 
should be done in the interests of efficiency and safety, 
which are so often synonymous. 

Obviously, one of the first requirements is for each 
supervisor to think and act safely, himself, otherwise 
his instruction -will fall flat and be relatively ineffec- 
tive. It is important that he make sure workmen 
are provided with proper tools and equipment at all 
times and especially that he maintain his own and 
the men’s interest in safety by whatever means are 


Safety 
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found most productive of the desired results. This 
definitely means something more than putting up a 
few posters or signs or passing out safety rule books 
to be read. 

One of the reports mentioned stresses the fact that, 
whereas written instructions are effective with some 
workmen, others need to be told; some must be 
shown and still others learn only by doing. Probably 
a combination of these efforts is required in the 


average shop where men of all kinds are employed. | 


It has been well said that simply telling men to be 
careful is not enough, for there is a vast difference 


between merely telling and teaching, which goes much | 
further and includes every method of instructing, | 


encouraging and, in the last analysis, requiring them 
to work safely. 
Still another suggestion, often advanced and fol- 


lowed in a good many shops, is to analyze individual | 


accidents and, to the fullest extent practicable, dis- 
cover and publicize the causes and necessary remedial 
action. In all of this work, best results will be secured 
if it is done with the primary object, not of allocating 
blame for past mistakes of any individual, but oi 
instructing everyone in means of avoiding such acci- 
dents in the future. 

Supervisors have the definite responsibility of analy- 
ing new jobs or operations and making sure, in ad- 
vance, that no unusual hazards are being introduced. 
They have a real job instructing new men and appren- 
tices in safe methods of procedure. They need to 
keep a watchful eye on young men who may be cocky 
and careless and older employees, so many of whom 
are now on the payroll and may not be as alert and 
sure of hand and foot as formerly. All in all, the 
railway mechanical supervisor needs to be quite a 
paragon, as indicated in the following quotation. 
credited to Stunco, Taylor-Forge Club, Chicago: 


What Is a Supervisor? 

If he is pleasant, he is too familiar. 

If he is sober-faced, he is a sourpuss. 

If he is young, he doesn’t know anything. 

If he is old, he is an old stiff. 

If he belongs to a lodge, the members expect favors. 

If he goes to church, he is a hypocrite. 

If he doesn’t, he is a heathen. 

If he drinks, he is an old souse. 

If he doesn’t, he is a tightwad. 

If he talks to everybody, he’s a gossip. 

If he doesn’t, he is stuck up. 

If he insists that the rules of the shop be kept. 
he is too particular. 

If he doesn’t, he is too careless. 

If he looks around, he’s snooping. 

If he doesn’t, he’s unobservant. 

If he tries to settle all complaints, he has to have 
the wisdom of Solomon. 

If he worries about them, he'll soon be crazy. 

Are there any good supervisors? 

Yes, plenty of them and they’re not all in cemeteries. 
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With the 


Car Foremen and Inspectors 


Broken 
Air-Brake Pipes 
By An Air-Brake Mechanic 


One of the outstanding problems in freight-car main- 
tenance right now is broken air pipes. Most of the 
trouble is caused by the way the brake equipment has 
been installed. There is no standard manner for the 
installation of the brake and almost everyone has applied 
the brake where it would be the easiest and least trouble. 
The brake cylinder will often be found on the same old 
bracket that held the old cylinder. That would be 
all right if the old bracket were renewed or reinforced 
to stand the extra strain without shifting every time 
the brakes are applied. 

The AB brake equipment is much heavier than the 
former equipment and requires heavier brackets to with- 
stand the vibration that is present when the car is in 
motion at high speed. If we examine some of the 
brackets that support the valve brackets, reservoirs, and 
brake cylinder, we find that they are too weak to stand 
the vibration and many of the brackets are already 
broken. Many have been welded in place and the 
welds are broken loose. Often the valve bracket is loose 
on the support or the reservoir bolts are loose, allow- 
ing the reservoir and bracket to bounce around, break- 
ing. the pipes. 

hese are the main reasons we have so many broken 
pipes. We will continue to have them until the weak 
brackets are replaced by heavy ones made strong enough 
to withstand the vibration. 

Another cause of broken pipes at the flange union is 
the application of the pipes to the brackets and reservoirs 
so that they are under strain. All pipes should be set 
to the brackets and reservoirs by heating the pipe in 
one or two bends where the strain is most likely to be. 
Then the cap screws should be tightened evenly and 
firmly. This relieves the strain in the pipe. 

For a more efficient, smoother operating brake with 
less wear we should reduce the cleaning period from 
three years to two years. Then the lubricant would not 
be entirely worn out or dried up from exposure to 
moisture, particularly in the brake-cylinder packing cups 
and the piston-rod assembly. The latter is exposed to 
so much moisture that the lubricant soon disappears 
and the metal rings start wearing and cutting the 
piston rod. 

The feed grooves in the AB valve also collect gum 
which hardens and partly stops up the feed grooves 
causing the brake to charge very slowly. This is con- 
fusing in the train yard especially where there is no 
yard air available to make the initial charge of a 
brake pipe. 

Often times the inspector will get in too big a hurry 
to test the air before the reservoirs are charged, resulting 
in a lot of brakes not applying and a poor air test. 
It would be a good idea to install double-pointer air 
gauges on all cabooses equipped with AB brakes. Have 
one pointer connected to the brake pipe and the other 
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connected to the auxiliary or emergency reservoir. This 
gauge would show the inspector and the trainmen when 
the reservoirs were sufficiently charged to set the brakes 
effectively. One railroad has installed a few such gauges 
on cabooses and they are proving very satisfactory. 


Men and Cars* 
By F. E. Cheshire} 


The car design and construction engineers have steadily 
improved materials, —for example the greater dependable 
service life of the wheel, the vastly improved air brake, 
the improvement in design and in material quality of the 
truck side, ańd its great superiority over the wooden 
frame and later the arch-bar trucks of former years, the 
greatly improved car roof, the reduction of lost service 
time by the development of car ends of substantial design, 
and the vast improvement in the material in couplers. 

In the evolution of car development, the protection of 
the men who handle the cars in operation has been ade- 
quately considered. It was this which produced the de- 
tails of the safety-appliance requirements. In orderly- 
fashion the ultimate in such protection has been in- 
corporated into the basic design of all cars. It is just as 
necessary, in fact we recognize an overriding requisite, 
that all conceivable devices for the protection of men who 
work with cars be incorporated into the structure. I 
say without reservation that the designers have done 
that. 

(Continued on page 22) 


* From an address before the Chicago Car Foreman’s Association, Dec. 8, 


1947, 
t Vice-president (operation) Chicago, Indianapolis & Louisville. 
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A modified feed which delivers a small stream of naphtha about 6 in. 
below brushes used in washing cars prior to painting at the Pullman- 


Standard car shop, Bessemer, Ala.—This was developed from an em- 
ployee suggestion. 
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C. & N. W. Rebuilds 
500 Hopper Cars 


The Chicago & North Western rebuilt 500 70-ton hopper 
cars at its Winona, Minn., shops in 1947 and plans to 
carry out a similar program with 500 more cars this year. 
Cars of the first group, Series 60,000 to 60,499, are 
A. A. R. design with four hoppers, built of riveted cop- 
per-bearing steel in 1927. After 20 years of service, the 
steel side sheets, slope sheets and hoppers were corroded 
so as to require complete replacement and, in the urgent 


Above: Stripping is carried on at the 
of three cars a day with oxyacetylene 
ting torches by one cutter and one 

on each side of the car—Left: After 
ping, the underframe is freed of scale z 
rust with an air hammer and wire brush 
a coat of car cement is then sprayed 


need for cars of this type, it was decided to insti 
heavy car-rebuilding program at Winona shops 


` ample track space was available for necessary stri 


and assembly operations, as well as storage and han 
of the large quantity of new steel and car parts req 


The rebuilt cars are of the same nominal capacity, 


Below left: A hole is cut in the bolster web to permit the aj 
cation of the AB brake cylinder, and the valve and reservoir 
a part of the piping are applied—Right: The cross-ridge is 
stalled—Welding is done only on the cross-ridge and bolster 


iove left: Hoppers are placed with a special two-wheel hand 
ick—Right: Slope sheets and side panels are applied—The 
ain hookup holds the slope sheet at the correct angle—Cars 
è jacked up 8 in. and blocked on trucks to facilitate under- 
ath riveting. Riveting from the ground is completed in the 
xt position—Next are intermediate and high-level platforms 
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Above left: The stock for rebuilding is arranged in orderly piles alongside the 
assembly line—Below center: The high-level riveting platform—Above right: 
The cars being checked out by the car foreman ready to be weighed—For the fit- 
ting and application of hopper doors and renewal of draft gears and couplers the 
cars are jacked up on horses—The trucks are then thoroughly overhauled (left) 


ji DNOP Doors wus) 
4 CLEANED CLOSE) 
AND LOCKED pero) 


After the cars are replaced on their trucks 
they are moved to three stub tracks at the 
west end of the yard where they are placed 
for painting and stenciling—Both of these 
operations are performed by the spray method 


have somewhat increased cubic capacity owing to the use 
of panel side sheets. The only parts of the old car bodies 
saved, aside from underframes, were the top end sheets, 
and end stakes and side end rails which were relatively 
free from corrosion. All new panel sides and hopper 
doors were prefabricated and furnished by the Standard 
Railway Equipment Company. AB brakes were installed. 
New draft gears were applied, and new couplers, as 
needed. A. S. F. Dallman trucks with one-wear steel 
wheels were repaired and replaced under original cars. 

The only changes in physical facilities required at 
Winona for carrying on the new program work were the 
construction of low and high-level riveting platforms at 
necessary points along the two 1,400-ft. assembly tracks 
and the installation of overhead tubular steel runways 
with longitudinal and cross-travel carriages to support 
114-ton hoists used in applying the new steel parts. This 
light crane equipment was particularly helpful at three 
positions where the cross travel permitted moving slope 
sheets, side sheets and cross-ridges from assembly posi- 
tions across the roadway to the car and then longitudi- 
nally as required for application to the car. At one point 
on each assembly line, an overhead platform with suit- 
able guard rails was also constructed to support a port- 
able rivet heater and equipment for delivering hot rivets 
to the riveting gang at work inside the car. 

Other special equipment used included a self-propelled 
Burro crane with 60-ft. boom for loading scrap, a boom- 
equipped Krane Kar for various off-track lifting opera- 
tions and the usual tractor and trailer equipment for 
moving materials of all kinds. Upwards of 25 portable 
rivet-heaters were supplied and used at various points 
as required along the assembly lines, approximately 3,000 
rivets being driven per car. 

As soon as the work of rebuilding these hopper cars 
at Winona was thoroughly organized, a production of 
three cars a day was secured with a total force of 172 
men, there being 30 cars in process of construction on 
the assembly lines and 3 cars on the stripping tracks at 
all times, exclusive of cars on painting tracks at the west 
end of the yard. 

It was found necessary to supplement the air supply at 
Winona shops with two booster pumps to take care of 
the large amount of riveting work which amounted to 
about 3,000 rivets driven per car or 9,000 rivets a day. 


Men and Cars 
(Continued from page 19) 


And here I reach a point of critical observation. Hav- 
ing lived and worked with carmen, as one of them, for 
so many years, I feel not only qualified to criticize but 
obliged to do so by reason of the privilege of added per- 
spective. The men who maintain them have not kept 
pace with the improvement in design. 

Entirely too much time is taken up in making too many 
inspections of cars. One good inspection is enough to 
find out what, if anything is wrong with a car, and it is 
not practically necessary to repeat the process every few 
miles whether or not it is interchanged. The shipper is 
interested in the earliest possible delivery of his freight 
and is entitled to that kind of performance. Too many 
inspections consume time ynnecessarily. It is immaterial 
whether the inspection is made on the ABC railroad or 
the XYZ railway. The actual physical condition of the 
car is the thing and not the individual who inspects it. 
Years ago there were several gauges on the various lines 
and trucks had to be changed or the load transferred at 
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junctions. Consistently progressing, the gauges wey 
standardized ; yet some lines still elected to transfer ship 
ments to keep their equipment on line. Today equ 
ment is freely interchanged but we still retard the mow 
ment of traffic by inspection patterned to the individu 
line. All carmen can make such inspection as is neces 
sary to provide a condition of’ equipment that will a 
sure a safe and successful trip to destination barring th 
rare development of a defect en route. If you can a 
rive at that premise then the first step has been taken į 
expediting traffic movement. 

Then, with an adequate inspection made, such impait 
ment of serviceability as is shown should be prompti 
and thoroughly corrected—not just to move the car ol 
line, but preferably to restore complete serviceability. | 
this is not practicable in some few cases, then sufficiet 
repairs should be made to carry the unit to final destin 
ation. Car Inspector, Joe Doakes, of the ABC railroa 
should be qualified to inspect cars for movement over th 
XYZ as well as over his employing road. And Jo 
Doakes’ inspection in Saint Paul should be adequate t 
move the car to New York, barring the rare developmet 
of a defect enroute. Then before the car is reloaded ti 
necessary inspection should be made. We have no licens 
to interfere with the continuous movement of the cu: 
tomer’s shipment. Quite the contrary, we have an obli 
gation to expedite that movement by every means avai 
able to the industry as such—to assure expeditious an 
dependable transportation. 

What is here advocated is not new. Individual rai 
roads have done much in the direction of minimizing 11 
terference with continuous traffic movement. The fu 
ther effort required is to extend such commendable pra 
tice and include socalled “interchange inspection” in th 
whole, rather than as an accepted impediment each tim 
a car moves from one railroad to another. Analyze bot 
the necessity and actual benefits of such frequent inspe 
tions as are made today—on individual railroads, and i 
interchange between railroads. Standardize and min 
mize inspection. No one is better qualified to do tt 
requisite “soul searching” than you—the men who pe 
form and supervise inspection. Modernize these pra 
tices to take full advantage of the improvement in t! 
design and materials in cars. : 
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Looking east through the erecting shop of the new Northern Pa 
car shop at Brainerd, Minn. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


flue and Taube 


Removal and Application* 


[Ps our railroad we find that removing the beads on a 
ack flue sheet that is not to be renewed can be ac- 
omplished in less time by performing this operation with 
n air hammer and chisel. When the back flue sheet is to 
ye renewed the beads are washed off with an acetylene 
‘utting torch, using a No. 13 cutting tip, in about half the 
ime it takes to remove them with an air hammer and 
thisel. All 53@-in. and 514-in. flues in the front flue 
heet are cut with an acetylene torch using a No. 2 or No. 
3 tip, depending on the thickness of the scale. All 2-in. to 
l-in. tubes and flues in the front flue sheet are cut by 
ising a gear box that is mounted on a bar and attached to 
he tront end ring and driven with an air motor to which 
s attached a sliding extension bar, knuckle joints and a 
ube cutter. An acetylene torch is used to cut the arch 
ubes about 114-in. from the flue sheet and door sheet 
fter which the nipples are split and removed. 


After the flues and tubes have been cleaned, the sur- 
aces are examined for weight, pitting and indentation, 
ind those found suitable for further service are taken to 
he cut-off machine to have the rough ends removed, the 
nds being cut square. It is our practice to safe-end flues 
ind tubes at the breboe end only. The flues and tubes are 
then polished on the exterior for a distance of about 8-in. 
on the end to be safe ended, so as to have a good contact 
n the welding-machine dies. New material is used for 
afe ends, these being cut about 2-in. longer than neces- 
ary. The new safe end is cut on a bevel on the end that 
s to be welded and is polished on the exterior for good 
ontact and burred on the inside. 

The flues and tubes then have the safe ends welded on 
vith a Budd electric welding machine. During this oper- 
tion, it is important that the dies and rolls are in perfect 
uinement so as to have a comparatively smooth surface 
ree from laminations, cracks, blisters, pits, bends, buckles 
ind any evidence of unequal contraction in cooling or 
njury in manipulation. 
wen safe ended they are then tested with air and a soap 
nd water solution for leaks in the welds. Next, they are 
ut to the number of required lengths for the particular 
wiler to which they are to be applied and the ends are 
innealed. It is very important that they are not over- 
veated or burned. The swedge must be uniform and free 
rom die marks. It is important that the heat scale be 
‘emoved, and that each flue and tube fit the hole snugly, 
lowing the proper projection for beading, because 
oose fitting and burned flues and tubes mean longitudinal 
‘racks and broken beads that may not show up on the 
est but appear soon after the locomotive is placed in 
i€rvice. 


When flues have a combined 24-in. safe end and 26-in. 
if old material, consideration should be given to their use 


* An abstract of part of a committee report presented at the annual 
y tbe Master Boiler Makers’ Association on September 18, 1947, 
it Chicago. 
+ Stationary boller inspector, New York Central. 
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After the flues and tubes have | 


By S. F. Wentzi 


Removing beads with acety- 
lene torch — Safe ending 
tubes and flues—Arch-tube 


application and maintenance 


for smaller power, or their use for welding to bring the 
flue to proper length with a safe end. 

One important subject that should not be overlooked 
is the drilling and reaming of holes in the flue sheets. The 
sheet should be placed on the drill press in a level position, 
and the holes drilled 1⁄4-in. smaller than the required size, 
then reamed to the finished size and the sharp edges 
rounded off on both sides of the holes. 

After the flue sheet has been applied and riveted or 
welded as the case might be, copper ferrules are then 
applied on all classes of heavy power. 

In 1941 we applied a set of flues and tubes without 
copper ferrules to two heavy duty freight locomotives 
without combustion chamber that had flue sheets contain- 
ing six 214-in. tubes and 247 3%-in. flues each. After 
approximately 3,000 miles we started to experience 
trouble with leaky flues from longitudinal cracks, some 
developing as many as 15 cracks in one flue, these being 
renewed along with those where the cracks extended into 
the prosser recess. 

The final result was that one locomotive made 15,000 
miles and the other 17,000 miles. At this low mileage 
it was necessary to renew them and this installation was 
made by using copper ferrules. On this particular class 
of power we get 85,000 miles on flues and tubes with fer- 
rules with little maintenance before they go in the shop 
for Class 3 repairs. 

We do not use copper ferrules on switching power and 
the performance is satisfactory. The flue sheets should 
be checked for straightness, prior to applying any flues or 
tubes, and strong backs applied if necessary. The strong 
backs should not be removed until sufficient flues and 
tubes have been tightened in the front and back sheets. 
Usually two vertical and horizontal rows each side of the 
center line will hold the sheets straight. The location of 
strong backs, however, generally varies with each indi- 
vidual sheet. The remaining flues and tubes can then be 
applied and set. 

After the final test the boiler is filled with lukewarn 
water and the flues and tubes welded with shielded, coated 
electrodes %-in. in diameter, starting at the top of flue 
or tube and stopping at the bottom center, continuing in 
this manner until necessary to change position. Then 
the scale is removed from welds and welding of flues and 
tubes completed from the original starting point. Rows 
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of flues and tubes may be welded horizontally or vertically 
at the convenience of the workman doing the welding. 

We are trying out a Superior three-way flue roller to 
set 314-in. flues in the back flue sheet that appears to have 
considerable merit. However, we have not used it long 
enough to make a comparison between the methods used 
in setting flues. 

All arch-tube holes are built up with electric welds on 
locomotives going through the shop, regardless of whether 
the flue, inside throat or door sheet is renewed. Arch 
tubes are heated and bent to conform to a template ac- 
cording to the particular class of locomotive to which they 
are to be applied. After the length has been taken, al- 
lowing not less than 3-in. nor more than 4-in. for flaring 
the ends are cut off on a power saw, both ends are an- 
nealed and the heat scale is removed from the bearing 
surfaces. The arch tubes are then placed in the proper 
holes and held in place with a template of correct spacing 
for the brick arch and rolled with a seven-roller flaring ex- 
pander. They are then turbined to remove the mill scale. 

All new arch tubes are stamped on the underside with 
-in. figures about 9-in. from the door-sheet end ab- 
breviating the shop or engine house and date applied. 


Drop Pits for 
Diesel-Engine Maintenance 
A recently completed Diesel-engine repair shop on the 


Union Pacific at Omaha, Neb., has exceptional facilities 
for engine overhaul. The shop which is 66 ft. long and 


General view of the shop showing the two overhead ante Tho glass- 
enclosed cabinet in the foreground is used for storing overhauled 
pistons, rods, and bearings 


The engines are brought into the shop on dollies and placed on the pits 
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An engine undergoing assembly—The man in the pit is standing o 
one of the side platforms 


One of the pits showing the driving motor and driving mechanis 
and one of the side platforms 


33 ft. wide, is isolated from the noise and dirt of th 
adjoining erecting shop. It has three sides made largel 
of glass brick, providing daylight working condition 
Artificial light is supplied by eighteen 300-watt Hok 
phane lighting units recessed into the ceiling. The shc 
is served by two one-ton, floor-operated overhead crane 
one electric and the other manually operated. 

The feature of the shop is two drop pits used to pos 
tion engines. Each pit is 18 ft. long, 8 ft. wide, 9 i 
deep, and has a shop-built, motor-operated hoist. Foi 
hoist screws, one at each corner, are used to raise ar 
lower the bed on which the engine is placed. Gears ar 
shafts are arranged so that a single electric motor wi 


Railway Mechanical Engin 
JANUARY, 19 


The end cover plates are stored in racks in the pit ends when longer 
engines are being overhauled 


operate all elevating screws together. This facility for 
raising and lowering the engine eliminates the platforms 
otherwise required se work on the upper parts of the 
engines. It makes climbing unnecessary, reduces fatigue, 
and provides safer and more efficient working conditions. 

The hoist motors are rated 10 hp. This is sufficient 
power if the motor has high starting torque. One of the 
motors which was available did not have this character- 
istic, but this shortcoming was circumvented by inter- 
posing a fluid drive (not a torque converter) between 
the motor and the load. 

Plates, each 12 in. wide, cover the end of the pit when 
smaller engines are being overhauled. When larger en- 
gines are on the pit, one or more of the cover plates are 

moved and stored in vertical racks built into each pit 
d. A shelf, or platform, one each side of each pit pro- 
‘es a second or low level for applying lower connect- 
ing rod bearings as piston assemblies are positioned from 
the upper or floor level. 


Questions and Answers 
On Locomotive Practice 
$ By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
bertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Lubricator Drives 
Q.—When applying a mechanical lubricator to a locomotive, 


where is the most desirable location so that the driving mecha- 
nism will give a constant drive to the lubricator?—R. E. J. 


_A—There are no definite rules governing the applica- 
tion of a mechanical lubricator, as the different types of 
lubricators and the different conditions found on the 
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various types of locomotives govern its application. The 
lubricator manufacturers recommend that the lubricator 
be supported on a bracket, secured to a part of the loco- 
motive where vibration is at a minimum. 

The position most often selected is the back of the 
steam chest on engines equipped with piston valves, a 
cast-steel bracket being designed to take the studs 
securing the back steam chest head. This location has 
proven satisfactory in that, in addition to reducin 
vibration, it also keeps to a minimum the length of the oil 
lines to the cylinders and steam chest. The operating 
mechanism can be driven by the link, combination lever, 
the valve stem or other moving parts, of the locomotive. 
When the motion of the part used to actuate the 
lubricator ratchet lever is variable, the stroke of the 
ratchet lever used in calculating the oil consumption 
should be that corresponding to the stroke of the part 
used with the engine operating at an average cut-off. In 
order to obtain a constant drive, the connection for the 
ratchet arm should be made to a part having a fixed 
motion. A point on the combination lever eight inches 
below the valve stem guide gives a practically uniform 
stroke to the ratchet arm on the lubricator. Extending 
the top of the combination lever and attaching the 
ratchet lever to it by means of a connecting rod is 
another means of obtaining a constant drive. This 
arrangement also keeps the lengths of the operating 
rigging to a minimum where the lubricator is attached to 
the back. of the steam chest. 


Whistle Requirements 


Q.—Is it permissable to operate a steam locomotive using an 
air-operated horn in place of a steam whistle?—A.K.L. 

A.—The I.C.C., in Rule 121 for steam locomotives, 
states: Whistle:—Each locomotive must be provided 
with a suitable steam whistle, so arranged that it may 
be conveniently operated by the engineer. 

Many roads using steam and Diesel locomotives have 
added air-operated horns on their steam locomotives in 
order to have a uniform sound as a warning of the ap- 
proaching locomotive. These horns are in addition to 
the steam whistle on the locomotive. 


Steam Lap 

Q.—What is the difference between inside and outside lap of the 
valve of a locomotive cylinder? Is one the steam lap and the other 
the exhaust lap, or does the term apply to the position of the 
valve ?—M.E.D. 

A.—On an engine equipped with a slide valve having 
outside admission the steam lap, the amount by which 
the steam edge of a valve when in its central position 
overlaps the edge of the steam port, is often called outside 
lap. In the case of a piston valve arranged for inside 
admission, the inside edge of the steam port is the ad- 
mission edge and therefore the steam lap is the inside 
lap of the valve. To avoid confusion, it is preferable, re- 
gardless of the type of valve, to use the term steam lap 
instead of outside or inside lap as the case may be. 


Press-Fit Allowance 
For Cylinder Bushings 

Q.—What allowance should be made in machining cast-iron 
cylinder bushings for a press fit? When step boring cylinders for 
cylinder bushings what depth of step should be provided? 

A.—The A.A.R. Manual of Standard and Recom- 
mended Practice states that the bushings are to be of 
close-grained gray iron finished with the outside diameter 
0.00025 in. per inch of diameter larger than the bore of 
the cylinder. The bushings are to be pressed into posi- 
tion with the cylinders cold. Step-bore cylinders are to 
be provided with a %-in. step. Many railroads, how- 
ever, are using a 149-in. step. 
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Fixtures Are Important 
In Machining Operations* 


The actual machining time on many operations per- 
formed on locomotive parts in the average railroad shop 
represents, in many cases, but a small proportion of 
the total floor-to-floor time. The difference between 
actual machining time and floor-to-floor time is con- 
sumed in moving parts to and from the machine and 
in setting up the parts on the machine preparatory te 
actual metal cutting operations. Included in this article 
are several examples of fixtures of various types that 
have been developed to simplify the job of setting up 
parts on a machine and, as a consequence, reduce this 
important element of the total floor-to-floor time. 
Fig. 1 shows a fixture for holding locomotive bronze 
frame shoes on a table of a three-spindle milling machine. 
This fixture is made in two pieces and, as may be seen 
from the illustration, is adjustable for various lengths 
of shoes. The shoe is secured with a single clamp on 
the end of the fixture and by the use of this fixture the 
setup time is reduced to approximately two minutes 
out of a total floor-to-floor time of about five minutes. 
The cutters used on this job are the solid body type 
with brazed-on tips having a rake angle of five degrees 
positive axial and radial. The diameters of these 12-tooth 
* Ex from data included in a report submitted by the Committee 


on Shop Tools to the Locomotive Maintenance Officers’ Association. Other 
jobs embodied in this report were published in October, 1947, page 580. 
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Fig. 1—The fixture for holding locomotive frame shoes is made in 

„two pieces and is adjustable for various length shoes—The shoe is 

secured with one clamp at the end of the fixture—Setup time is 
approximately two minutes 


cutters are 10 in. and cutter speed 300 r.p.m. with a feed 
of 30 in. per min. Approximately 200 shoes and wedges 
are finished with each grinding of the cutters. This job 
was formerly done on a planer and even with carbide 
tools the floor-to-floor time was almost an hour. 


Fig. 2 (left) — Machining a 

valve gear frame complete, 

including boring and facing 

the link trunnion holes, with 

one set-up on a rotary in- 
dexing table 


Fig. 3 (below left)—A steel 

frame shoe for a roller-bear- 

ing locomotive being milled 

for phosphorus bronze in- 

serts on a vertical milling 
machine 


Fig. 2 shows a frame for a locomotive valve gear. 
Here again the part to be machined is setup in a fixture’ 
on a rotary table of a horizontal boring, drilling and 
milling machine. This fixture makes it possible to do 
all of the machining operations required on this geat | 
frame with one setup and has made it possible to reduce 
floor-to-floor time on this operation from about 24 hours 
to 12 hours. Formerly this job was done on a planet 
and the slotter required individual setups on each 
machine. 

Fig. 3 shows a simple adjustable holding fixture for 
machining the steel frame shoe for a roller bearing 
housing on a vertical milling machine. On this job 
high-speed cutters are used for milling the phosphorus 
bronze inserts in the shoe with a feed of three inches 
per minute and a quarter inch cut. Thirty-five of these 
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pieces are machined for each grinding of the cutter and 
by transferring this job to the machine and using the 
fixture the floor-to-floor time was reduced from four 
hours to one. The job was formerly done on a planer. 
Fig. 4 shows a somewhat similar job wherein an 
adjustable fixture of the receiver type is used for hold- 
ing a steel boiler expansion pad on the table of a hori- 
zontal boring, drilling and milling machine. In this 


Fig. 4—A high-speed slotting cutter machining a steel boiler expansion 
pad on a boring and milling machine 


case high-speed slotting cutters, having a diameter of 
10 in., take a cut a half-inch deep with a feed of one 
inch per minute and the floor-to-floor time on this job 
has been reduced from 10 hours to four hours, 


Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


COMBINED AUXILIARY, EMERGENCY AND DISPLACE- 
MENT RESERVOIR (Continued ) 


592—Q.—What does the Rotair Valve consist of? 
A.—A pipe bracket 2, rotary valve seat 7, rotary valve 15, 
case 19 and operating key 16. 

593—Q.—What is the function of the Rotair Valve in 
Freight position? A.—In this position the rotair valve 
provides for operation of the controlled emergency fea- 
ture in emergency application (control locomotive brake 
cylinder pressure build-up) and the automatic service 
split reduction feature during a safety control application 
(service split reduction of brake pipe pressure). 

594—Q.—How does the Rotair Valve function in 
Passenger position? A.—In this position the rotair valve 
provides for a non-controlled locomotive brake cylinder 
pressure build-up in emergency application, and full 
service brake pipe reduction from a safety control applica- 
tion. 

595—Q.—How does the Rotair Valve function in Lap 
position? A.—In this position the rotair valve cuts out 
the controlled emergency feature, automatic split reduction 
feature, and independent application and release. 


D-24—ContTrROL VALVE 
596—Q.—What does the D-24 Control Valve consist 
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of? A.—Service portion, emergency portion, independent 
application and release portion. Controlled emergency 
portion and dead engine portion. 

597—Q.—How does the Service Portion function? 
A.—To control the application and release of brakes in 
accordance with automatic brake valve handle manipu- 
lation or from a safety control application. 

598—Q.—What is the function of the Emergency Por- 
tion? A.—It controls the emergency brake application to 
provide high emergency application pressure and power 
cut-off. It also provides improved emergency transmis- 
sion and accelerated release after emergency applications. 

99-—Q.—How does the independent application and 
Release Portion function? A.—To provide independent 
locomotive brake application and release as controlled 
by the independent brake valve, quick local independent 
release of the locomotive brake and interlocked auto- 
matic and independent brake operation. 

600—Q.—Where is the controlled Emergency Portion 
controlled from? A.—The K-2 rotair valve. 

601—Q.—How does it function on a short freight or 
passenger train? A.—It provides for a fast non-controlled 
build-up of brake cylinder pressure on short freight or 
passenger trains. 

602—Q.—How does it operate on long freight trains? 
A.—It provides for a controlled brake cylinder build-up 
on long freight trains. 

603—Q.—What does the Dead Engine Cock provide 
for? A Charging of the main reservoirs on a loco- 
motive hauled dead in a train. 

604—Q.—What does the Pipe Bracket Portion con- 
tain? A.—Quick action chamber, removable strainer, 
three choke plugs and two drilled chokes in the service 
portion face, and one choke plug and one drilled choke in 
the emergency portion face. 

605—Q.—Name these choke plugs. A.—Service choke 
plug 3, emergency choke plug 4, emergency reservoir 
choke plug 5, exhaust choke plug 8, graduated release 
choke R, protection choke Y and dead engine choke Z. 

606—Q.—What is the purpose of the Service Choke 
Plug 3? A.—It controls the rate of displacement reser- 
voir build-up when a service broke application is made. 

607—Q.—What does the Emergency Choke Plug 4 
control? A.—It controls the rate of displacement reser- 
voir build-up from the emergency reservoir when an 
emergency broke application is made. 

608—Q.—What is the duty of the Emergency Reser- 
voir Choke Plug 5? A.—To control the flow of emer- 
gency reservoir air to the auxiliary reservoir in direct 
release position of the graduated release cap during 
release. 

609—Q.—What does the Exhaust Choke Plug 8 con- 
trol? A.—The rate of exhaust from the displacement 
reservoir when releasing the brake. 

610—Q.—What is the purpose of the Graduated Re- 
lease Choke R? A.—To control the rate of air flow from 
the emergency to the auxiliary during initial release, and 
thus provide the graduated release and quick recharge 
features. 

611—Q.—What is the duty of Protection Choke Y? 
A.—It protects against loss of the emergency reservoir air 
in case the pipe to the control switch is open. 

612—Q.—How does the Dead Engine Choke Z func- 
tion? A.—It permits charging of the main reservoir on 
a “dead” locomotive without causing a reduction in 
brake pipe pressure which might apply the brakes. 

613—Q.—What provision is made to prevent the three 
suspension bolt holes in the pipe bracket from accumu- 
lating water and freezing? A.—The two front holes are 
cut away in the middle and the rear hole is protected 
by a sealing ring. Fig. 15. 
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Portable Shape- 
Cutting Machine 


The accompanying illustration shows a portable shape- 
cutting machine with a special attachment which is used 
for cutting locomotive flue sheets to the correct bevel 
and height of flange for welding to the fire box. By the 
use of this portable machine the time on this operation 
is reduced to about 30 minutes, a mechanic and helper 
being used on the job. After the cutting operation is 
completed the scale is removed with a hand-grinder 
which requires approximately 15 minutes additional 


Portable shape cutting machine with special attachment for cutting 
flue sheets to the correct bevel and flange height for welding to 
the firebox 


time. Before this portable machine was developed the 
flue sheet had to be laid out and cut off with a hand 
torch, then the bevel was made on the sheet with a 
pneumatic chipping hammer and finished up with a hand- 
grinder. The old method required six and three-quarter 
hours to complete the job—a mechanic and helper being 
used on the work. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the botler shop 
are invited to submit their problems for solution.) 


Radius of 
Boiler Shell Patch 


Q.—When applying patches to the shell of a locomotive boiler, 
should the inside radius of the patch be made slightly less than the 
radius of the shell to insure a tight fit when the patch is riveted 
to the shell?—F.T.G. 

A.—In applying patches to the shell of a locomotive 
boiler, the same practice should be followed as is used 
for butt straps, domes, dome liners, etc. The radius of 
the patch should be properly formed, have true radii and 
be set up metal-to-metal to the shell course, with the 
maximum opening at any point not exceeding .005 in., 


96 (28) 


nor extending over one-half of the pitch between rivets. 
There is to be no springing of the patch in place nor 
drawing sheets together to correct inaccurate dimensions 
other than tightening the connection for riveting after the 
sheets have been fitted metal-to-metal within the tolerance 
mentioned. 


Determining 
Water Hardness 


Q.—What is considered as hard water? How is the hardness of 
water determined ?—F.E.M. 

A.—Hardness in water is the most widely known 
evidence of the presence of scale-forming matter in the 
water. It is that quality in water, the variation of which 
makes it more difficult to obtain a lather or suds from 
soap in one water than in another. Hardness is ordi- 
narily classed as either temporary or permanent. Tem- 
porarily hard waters are those containing carbonates of 
lime and magnesium which may be precipitated by boil- 
ing at 212 deg. F. and which, if they contain no other 
scale-forming ingredients, become “soft” under such 
treatment. Permanently hard waters are those contain- 
ing mainly calcium sulphate, which is only precipitated 
at the high temperatures found in the boiler itself, 300 
deg. F. or more. The scale of hardness is an arbitrary 
one, based on the number of grains of solids per gallon. 
Waters may be classed on such bases as follows: soft 
water; 1-10 gr. per gal., moderately hard water ; 10-20 
gr. per gal., very hard water; above 25 gr. per gal. 

Hardness in water is tested with soap, using 100 cubic 
centimeters of the treated water for the test. One cubic 
centimeter of the soap solution corresponds to one degree 
of hardness. The soap solution is added a very little at 
a time and the whole violently shaken. Enough of the 
soap solution is added to make a permanent lather or 
foam,—that is, the soap bubbles must not disappear after 
the shaking is stopped. 


Applying Tender 
Tank Swash Plates 


Q.—We are applying new swash plates to our tender tanks 
by welding the sheets to the original Tee-iron frames, and would 
like to know the equivalent amount of weld that would be required 
to compensate for the number of rivets used in the original 
construction.—F. E. H. 

A.—As the question did not state the method of weld- 
ing the swash plates to the Tee-irons, it is assumed that 
intermittent fillet welds along the edge of the plate and 
the edge of the Tee iron were used. In calculating the 


Table I—Length of Fillet Weld to Replace Rivets 
Length of welds, in. 


Rivet Rivet for fillet size, in. 
size, dia. sheat "I 
in. value* ~ 


x 2 
= í i 4 
1 1% 1 a 1 4 
5301 2 2 1 1 
7216 3 26 2% 1 
1 9425 4 3 3 2 
*Based on working strength of 12,00 1b. per sq. in. 


strength of fillet welds, a unit stress of 13,600 Ib. per sq. 
in. is usually employed for tension, shear and compres- 
sion since in practically every fillet weld shear is present. 
The safe allowable loads for fillet welds in shear is 1200 
Ib. per lineal inch for each 1% in. of size of fillet weld, 
e.g. 1200 lb. for %-in. weld, 1800 lb. for %¢-in. weld, 
etc. The length of the weld may be computed using this 
value, or the accompanying table used. One-quarter 
inch is added to the calculated length of the fillet for 
starting and stopping the arc. The crater in the welds 
should be filled. 
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ELECTRICAL SECTION 


Color and Light for the Shop 


Licur and color have been combined so effectively in 
the Huntington, W. Va., shops of the Chesapeake & 
Ohio that production has increased, rejections due to 
inaccuracy have dropped, and absenteeism has decreased 
markedly. Functional colors on walls, ceilings, and floors, 
as well as on machinery and equipment, supplemented by 
adequate lighting properly planned for each seeing task 
have improved employee morale and made it possible 
for each worker to do a better job. 

These color and lighting aids have been utilized 
throughout the entire shops. Metal being worked on 
stands out in three-dimensional contrast. Hazards, such 
as low beams, edges of platforms and pits, crane hooks, 
and lift trucks are painted yellow for high visibility. 
Switch boxes are red. Lighting where close machine 
work is done has been raised to 40 foot-candles. Coach 
repair shops have horizontal-plane illumination of 40 
foot-candles and vertical lighting of 15 foot-candles on 
Mr. Miller is er engineer, Appalachian Electric Power Company, 


Huntingten, W. Va., and Mr. Fish is lighting engineer, Westinghouse 
Electric Corporation, Huntington, W. Va. 


By Dorman M. Miller and R. S. Fish* 


The Chesapeake & Ohio has greatly 
improved working conditions in its 
Huntington, W. Va., shops by use 
of mercury, incandescent and fluo- 
rescent lighting units in combi- 
nation with functional color for 
machines, side walls and ceilings 


the far sides of the cars and even inside the coaches 
through the windows. 

Effects such as these are achieved only through care- 
ful coordination of lighting and color. While certain 
colors can be combined to give good contrast, pleasing 
and stimulating to the eye, their light-reflection qualities 


Fig. 1—400-watt mercury and 1,000-watt incandescent luminaires are mounted alternately in this high-bay area—Functional color painting 
and proper illumination have improved production efficiency markedly 
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may be low. Colors and tints can be chosen to provide 
good contrast, improve employee morale, and at the 
same time recover light that otherwise would be wasted. 
Light reflection factors of various colors are generally 
considered to be as shown in Table I. 
Table I—Light Reflection Values of Paint Colors 


Per cent of 


Color light reflection 
White ohn saya stieancanasssemeiGeuTaes tem E ob e 89 
Light yellow 78 
IVORY: E A 78 
Light cream .. eoa TE 

72 
66 
62 
62 
61 
57 
55 
Aluminum 42 
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Fig. 2a— Typical gallery 

lighting before the new sys- 

tem of light and color were 
introduced 


The colors chosen for the Huntington railway shop 
are a sunstone yellow and sea-foam green for the walls 
with a wainscoting completely around the rooms of a 
deeper, soft vista green. The ceilings are white. Ma- 
chinery is a bright, focal green with yellow ahd beige 
trim; work benches and tables are green and yellow. 
Motors and electrical switches are painted focal red. 
The general effect is to let the eye take in various colors 
instead of absorbing just one. This relieves fatigue. 

Operating parts of machinery are painted a color that 
moves in contrast to stationary parts. This focal color— 
a bright yellow—instantly draws the attention and 
focuses it where it should be. Stationary parts that had 
been painted gray provided a contrast to the yellow, but 
had a depressing effect on workers. After much experi- 


Fig. 2b—Another gallery 
showing the effect of paint- 
ing and of replacing the 
older style lighting fixtures 
with fluorescent units to 
produce ‘over 40 foot-can- 
dles on the working plane 
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Fig. 3—Rows of double- 
lamp fluorescent luminaires 
mounted at right angles to 
the tracks provide excellent 
illumination for coach re- 
pairing even inside the 
coaches themselves 


mentation, a color called vista green was produced which 
soothed and relaxed the eye without any after effects. 
The brilliant red color of the electrical conduits and 
switchboxes acts like a constant warning—an important 
safety factor. 

Color has a tremendous influence on the general illu- 
mination in the shops. Walls that had been painted gray 
previously were reflecting only about 55 per cent of the 
light. Now that the walls are painted with yellow, 78 
per cent of the light is reflected with reflection factors 
of 62 per cent for the pale green walls, and 89 per cent 
for the white ceilings. Although white has the highest 
reflection, it should not be used on the walls. If a worker 
looks up from metal work on a gray machine and rests 
his eyes on a white wall, his eyes and nerves are shocked 
by the extreme contrast. 

Lighting equipment in the high-bay area shown in 
Fig. 1 was changed to take advantage of the excellent 
characteristics of mercury-light sources where lumi- 
naires must be mounted high above the working area. 
White mercury 400-watt units are installed alternately 
with 1,000-watt incandescent units equipped with alumi- 
num reflectors. The blue-white color of the mercury 
light sources is supplemented by the warmer colors of 
the incandescents to give true color perception of the 
machines and materials. Reflectors are equipped with 
impact-resisting glass covers to prevent dirt from ac- 
cumulating on the reflecting surfaces. 

Gallery lighting has been increased from less than 5 
foot-candles to over 40 foot-candles. Previous illumi- 
nation was spotty as shown in Fig. 2a. Continuous 
double rows of 100-watt, 5-ft. fluorescent lamps in 
closed-end steel reflectors now produce glareless, shadow- 
less illumination for the type of machine work shown 
in Fig. 20; 

Windows on the west end of the building are painted 
over to prevent glare from the afternoon sun. The inside 
surface of these windows is painted a soft, vista green. 

The coach repair shons have been similarlv improved 
as shown in Fig. 3. Here rows of two 100-watt flu- 
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orescent luminaires are mounted perpendicular to the 

railway tracks to produce good vertical illumination of 

15 foot-candles on the sides of the coaches. 
Vapor-proof industrial concentrators similar to flood- 

lights are used in the spray booth shown in Fig. 4. 
The overall effect of adequate lighting and functional 

color painting is to bring a sense of order to an other- 

(Continued on page 38) 


Fig. 4—Special lighting is required in the spray booth where coaches 
are painted—vapor-proof industrial concentrators similar to floodlights 
are used to give high level of illumination 


` 
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Tight Traction Motor Coils 


Fig. 1—Armature being bound by the re-reeling method—View shows 

second step with continuous wire wound over temporary sticks and 

sheave—the sheave will later be picked up by a tension device as 
- shown in Fig. 2 


@ x: of the problems in assuring long life of transporta- 
tion motors and generators, which are subjected to 
severe vibration such as occurs in transportation applica- 
tions, is to make sure that the armature coils are held 
down firmly in the slots. 

Otherwise, due to the continuous pounding which 
these motors receive, the coils may move in the slots 
and eventually pulverize the insulation to such an extent 
that a severe short circuit may take place, usually re- 
sulting in a major repair job. 

To assure the coils being held firmly in position, they 
are made so that they fit the slot portion of the armature 
punching as tightly as possible without injuring the 
insulation when the coils are inserted in the slot. 

After the coils are installed in the slots, the armature 
is brought to a temperature in an oven, which makes 
the insulation somewhat more flexible. A temporary 
binding band is applied with a bar of steel in each slot, 
so as to bring the pressure, due to the tension in the 
wire, down on the bar. This tension amounts to about 
500 1b. for a 0.072 in. diameter wire, so that when many 
turns of wire are wound around the armature, a rela- 
tively high total pressure is applied to each bar. 

It is obvious (Fig. 1) that at the start the slot sticks 
resting on the armature coil will not be pressed down 
as far as they will be when the winding progresses further 
along the armature. 

If this wire is run back and forth several times with 
tension maintained in the wire, each time the wire is re- 
reeled, the armature bar will be pressed more firmly 
down toward the bottom so as to completely fill the 
cross section of the slot. Then when the slot wedges 
are driven into position with considerable pressure on 
the top of the coil, the hazard of loose coils and bands 
is eliminated. 

In some railroad shops, this is accomplished by means 
of a lever and pulley system as shown in Fig. 2. With 
the lever held in an approximately level position by 
adjustment with the chain hoist, a uniform tension is 
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A method of binding armatures 
which insures tight coils and 
bands which will not work loose 


maintained in the wire, and as the wire is re-reeled by 
reversal of the binding lathe driving motor, the bars 
are compressed radially. 

Such a method is fairly satisfactory if only a few 
armatures are involved, and where extreme caution may 
be taken in case of wire breakage. However, such a 
scheme is too slow and too hazardous for a relatively 
large production schedule. 

sing this basic idea, the Erie Apparatus Works 
Laboratory developed this scheme further. It has now 
been successfully applied to the production line manu- 
facture of transportation motors. 

The general scheme of such a lathe is shown in Fig. 3. 
The armature is mounted in the lathe in the conventional 
manner with facilities for rotating it in either direction 
at the desired speed. The temporary binding wire is 
removed from reel “A,” threaded through friction block 
“B,” tension device “X,” and over the pulleys, C, C' 


Fig. 2—A type of tensioning device used in some railroad shops for ap- 

plying armature bands—View shows continuous wire being re-reeled 

to tighten coils—Constant tension is applied by the sheave, lever and 
weight and slack is taken up by the chain hoist 
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and C” under the armature, and around pulleys D, 
D’ and D”, and fastened to the armature at “E.” 

The tension is applied to the wire by means of the 
friction block “B” and tension device “X” at the desired 
value. This value is indicated on the meter shown in 
Fig. 4, which is operated from the electric gauge 
mounted in the spring ring shown on the same photo- 
graph. The spring ring is mounted at point “Y,” so 
that at all times it measures twice the tension applied 
to the wire. 
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Fig. 3—Schematic diagram showing arrangement of binding wire, 
pulleys, tension devices and armature drive 


The armature is rotated in a clockwise direction, and 
a “stick” is placed over each armature bar. The wire 
is then wound around the armature until the opposite 
end E’ is reached. Fig. 5 shows all sticks in position. 
A brake on the driving motor is set, and clamp “F” 


Fig. 6—Binding lathe with 
re-reeling attachment—View 
shows temporary binding wire 
threaded over pulleys and 
armature ready for re-reel- 
ing operation—All pulleys 
are mounted on the lathe 
carriage which is moved 
laterally as wire is re-reeled 
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Fig. 4—Tension ring and electric gauge for tension measuring device 


(Fig. 3) is applied, so as to retain the tension in the 
wire. The wire is then cut at point “G,” guided around 


Fig. 5—Temporary binding wire wound over armature “sticks” to 
apply pressure to armature coils to force them down into the slots 
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pulleys K and K’ and fastened to the armature at 
point “H.” 

Air pressure is then applied to the air cylinder, “O” 
(Fig. 3), causing pulleys C1 and C2, mounted at the 
end of piston, to rise. As the equipment is designed, 
1 in. vertical movement of the pulleys C! and C? means 
a 4 in. take up in the binding wire. The tension is again 
indicated by the meter operated by the electric gauge 
calibrated in pounds tension. A pressure regulator is 
installed in the air supply to the cylinder, so that the 
tension can be adjusted to the correct value. 

Clamp “F” is then removed and the armature rotated 
counter-clockwise until end “E” of the wire is reached. 
This re-reeling of the wire is continued until there is 
no more upward movement of the air cylinder piston, 
which indicates that the armature bars are firmly seated 
at the bottom of the slot. From 4 to 7 passes are re- 
quired to accomplish this, and 12 to 15 ft. of wire may 
be taken from the armature. 

A binding lathe with such features is shown in Figs. 
6, 7, and 8. The lathe is driven by an adjustable-speed 
d. c. motor with 3:1 speed range by field control, with 
reversing control with heavy duty starting resistor, 
job and forward, run and forward, stop push button, 
and dynamic-braking features. The motor is also pro- 
vided with a disk-type, spring-set brake of sufficient 
torque to hold the armature from turning due to the 
tension in the wire. 

A total speed range of about 80 ft. per min. during 
the re-reeling operation is provided. In addition to the 
3:1 speed by field control, a gear change of 3:1 is 
built into the head of the lathe so that this wire speed 
range can be secured. All controls are within easy reach 
of the operator, thus permitting maximum speed of 
operation. 

Several such lathes, covering an armature range of 
12 to 60-in. diameter, are being installed at Erie, Pa., 
plant of the General Electric Company. 
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Fig. 7—The binding lathe 

in operation showing the 

mounting of the lathe car- 
riage 


One of the Great Northern’s 360-ton, 5,000-hp. single-cab electric 

locomotives on the railroad’s 73-mile electrified Cascade section be- 

tween Wenatchee and Skykomish, Wash—The locomotive has a 

B-D + D-B wheel arrangement with motors on all axles, and will 

deliver a full 5,000 hp. at the rail at speeds down to 15.75 m.p.h.— 

There are two locomotives of this type built by the General Elec— 
tric Company placed in service in 1947 
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Regular Routine 


T uentasces are a necessary nuisance at a roundhouse, 
eternally used, often abused, and likely to break down at 
the most inopportune time. The turntable at the S. P. & 
W. roundhouse at Plainville was no exception to the rule, 
except perhaps more so than usual. Jim Evans was about 
ready to look over new styles in straight jackets when a 
new turntable was installed a little over two years ago and 
turntable troubles ended for a time. He called Ned 
Sparks, the electrician, into the roundhouse office and 
said to him, “Sparks, we had lots of trouble with the old 
turntable and I figure a lot of it was due to lack of proper 
maintenance.” 

“That’s right,” Sparks agreed. 

“Well,” Evans continued, “I want you to see that the 
new one is not neglected. I want you to set a certain 
day of the week to service the turntable and don’t let any- 
thing keep you from doing it.” 

“Okay,” Sparks replied. “It’s a good idea. I figure 
Wednesday would be as good a day as any. It’s usually 
our lightest day, especially during the fruit and vegetable 
seasons on the West Coast. It takes about seventy-two 
hours for the stuff to reach here and they don’t usually 
ship on Sunday.” ` 

“Al right,” Evans nodded, “we’ll figure on that then. 
Every Wednesday afternoon at one o’clock we'll arrange 
for you to get the turntable for an hour. I'll instruct 
the first trick hostler and I’ll have a notice posted in the 
turntable cab to that effect.” 

The arrangement worked nicely for several months. 
The hostler sometimes grumbled and there was an occa- 
sional argument with machinists that wanted spotting 
done, but the foreman backed up the order and the turn- 
table was serviced regularly every week. Contactors 
were dressed or replaced as needed, connections checked, 
brushes and slip rings examined, etc. For almost a year, 
there wasn’t a single locomotive delay caused by turn- 
table trouble. 


Tuen, in the rush of other work, apparently more im- 
portant at the time, and because the turntable didn’t give 
any trouble, service became less regular, First, a week 
was missed, then two weeks, until after about eighteen 
months turntable maintenance was like a woman’s fortieth 
birthday—something that seldom occurs. Despite lack 
of attention, the turntable continued to operate. 

One day Sparks was walking past the turntable on his 
way to the roundhouse office when he noticed that the 
tumtable seemed sluggish. Sparks stopped and watched 
until the table was lined for the outbound lead, then he 
started towards the cab. John Harris, the roundhouse 
clerk, came to the door and yelled to Sparks, “Hey, the 
foreman wants to see you.” 

“I was watching the turn@able,” Sparks explained to 
the foreman. “It seemed sort of sluggish and made a 
noise like something dragging.” 

“Good idea,” Evans said. “Looking the turntable over, 
I mean. Soon as you have a little time you had better 
go over it thoroughly. Right now the division engineer 
is hollering his head off about some kind of electrical 
trouble at Sand Springs.” 

“What kind of trouble?’ Sparks asked. “They haven’t 
got anything there except a passenger station. They use 
an oil engine on the water pump.” 

“Well, I don’t know what the trouble is. The divi- 
sion engineer is in a fizz about something. He’s sending 
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a water service truck to take you. Should be here any 
minute.” 

“Okay,” Sparks said and left the office. He paused a 
moment when he passed the turntable and started to walk 
over and examine the electrical equipment when he heard 
an automobile horn. 

Sam Wells, a water service mechanic’s helper, was 
waiting in a light truck. Sparks gathered up some tools 
and was ready to go. 

“What’s the trouble at Sand Springs?” Sparks asked 
when Wells had headed the truck out on the highway. 

“Don’t know exactly,” Wells told him. “Something 
wrong with the wiring in the agent’s house, I think. Did 
you bring a lunch?” 

“No,” Sparks replied. 
time is it?” 

“Eleven-ten,” Wells replied. “Takes about an hour 
to drive to Sand Springs and no place to eat when we 
get there, except a general store that might have canned 
beans without pork and maybe some bologna.” 

Wells prediction regarding both the time for the drive 
and the lunch was fairly accurate. They reached Sand 
Springs and ate bologna, beans and bread for lunch, then 
went to the station. The office was closed. There was 
a sign on the door—“Out to Lunch.” 

“Guess I had better go to the house and find out what 
the trouble is,” Sparks said. 

Ed Clark, the agent, came to the door when Sparks 
knocked. “Come in,” Clark said. “TIl be with you in a 
moment. Have a seat and wait here where it’s warm.” 
The agent went back to finish his lunch. 

In about five minutes Clark returned. “All set,” he 
said. “I’m ready if you are.” He opened the door and 
was on his way before Sparks had time to say anything. 
The agent walked rapidly towards the station with Sparks 


trying to keep up. 


66N ow, what can I do for you?” Clark asked when he 
reached the station and entered the office. 

“I’m Ned Sparks,” Sparks told him, “electrician from 
Plainville.” 

“Well, why didn’t you tell me at the house?” Clark 
said. “The trouble is over there, a short or something. 
The refrigerator won’t run and the lights get dim. I'll 
go back with you.” 

“Wait until I get my tool box,” Sparks said. 


“Never thought of it. What 


Tue agent’s wife was frankly very unhappy about the 
refrigerator not running. “We only get milk three times 
a week,” she said, “and it sours and we can’t keep fresh 
meat or anything.” 

“When did you first notice the trouble?” Sparks asked.. 

“Oh, we have only been here in the house about a 
week. My husband is new on the job. The refrigerator 
hasn’t run since we moved in.” 

“TIl look at it,” Sparks said. 

When the refrigerator was plugged in and the switch 
turned on, the motor made an effort to start but wouldn’t 
come up to speed. A lamp in the kitchen that was turned 
on dimmed until the filament was a reddish glow. 

“Ts it the wiring?” Mrs. Clark asked. 
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“Could be,” Sparks told her, “or it could be the refrig- 
erator stuck.” 

“The refrigerator was running nicely before we moved 
it here,” the lady said. “It’s nearly new,” she added. 

“Yes, it’s a nice refrigerator,” Sparks commented, 
“and I hope there’s nothing wrong with it. It’s pretty 
difficult to do much with these sealed units. Wish I had 
a voltmeter,” he added. 

After trying unsuccessfully several times to get the 
refrigerator to start, Sparks asked if there was an open- 


causing the trouble because the refrigerator still refused 
to start. 

Sparks examined all the connections at the entrance 
switch and fuse box. They were all good, but just to 
make certain he cleaned and tightened them all. 

“Find anything?” the lady asked anxiously. 

“Don’t think so,” the electrician replied. 

Evidently he hadn’t. The refrigerator still was on 
strike. 

“Well,” Sparks said, “it’s either a stuck motor in the 


4 f / 
Y, 
Yj 
“Ys 
40 
J 


b FLRS 


“You mean you've found the trouble?” 


ing into the attic. Neither the agent nor his wife knew 
of an opening, but one was found in the back bedroom 
closet. The electrician borrowed a flashlight and 
climbed up. 

The wiring was apparently in fair condition consider- 
ing its age. It was a knob and tube job with few tubes. 
The wires were in most instances knobbed on top of the 
ceiling joists. Sparks removed tape from a couple of 
joints. They were tight but had not been soldered. 

“Find the trouble?” Mrs. Clark asked when Sparks 
climbed down from the attic. 

“No, nothing definite,” Sparks told her. “Could be a 
loose connection, none of the joints are soldered.” 

Sparks untaped all of the joints, soldered and retaped 
them, but didn’t find any that appeared to be loose or 
had been heating. Evidently a poor connection wasn’t 
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refrigerator or trouble in the line between the transformer 
and the house. Right now it looks like the refrigerator. 
Wish I had a wattmeter, Ry could soon tell where the 
trouble is.’ 

“What are you going to “G03 2” Mrs. Clark asked. “We 
just must get our refrigerator going.’ 

“TIl look the line over and see if I can see anything 
from the ground. That’s a Rural Electrification Admin- 
istration line and those boys are pretty cranky about any- 
one else climbing their poles.” 

If there was anything wrong with the line, pie 
couldn’t see it from the ground. It was typical R. E. A 
construction, using a common ground wire for both high 
and low voltage lines and grounded transformer case. 

Sparks went to the passenger station and called the 
R. E. A. office at Middleton, about 25 miles away. He 
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asked them to have a service man check the line and con- 
nections at the transformer. 

“Well, what are you going to do now?” the agent 
asked. 

“If the trouble is not in the line, it’s in the refrigerator. 
I'm pretty certain of that,” Sparks replied. “The R. E. A. 
service man is going to check the line tomorrow. At 
least the lady in the office said he would and if he doesn’t 
find any trouble, I’ll come back and bring a voltmeter. 
Could be the refrigerator compressor is stuck.” 

“Anything you can do if it is stuck?” Clark wanted 
to know. 

“Sometimes a capacitor in the starting line will start 
a stuck motor,” Sparks told him. “I believe there is a 
capacitor in the electric shop at Plainville for a 14-horse 
motor. That’s about what the one is in your refrigerator. 


Sparks started to leave the station just as the phone 
rang. The electrician was opening the outside door 
when the agent called out, “The foreman says for you to 
get back to the roundhouse soon as possible. There’s 
something wrong with the turntable.” 

The electrician gathered up his tools in a hurry and 
they were on their way towards Plainville. 

Wells drove fairly fast and the trip was made in slight- 
ly less than an hour. The 5089 was on the turntable 
when Sparks reached the roundhouse. Is was past quit- 
ting time for the first shift men, but most of the second 
shift was on the job trying to push the locomotive around. 
The hostler helper was in the turntable cab operating the 
controller. 

Sparks jumped out of the truck and rushed over to the 
turntable. Obviously, only one of the motors was doing 
a halfway job of pulling with the other motor acting as 
a drag, but with about twenty men pushing the table was 
moving slowly. 

Sparks went into the pit to look at the motors. A light 
haze of smoke was coming out of the motor at the cab 
end and along with an odor of burning rubber. The elec- 
trician dropped flat on his stomach and crawled under 
the table to look at the other motor. “Hey!” Sparks 
yelled. “Stop it!” 

The hostler moved the controller handle to the “off” 
position and the table stopped. Evans, breathless from 
pushing and yelling, rushed around to where Sparks 
was. “Say, what’s the idea?’ he asked. “This engine 
is already late on the call. Weve got to get her out.” 

“Just a second,” Sparks replied. “Wait until I release 
the brake, then maybe you can turn it without burning 
the motor. If someone will get me a short bar, it will 
only take a minute.” 

A machinist helper rushed into the roundhouse and 
soon returned with a short bar. Sparks pried the mag- 
netic brake loose and placed a block of wood to hold it. 
“Now, see what it will do.” 

The one motor still wouldn’t quite start the table with- 
out help, but after it was started with the help of men 
pushing, the motor kept it going around. 

Sparks started to pull the switch but the foreman 
stopped him. “There are two more engines to get out 
and one to get in.” 

“Where do you want to go?” Sparks asked. 

ir the table for the . She’s in stall 14,” Evans 
sai 

Sparks moved the controller around. At No. 1 posi- 
tion, there was a slight hum, but the motors made no 
perceptible effort to turn until the controller was at the 
fifth notch. Then the motor on the cab end spun the 
drive wheel. By moving the controller handle back and 
forth, Sparks managed to get the table moving. 


Evaxs was standing in the cab door. “What do you 
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think is wrong?” he asked. 

“Acts like the resistors might be open, or could be a 
ve burned off. One motor doesn’t seem to be pulling 
at all.” . 

When the locomotives were turned, Sparks pulled the 
main switch and went under the table. The resistor for 
the motor at the cab end was open in two places. The 
other had at some time been so hot, it was practically 
falling apart. 

“Find anything?” Evans asked when Sparks crawled 
from the beneath the turntable. 

“Plenty! And ìf there’s not a new resistor unit in the 
storeroom, looks like the turntable will limp around on 
one motor for awhile. How long will it be before you 
need to turn another engine?” 

“About thirty minutes,” Evans told him. “Better not 
tie the table up yet.” 

“I was figuring on something to eat. I had a slice of 
bologna and half a can of beans at noon and nothing 
since. Iil make a temporary repair so one motor will 
work, and get a bit to eat.” 

Evans agreed and Sparks spliced the breaks in the 
resistor for the cab end motor, using some No. 8 bare 
copper wire. 

When the electrician returned, he went to the store- 
room and inquired about a set of resistors. There was 
none. “Tell the storekeeper to wire for one—no, make 
it two sets. We should have a spare. 

Sparks rushed to the roundhouse and found the turn- 
table very busy. A machinist was putting in a set of 
drawbars and needed the tank shoved up. Another was 
running over the valves of a locomotive and had to have 
the engine moved. Two locomotives to go in the house 
and one to get out. Sparks waited nearly two hours 
before he could resume work on the turntable. 

The main cause of the trouble was a loose wire to the 
magnetic brake on the motor opposite the cab. The brake 
had failed to release, thus overloading the motors, caus- 
ing the resistors to burn. A wire to one set of slip ring 
brushes had been so hot the solder melted out of the 
connection. . 

Evans had in the meantime gone home and Bob 
Parker, the night foreman, was on the job. The elec- 
trician spent about thirty minutes explaining to Parker 
what was wrong with the turntable, then by that time 
there was another engine to get out. 

It was almost midnight when Sparks finished patch- 
ing up the electrical equipment. One motor was working 
okay. The other helped when the controller handle was 
all the way around, causing the table to turn like a frog 
walking. 


N ExT morning after Sparks had finished doing jobs that 
were pushing, he went to the storeroom to see if the 
resistors had been ordered and received a tremendous 
surprise. “Sure, we’ve got them ordered, and they'll 
be shipped express today—just got a wire,” the store- 
keeper said. 

“What!” Sparks almost fell over. 

“Yeah, we’re on the job! the storekeeper admitted. 
“Besides, I understand the electrical engineer checked 
up not long ago and had the system store department 
put in a stock of repair parts for turntables.” 

That afternoon Sparks was in the electric shop re- 
pairing extension cords when the roundhouse clerk en- 
tered, evidently in a rush. “The division engineer wants 
to talk to you on the ’phone,” the clerk said. “Sounded 
like he was all out of humor.” 

Sparks hurried to the office and picked up the phone. 

“The men from the R. E. A. went to Sand Springs 
and took the meter out of the agent’s house,” the division 
engineer said. “Now they haven’t got any lights. The 
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agent is threatening to walk off the job if we don’t get 
the wiring fixed—but quick!” he added. 

“Why did they take the meter out?” Sparks asked. 

“That’s what I want you to find out. The water serv- 
ice truck is on the way to pick you up, and I want the 
lights fixed tonight.” 

“But—” Sparks started to reply, but a click in the 
receiver told him that the division engineer had hung up. 

“Tt was after three o’clock when the water service car 
reached Sand Springs. Sparks went to the station to 
talk to the agent. 

“The R. E. A. men said the polarizing is shorted or 
something,” the agent explained. “Anyway, they stuck 
a little light in each of the sockets and said something 
about the polarizing being wrong.” 

“If you'll call the R. E. A. office, Til talk to them,” 
Sparks suggested. 

After considerable argument, the R. E. A. supervisor 
agreed to send a service man to Sand Springs, but 
warned Sparks that if the trouble was in the house wir- 
ing, as the R. E. A. lineman had insisted, the railroad 
would have to pay for the call. 

“If there’s a short in the house wiring, I’ll pay for the 
call myself,” Sparks snapped. “It may be that some of 
the sockets are not correctly polarized, but that wouldn’t 
cause any trouble.” 


A Frer Sparks hung up the receiver, he began to wish 
he hadn’t said quite so much. He decided to do a little 
testing before the R. E. A. man got there. He went to 
the house, put wire jumpers across the meter clips, and 
tested the voltage with everything in the house turned 
off. The voltmeter showed 120 volts. Then when he 
started turning on lights, the voltage dropped until when 
lamps totaling 400 watts were turned on, the voltage 
dropped below 100. When the refrigerator was turned 
on, the voltage dropped below 70. 

“Do you have an electric iron?” he asked Mrs. Clark. 

“Yes, but I haven’t used it since we came here.” 

“Well, let me have it; I want to try something.” 

The electrician took the electric iron out to the meter 
box, removed the jumpers from the meter clips and con- 
nected the iron to the service line side. The voltage 
dropped to less than 65 and returned to 120 when the 
iron was disconnected. 

“Phew!” Sparks set the voltmeter down and rubbed 
his forehead. “Now, I’m satisfied.” 

“You mean you've found the trouble?” the water serv- 
ice man who was watching asked. 

“No, not exactly, but I know it’s not in the house 
wiring.” 

While Sparks was talking, the R. E. A. service truck 
turned the corner towards the house. Sparks grabbed 
the voltmeter, electric iron, and jumper wires and carried 
them in the house. When he returned, the truck had 
stopped and two men were getting out. One of them 
was carrying a portable test set that consisted of a set of 
radio batteries of 220 volts, a neon test light, and a volt- 
meter. 

“Well, did you clear up the short in the wiring?” one 
of the men asked. 

“There wasn’t any short to clear up,” Sparks said. 

“Oh, yes,” the R. E. A. man said, “and the polarity is 
wrong on half the sockets.” 

“We won't argue about that. TIl switch the wires on 
the sockets and buy you a drink if you show me that the 
wiring is shorted. You’ve got trouble either in the line 
or transformer.” 

“Oh, no! We’ve been over the line. It’s all okay.” 
The lineman was connecting his test set while he talked. 
“See this?” The voltmeter showed 120 volts on the line. 
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When the switch to the neon light was closed, it glowed 
a very dull red. “That’s not so bad,” the lineman ad- 
mitted, “but when the lights are turned on, the voltage 
drops, and when the refrigerator is turned on, the voltage 
goes way down.” 

“PI say it does,” Sparks agreed. “Now, if you'll just 
wait a couple of minutes, I’ll show you something.” 


Sparxs went into the house and returned a moment later 
carrying his voltmeter, and the electric iron. He con- 
nected the iron to the service line with the house service 
switch open. 

The R. E. A. service man looked, rubbed his eyes and 
looked again. “Well, that beats me!” he acknowledged. 
“Come on, Bill, let’s get our hooks on and start hiking 
poles,” he said to his companion. 

The lineman found the trouble on the transformer pole. 
When the transformer was installed, someone had used 
a clamp connector that was too large on the ground wire. 
In time, it had come loose and the wire had burned until 
there was for all practical purposes no connection at all 
causing what was actually a circuit of one wire, and the 
earth to the house from the nearest transformer that 
was properly connected to the ground wire. The next 
closest transformer was over a quarter of a mile away 
which was too far to carry any amount of current at 110 
volts, using the earth as one side of the line. 

hen the new connector was put on the line, the lights 
in the house were okay and the refrigerator started and 
ran nicely. 

“Now, if you'll show me which sockets are not polar- 
ized correctly, I’ll change them,” Sparks suggested. 

“Oh, that won’t make any difference,” the R. E. A. 
man replied. “But, I’ll show you and you can change 
them when you feel like it, and I’ll appreciate it if you 
don’t say too much about the bad connection at the 
transformer.” 

“I have forgotten all about it,” Sparks grinned. “The 
man that never made a mistake, never does anything.” 

Next day, the resistors arrived for the turntable motors. 
Sparks installed a new one for the motor on the end 
opposite the cab. When he had finished, Evans asked 
the electrician to come to the office. 

“You know,” Evans began, “most of the trouble we 
have had with the turntable has been because of lack of 
maintenance.” 

“That’s right,” Sparks agreed. 

“Well, starting now, I want you to service the turn- 
table regularly every week. I’ll arrange for you to get 
the table at one o’clock every Wednesday afternoon.” 

“Same old routine,” Sparks muttered under his breath. 

“What?” Evans asked. 

“I said it’s a good idea,” Sparks replied. 


Color and Light 
for the Shop 


(Continued from page 31) 


wise confused mass of overhead cranes, beams, and 
machines in a railway repair plant. The eye is rested 
by complementary colors while, at the same time, oper- 
ating portions of machines are brought sharply to atten- 
tion. Contrasts are drawn sharply between the material 
being worked upon and the machines. The results are 
lower fatigue, more accuracy, better employee morale, 
and higher production. Accident rates have decreased 
and absenteeism has dropped. 
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CONSULTING DEPARTMENT 


Increasing Motor Capacity 


We are expecting to install additional machines which 
may be driven from the existing line shaft. The present 
motor capacity will not be sufficient to carry the additional 
load. In order to save the expense of installing a new 
line shaft, we have thought of replacing the existing motor 
with a larger one on the same line shaft. What is recom- 
mended in this case? 


Individual Drive Is Indicated 


Unless there is some particular reason for driving addi- 
tional machines from the line shaft, it seems that individu- 
ally motorized machines would be more practical. Line 
shafts are usually used for one of two reasons, or both: 
to reduce installation costs, or, when electric power is 
not available and steam or internal combustion engines 
are used to provide power. In this instance electricity 
is obviously available, thus eliminating one of the reasons 
for belting to a line shaft. If installation of additional 
machines makes it necessary to purchase a larger motor, 
it is doubtful if the initial cost will be very much, if any, 
less than using individual motors. i 

The present tendency in most shops is to eliminate line 
shafts entirely in favor of individually motorized ma- 
chines. Maintenance usually costs less, mainly because 
of belt expense ; if a crane is used, belts and shafting are 
often in the way, and despite every precaution and well 
guarded belts, they are somewhat more dangerous than 
individually motorized machines. Another reason in 
favor of individual motors: when all machines are driven 
from one motor, in case of breakdown, all machines are 
out of service while repairs are being made. 

There are instances where two motors are used to 
drive a line shaft but this is more of an emergency make- 
shift than practical for a permanent installation. It is 
very dificult to distribute the load between two or more 
motors belted to a shaft so that each will carry its proper 
share of the lead. 

W. L. Cotton 


t Reasons for 
U Individual Drive 

Whether or not you can install a motor with more 
horsepower on your existing line shaft is a question 
that can only be answered by having complete informa- 
tion concerning the application and the mechanical de- 
sign of the equipment involved. Generally speaking, 
such a decision would depend upon the diameter of 
the shaft and the number and type of machines that 
would be running simultaneously from the power sup- 
plied by the shaft. 

However, you may be approaching the point where 
it would be feasible to consider individual motor drives 
for each machine rather than line-shaft operation. Some 
of the conditions warranting such a change would be: 

1—Where machines are isolated, requiring long lines 
of shafting to combine with other groups, so that the 
cost of the transmission more than offsets the extra 
expense of individual motors. 

2—Where the roof construction: will not safely sup- 
port heavier line shafting. ; 

‘Where many of the machines on the line shaft 
operate intermittently or at infrequent intervals. 

‘Where considerable overtime work involving only 
a few machines is carried on. 


prt tt Engineer 


Can you answer the following questions? a, should 
be addressed: Electrical Editor, Reilway Mechanical 
Engineer, 30 Church Street, New York 7. 


On dismantling a 20 hp., squirrel cage, three-phase 
induction motor for the annual overhaul, we dis- 
covered that several of the rotor bars and end rings 
were broken. The motor had been operating satts- 
factorily. What caused these breakages and how 
can we stop their recurrence in the future? 


5—Where length of shafting causes large trans- 
mission losses. 

6—Where interruptions due to breakdowns are costly. 
It would be advantageous to operate machines inde- 
pendently from this standpoint. 

7—Where arranging machines in line shaft drive does 
not allow a logical arrangement of machines for pro- 
duction purposes. 

8—Where more precise speed maintenance is required 
to produce more uniform work (such as grinding). 

In summary, we think that you will arrive at the best 
decision by consulting directly with representatives of 
one or more large electrical manufacturers. They will 
make a study of your application and advise you as to 
whether it will be feasible to add more horsepower to 
your line shaft or change over to individual motor drives. 

. H. LOTRIDGE 
otor Divisions 
General Electric Company 


Motors Must Have Same Slip 


Local conditions and what is available or may be con- 
veniently purchased will indicate the best solution in 
each case. 

It is possible to drive the additional load with the help 
of an additional motor connected by belt drive to the same 
line shaft. The most important factor in laying-out such 
a drive is to see that the operating characteristics of the 
two motors are the same, that is, each has the same per 
cent slip at the same per cent of full load. It is not 
necessary that the two motors be of the same horsepower 
rating. Motors of different makes, but of the same horse- 
power rating and full load speed, usually have different 
speed-torque characteristics. Even with two identical mo- 
tors of the same manufacture, it is always safer to check 
the distribution of load over the loading range. 

Inasmuch as a belt drive seems to be contemplated, it 
would be necessary to check the sizes of driving, and 
driven pulleys to give the same line shaft speed at a given 
loading. The tension of the belts should also be adjusted 
to secure approximately the same slippage on the two 
drives. In making the final readjustments of load dis- 
tribution in proportion to the motor ratings, the diameter 
of pulleys may be slightly varied to secure the proper 
share of loading of a motor for a given total load. In 
general, to cause a motor to take less load, either the 
diameter of the driving pulley must be decreased or the 
diameter of the driven pulley must be increased. Another 
method would be to increase the belt speed of the under- 
loaded motor. Where a slight enlargement of pulley di- 
ameter is required and a pulley in that size is not avail- 
able, a relatively permanent job may be done by gluing 
tough cloth or leather belting to the pulley face. 

It may, however, be possible to avoid this type of drive 
if individual drive for some of the existing machines or 
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the machines to be added presents better advantages 
which may outweigh the apparent economy of the two- 
motor drive. This method would again make one-motor 
operation of the line shaft possible. 

Then again, when the second motor does not lend it- 
self to satisfactory parallel drive, it may be advisable to 
cut the line shaft in two at a point corresponding to the 
relative ratings of the two motors and have each motor 
drive one section of the line shaft. 

R. G. CAZANJIAN 


Line Shaft 
Can Be Divided 


No positive recommendation is possible without first 
forming an opinion, which is precluded on account of lack 
of pertinent information. 

It is very likely that mere substitution ofmotors cannot 
be made as easily as may at first appear, because either 
the size of the motor must increase for the same r.p.m., or 
the speed of the motor must increase to obtain higher 
horsepower. 

If a motor with the same speed can be found, it will 
not fit on the old foundation, and will require wider belts 
for the main drive to transmit more power at near the 
same belt speed. - - 

If a motor with a higher speed is obtained, a larger 
pulley will be required on the line shaft to keep the line 
shaft r.p.m. to the speed already fixed by the require- 
ments of the present driven machinery, assuming that the 
belt speed is within the maximum speed allowed for belts. 
This is assuming more than can be expected, if there is 
a large increase in motor r.p.m. 

An intermediate drive shaft could be used, with a V-belt 
drive, or a reduction-gear on the motor, and a belt between 
the intermediate shaft and the line shaft. 

So it begins to appear that a new main drive may cost 
as much as a new line shaft, with few advantages gained 
and some disadvantages incurred, such as the old line shaft 
being too light for the increased load, its bearings too 
small to run cool, its hangers and the building structure 
supporting them being overloaded. 

However, there are some alternative methods, one of 
which may be chosen, depending on shop requirements. 

First, it is necessary to decide upon the ideal shop floor 
plan for maximum output at minimum cost, even if such 


* 


a plan requires relocation of most of the present ma- 
chinery. Then compromise for each machine, present and 
new, to determine if the changes indicated will pay 
through decreased costs, or increased production, which- 
ever is deemed most important. 

It is quite likely that the best location for several 
machines will take them away from the present line 
shaft, so that motorizing these machines will furnish the 
increased power requirements. 

Then it is necessary to decide if alternate use of some 
machines can be obtained by study of production require- 
ments, and then use care in planning the daily work. 
Most railroad shops are used for repairs only, with no 
need for all machines being in use at the same time, so a 
choice of the most urgent needs can always be made. 
Or some of the machines can be used on the day shift, 
while others ate used on the night shifts. 

To use shop terms, “favor the hot work, and use the 
dead work to keep the boys busy.” 

But probably the most practical plan is to divide the 
present line shaft into two sections, by disconnecting a 
present shaft coupling at a suitable location to favor the 
ideal shop plan. Then a second motor will furnish power 
for one section of shaft, while the present motor furnishes 
power to the other section of shaft, —without any changes 
at all, for that section. 

The shafts will need some lateral separation to avoid 
interference at the disconnected coupling, but that is 
easily obtained by readjustment of the shaft thrust collars. 
Leaving the coupling-halfs on the shaft will allow recon- 
necting the coupling in the event of a motor failure, so 
either motor will drive the entire line shaft, allowing a 
choice of urgently needed machines, while motor repairs 
are being made. Or if shop demands are seasonable, both 
motors can be used during rush seasons, with only one in 
use during dull seasons, resulting in a decided savings 
in power costs, due to reduced “standby demand.” 

If the second motor is exactly similar to the present 
motor, other advantages are obtained. If necessary, in 
case of failure, the motors can be transposed. Also only 
one set of spare parts is required, and interchange of 
parts is possible for making at least one motor always 
available. 

L. SKELLENGER, 
Tacoma, Wash. 


Passengers getting off a train 
at the Valparaiso station, coastal 
terminus of the electrified sec- 
tion of the Chilean State Rail- 
ways—This system has recently 
placed an order with Electrical 
Export Corporation for four ex- 
press passenger and eight 
switcher locomotives, as well as 
additional equipment for four 
substations and two switching 
stations—The line was electri- 
fied in 1924, the equipment 
being supplied by the Westing- 
house Electric Corporation 
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—§ NEW DEVICES 


One-Piece Brake Beam 


One-piece cast-steel brake beam for all 
freight-car trucks with unit-type brake- 
beam guide brackets has recently been de- 
veloped by the American Steel Foundries, 
410 North Michigan avenue, Chicago 11. 
The one-piece steel casting includes brake 
heads, fulcrum, and end supports as integral 


and meet the specifications prepared by the 
Electrical Section, Mechanical Division, 
A. A. R. 

All conductor to contact connections in 
both plugs and receptacles are soldered at 
the factory and then firmly embedded in 
molded rubber, making a waterproof as- 
sembly. Contacts and contact joints, being 
securely held in resilient rubber, effectively 


A. S. F. cast-steel unit brake beam . 


parts of the permanently rigid truss struc- 
ture. There is nothing to shake loose, and 
the alignment of levers and rods is pre- 
served. The control and maintenance of 
piston travel is furthered by the structural 
stiffness of this beam. 

This brake beam needs no bias fulcrum 
slot. The load-carrying beam members 
parallel the rail. Brake-lever force is de- 
livered in line with the plane of the truss. 
Standard levers can be used both on A. A. R. 
and long-spring-travel trucks. The end sup- 
ports and brake heads are set at an angle 
with the truss so that applied braking force 
is along a radial line from the center of 
the truck axle to prevent eccentric loading. 

The one-piece construction of this cast- 
steel unit brake beam permits more eff- 
cient metal distribution for greater strength 
with lighter weight. The beam weighs 115 
Ib, Static tests show a deflection of .055 
in. under a 20,000-Ib. load, and a set of 
001 in. at 32,000 Ib. Fatigue and service 
tests are said to have demonstrated its 
durability. 


Communication 

Cireuit Connector 

The Mines Equipment Company, Dept. 13, 
4215 Clayton avenue, St. Louis 10, Mo, is 
Producing plugs and receptacles for inter- 


Cr communication circuit connections. 
They are of molded Neoprene construction 


The plug and receptacle each have 14 contacts 
ind are mounted over the vestibule in the cars 
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withstand train vibration. The rubber jack- 
ets used are Neoprene which is highly resis- 
tant to abrasion, oil or grease and heat or 
cold. They will not harden or crack in 
sub-zero weather. 


Draft Gear For 
Diesel Locomotives 


A friction draft gear, recently developed 
and designated Class A-121 by W. H. 
Miner, Inc., Chicago, is designed for ef- 
fective service in cushioning longitudinal 
train shocks when used on Diesel locomo- 
tives, either freight or passenger-type. This 


Miner friction draft gear for Diesel locomotives 


gear is readily applicable to the special 
yoke and draft gear conditions which pre- 
vail on existing Diesel locomotive equip- 
ment. It is 2434 in. wide and has a yoke 
opening 12% in. high by 1634 in. long. The 
lug spacing is 1334 in. 

The A-121 draft gear provides ample 
permanent capacity and permits smooth 
action between the power unit and the train. 
‘The gear is furnished as a completely as- 
sembled unit (temporarily precompressed 
to a dimension less than the pocket length 
to permit easy installation in the yoke and 
draft-gear pocket). 


Great sturdiness of column and resist- 
ance to wear in the friction parts are said 
to be built into this draft gear as a re- 
sult of modern innovations in metallurgical 
practice. 


Mercury Lamp 
For Universal Burning 


An A-H5 mercury lamp of improved de- 
sign which may be used for all general 
lighting applications in which mercury 
lamps are particularly desirable, has been 
announced by the lamp department of the 
General Electric Company, Nela Park, 
Cleveland, Ohio. The lamp replaces both 
the former A-H5 and C-H5 lamps at no 
change in price. 

Like the former mercury lamps, the lamp 
is used .with a transformer. However, it 
may be used in all presently existing equip- 


The older type A-H5 lamp is shown at the 
left, the new one at the right 


ment as there is no change required in 
auxiliary or fixture dimensions. When 
used for black light applications, a filter, 
usually black glass, must be used. 

The A-H5 mercury lamp looks slightly 
different from the former A-H5 lamp be- 
cause of changes in the outer bulb struc- _ 
ture. The inner arc tube also has been 
redesigned to produce greater efficiency, 
longer life and to permit burning in any 
position. 

The lamp is rated at 250 watts and has 
a maximum outside length of 8 in. The 
larger outer envelope of special heat re- 
sistant glass contributes to a longer life 
than the lamps it replaces. 

Under the same burning conditions, the 
lamp has 2% times the life of the present 
A-H5 and 25 per cent more than the C-H5. 
It produces 45 lumens as contrasted to 40 
lumens-per-watt for the older lamps. It 
can be burned in any position with good 
life expectancy. It has a mechanically at- 
tached base, graphite coated. The coating 
is a distinct advantage, particularly for 
black light applications as it prevents 
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“freezing” in the sockets. A possible use 
of black light in railroad application is for 
outdoor signs. 


Stainless Steel 
Gas-Welding Flux 


A flux for the oxyacetylene welding of 
stainless steels and high-chromium-bearing 
alloys, designated as Airco Formula No. 
34, is made by the Air Reduction Sales 
Company, 60 East 42nd Street, New York 
17. The flux is compounded to dissolve the 
chromium oxides encountered in welding 
stainless steel and other high-chromium- 
bearing alloys. Application by painting the 
immediate and surrounding surfaces to be 
welded protects the molten metal from the 
air, thus preventing oxidation. 


Electric 
Contouring Device 


An electric contouring device to duplicate 
work accurately, automatically, and quickly, 
and which can be installed on any LeBlond 
Regal lathe in 10 minutes, is available from 
the R. K. LeBlond Machine Tool Co., 
Cincinnati 8, Ohio. The device can be 
plugged into the nearest light socket, and 
will perform accurately within .0015 in. 
to .002 in. the complete range of duplicating 
operations, such as straight facing and turn- 
ing, making tapers of any kind, shoulders, 
necking, concave and convex surfaces and 
spherical surfaces. The duplicator is adapt- 
able to duplicating work between centers or 
profile facing. 

With the duplicator slide which swivels 
on either side of the center line of the 
cross-slide, the tool may be fed either to- 
ward the headstock or the tailstock. Con- 
stant distance between the tool and the 
template is maintained because the template 
bar is a part of the tool slide and moves 
in and out with it. The diameter is thus 
controlled by the regular cross feed screw. 


Three electric push buttons for in, out, 
and automatic cycle simplify operation. 
Since the duplicator may be quickly in- 
stalled or removed, it does not interfere 
with the normal operation of the lathe. 
The slide on which the duplicator is 
mounted is interchangeable with the stand- 
ard Regal top slide; no machining, drilling, 
or fitting is required. 


Agitating 
Cleaning Machine 


The Magnus Aja-Dip cleaning machine 
augments the action of its cleaning fluid 
by mechanically raising and lowering the 
platform containing the dirty parts 60 times 


The Magnus Aja-Dip Cleaning Machine 


a minute through the solution with an 8-in,, 
vertical stroke. This imparts a shearing 
action to the cleaning which helps to cut 
the dirt. The vertical and fast motion of 
the work in the cleaning solution forces 
the cleaning fluid through interstices and 


Front of the LeBlond electric contouring device showing the template, template bar, stylus pointer, 
micrometer adjustment, bed bracket, push-button control and finished stock between centers B continues for a brief interval until the 
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_or cold cleaning solutions, and if heated, 


recessed portions of the work, bringing new 
active solution into contact with the dirt 
with each stroke. 

Cleaning with these machines is fully 
automatic, requiring labor only for loading 
and unloading. The operator is freed for 
other duties while the Aja-Dip does the 
cleaning. It may be used with either hot 


the heat may be supplied by steam, elec- 
tricity, oil, gas or kerosene. The outward 
appearance is streamline with a grouped 
control and instrument panel. The drive: 
mechanism is located entirely in the front 
of the machine for easier servicing. 
Aja-Dip cleaning machines are made in 
13 sizes and types ranging from the midget 
type handling a few pounds of work to 


the jumbo type handling 2,200 Ib. at a time | 
They are available from the Equipment 
Division, Department RME, Magnus Chem- | 
ical Company, Inc., Garwood, N. J. 


Sand Trap 


A sand trap featuring automatic cleanout 
of the sand delivery pipe, simplicity of op- 
eration and ease of maintenance has been 
developed by the Morris B. Brewster Com- 
pany, 8 South Michigan avenue, Chicago 3. 
The trap requires but one air line and 
contains no springs, relay valves or valves _ 
which require grinding of the seats. Op- 
eration is independent of variations in air 
pressure, full measure of sand being de- 
livered to all points with a locomotive air 
pressure anywhere between 90 and 140 Jb. 
per sq. in. 

Turning the valve in the cap begins the 
combined cleaning and sanding cycle. Air 
at full line pressure enters chamber A 
through the air line connection. Leading | 
from the chamber are two openings. One, 
which is quite small, leads vertically down- 
ward to the nozzle through which the air 
flows to move the sand. The other is | 
considerably larger, and, virtually the entire 
amount of air leaving chamber 4 flows 
through this port which runs horizontally _ 
around the sand entry pipe into chamber B. | 


This flow of air into and through chamber | 
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velocity forces the steel ball against the 
opening in the threaded discharge member. 
It is this cleanout air which flows from 
the time the cab valve is opened until the 
steel ball shuts off the exit that provides 
the automatic cleaning action. 

As the exit for air entering the large port 
is now closed, the air under pressure in 
chamber 4 flows down through the smaller 
vertical port through the opening in the 
throttle plug, C, and on into the nozzle. 
This air flowing through the nozzle moves 
the sand which has entered the trap through 
the large main opening from the top and 
is lying at an angle across the discharge 
side of the nozzle. 

The flow of sand in pounds per minute 
is set at the terminal and is beyond the 
control of the engineman. It can be varied 
from a minimum of % lb. per min. to a 
maximum of 6 to 10 lb. per min. The 
threaded nozzle has a slot for adjustment 
by a screw driver. Turning the nozzle 
further in reduces the flow of sand as there 
is less sand ahead of the flow of air. One 
complete turn varies the sand flow ap- 
proximately 1 lb. per min. The throttle 
plug C, is a separate piece from the nozzle. 
It is threaded for easy removal when ad- 
justment of the nozzle is desired and to 
permit it to be secured tightly against its 
seat to restrain the air to flow from chamber 
A to the nozzle through the small port 
in the plug. Adjustments to the flow of 
sand may be made without disconnecting 
the air line. 

The joint at the top of the main pipe 
where the sand enters the trap is vee- 
shaped for a moisture seal and to help pre- 
vent starting the coupling nut cross threaded. 
Ports within the trap through which sand 
flows are designed as far as possible to 


prevent abrasive wear. Sections are con- 
structed to permit some sand to remain in 
pockets so that the sand which is traveling 
at high velocity will rub on sand, rather 
than on the metal. The Brewster sand 
trap is manufactured with either a horizon- 
tal or an angle outlet, and with either a 
union or a bolted flange. 


Low Voltage Welder 


A new and smaller Flexarc industrial line 
of a.c. welders is being made by the West- 
inghouse Electric Corporation. A compact, 
streamline case, housing a reactor and trans- 


The welders are available in four ratings 


former having high permeability Hipersil 
steel cores, is a feature of the transformers. 
Their open-circuit voltage is 65, and the 
manufacturer states they have high arc 
stability in the lowest as well as the highest 
current ranges. The five output ratings 
are 200, 300, 400, 500, and a duplex 300/600 
amp. 

Built-in, low voltage control, it is said, 


The Brewster sand trap features automatic cleanout of the sand delivery pipe 
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assures high operating efficiency in the low 
current range, and built-in capacitors assure 
a high power factor. 

Natural ventilation and a movable core 
reactor operated by single ball crank cur- 
rent adjusting mechanism are used to guar- 
antee minimum maintenance and attention. 
To reduce overall size and maintain uni- 
formly high operating efficiency, fan cooling 
is employed in the 500 amp. ratings. 


Spray Booth Fans 


Booster fans, for use in paint spray booths 
and where there is excessive heat or fumes, 
are now being made in five sizes by the 
Chelsea Fan & Blower Co., 1200 Grove 
street, Irvington, N. J. Construction is 
rugged and operation is quiet for units 
handling large volumes of air. Fan shafts 
and motors are ball-bearing mounted, and 
the fans are designed for either vertical or 
horizontal operation. Blades are made of 
non-ferrous metal. 

All ratings are certified by the Propeller 
Fan Manufacturers Association. The five 


The fans are belt-driven with the motors out- 
side the air stream 


types range in capacity from 2,000 to 9,500 
cu. ft. per min. with propeller diameters 
from 16 to 30 in. The motors used are 


%4, % and ¥% hp. 


Quick-Disconnect 
Coupling 


A quick-disconnect coupling developed for 
use on Freon refrigeration units is being 
marketed by the Paxton-Mitchell Company, 
Dept. Q-4, Twenty-seventh and Martha 
streets, Omaha 5, Neb. Originally designed 
to provide a rapid means of changing air- 
conditioning units on railroad passenger 
cars, the product is also applicable to other 
types of service, such as air, gas and hy- 
draulic systems. 

The coupling is fabricated from extruded 
brass bar stock to eliminate porosity which 
might result in leaks. Fast Acme threads 
permit rapid opening of the union joint. 
The dual valves are self closing as the 
union joint is broken and guided to pre- 
vent cocking in the guides. The unit is 
designed so as to relieve the pressure be- 
tween the valves while they are being dis- 
connected and to trap only a minimum of 
air between the valve seats when making 
up the union. The valve seats are of re- 
movable Freon-resistant Neoprene. 
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Rapid-disconnect coupling made by the Paxton-Mitchell Company for air conditioning units 
and other uses 


This coupling is made in %-in., 34-in., 
l-in, and 1'4-in. sizes, all permitting in 
excess of 100 per cent of pipe capacity for 
equivalent pipe sizes. A tight seal may be 
made under the highest pressures encoun- 
tered in Freon refrigeration systems and 
rapid change out of refrigeration units ac- 
complished without the necessity of pump- 
ing down the unit. 


Heavy-Duty Floor 


A heavy-duty floor for use in the trans- 
portation field is made by the Industrial 
Division of the Armstrong Cork Company, 
Lancaster, Pa. Trade-marked Acolon, it 


Acolon flooring material is available in seven 
colors in either ribbed or plain surface design 


is a wear-resistant synthetic polymer cal- 
endered onto a burlap backing. Properties 
of the product include a non-skid surface, 
dimensional stability, a wide color range 
and easy installation. 

Seven color choices are available, most 
of them in both ribbed and plain styles. 
The ribbed patterns are offered in rolls 
60 in. wide, .140 in. thick, and may be 
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obtained in black, green, blue, brown or 
terra cotta. Plain colors come in rolls 
72 in. wide and .125 in. thick in black, 
green, blue, brown, white and red. 

For installation, the burlap backing helps 
give adhesion to most transportation floor 
surfaces and the material can be cut so 
that a clean, sharp edge results. Flexibility 
allows flashing up sides, or covering short 
radii without cracking the material. Seams 
can be cut flush because no allowance need 
be made for growing or drawing. 


The Hulson 
Draft Gear 


The Hulson draft gear, referred to briefly 
in a recent Railway Mechanical Engineer 
news article, is unique in that (1) it is 
the first draft gear made entirely of fabri- 
cated and welded steel instead of cast steel; 
and (2) it is the lightest draft gear yet 
certified by the Association of American 
Railroads. The gear is being manufactured 
by the A. O. Smith Corporation, Railroad 


Products Division, Milwaukee, Wis., and 
marketed by the Hulson Company, Chicago. 

As assembled, ready for installation on 
any freight car or locomotive tender, the 
gear weighs 202 lb. or a total of -404 1b. 
per car set. With an average weight saving 
of 249 Ib. per car set the Hudson gear will 
affect a weight saving in a 100 car freight 
train of approximately 25,000 Ib. 

Out of 50 Hulson draft gears made at 
the A. O. Smith plant, six were selected 
at random by the A. A. R. and put through 
prescribed test in the A. A. R. testing 
facilities at Purdue University. The gears 
passed the test successfully and the A. A. R. 
Draft Gear Committee granted a certificate 
of approval. 

This new draft has several interesting 
features aside from lightness. Because it 
is fabricated entirely from rolled steel in 
accordance with a tested design, the gear 
tends to be free from hidden defects. Auto- 
matic welding equipment assures exception- 
ally uniform welds. The retainer bolt, 
which holds the gear together is especially 
designed and forged to withstand shock. 
The plunger is hot formed instead of forged 
or cast and has a bearing surface which 
requires no machining. 

As shown in the illustration, parts in- 
cluded in the final assembly of the Hulson 
draft gear include the housing, one inner 
and one outer spring, a spacer, an equalizer, 
four shoes, a plunger and a retainer bolt 
and nut. The springs, spacer, equalizer 
and shoes are purchased from outside 
sources, The housing is fabricated at the 
A. O. Smith plant where the plunger is 
also made in a 9,000-ton mechanical press 
which transforms a piece of bar steel into 
the final form in one pass. 

The gear is worked up in the desired 
capacity in a 1,500-ton press equipped with 
special gears which operates at the rate 
of 48 times a minute. The shoes rub 
against the housing and develop enough 
contact for the required capacity without 
any machining operation being required. 


Disassembled and assembled views of a Hulson Type 202 draft gear 
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Webbed Seat Base 


Thermo Seal webbing is a resilient seat- 
ing support designed to give passengers in- 
creased comfort and to allow the use of 
thin, light-weight cushions. The webbing 
allows elasticity to be built into the seat- 
ing structure, thereby eliminating the neces- 
sity for any type of metal spring. The de- 
sired resiliency, being integral, results in 


Thermo Seal webbing applied to a seat struc- 
ture gives resiliency and light weight 


the saving of weight, space and labor as 
the cushions rest directly on the webbing. 

The webbing is said to be resistant to 
flame, mold, rot and to most chemical sol- 
vents. Physical tests guarantee ultimate 
tensile strength of 3,000 Ib. per sq. in. 
at 300 per cent elongation. The material 
is- welded together, no stitching or rivets 
being used. For simplicity of application 
metal fittings can be made an integral part 
of the webbing. 

It is available in standard widths of 1, 
1%, and 2 in., in thicknesses of .062, .080 
and .120 in, and in any length desired, 
from the Artisan Engineering and Manu- 
facturing Company, 466 South Robertson 
boulevard, Los Angeles 36, Calif. 


Taper Attachment 


A taper attachment for lathes is manufac- 
tured in two sizes, 34 in. and 40 in. between 
arms, and for vee or flat ways, by the 
Master Taper Company, 126 North Clinton 
street, Chicago 6. It can be furnished for 
all lathes with a 13-in. to a 26-in. swing. 

The construction is steel and designed for 
heavy-duty service. Tapers up to 4 in. per 
ft. or 20 deg. maximum in either direction 
and 16 in. in length at one setting can be 
handled. The swivel bar has V-ways with 
the ends graduated in degrees at one end 
and in inches per foot at the other. The 
sliding fixture has a long bearing on the 
swivel bar with gibs to compensate for 
continuous usage. The attachment is in- 
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Taper attachment made by the Master Taper Company 


stalled by drilling and tapping two holes 
in the cross-slide and disengaging the feed 
nut. 


Transformer 
Relief Drive 


A cover-mounted mechanical relief device 
that will quickly vent internal transformer 
pressures caused by electric arcs or over- 
loads is announced by the Westinghouse 
Electric Corporation. Designed to fit any 
transformer with a 9-in. handhole opening, 
adapters can be used for larger openings if 
necessary. The device will withstand full 
vacuum when filling the transformer with 
oil under vacuum on tanks designed for 
this method of filling. A locking method 
is also available so that the tank can be 


The mechanical relief device with adapter plate 
about to be mounted on a transformer 


pressure tested in the factory or in the 
field. 

A roller latching arrangement locks the 
vent tightly closed until the pressure for 
which the device is set is reached, when it 
trips the vent fully open. It can be set for 
10 Ib. per sq. in. and tripping takes place 
within 1⁄4 lb. pressure of this setting. A 
dome over the opening prevents rain from 


entering the transformer even after opera- 
tion. 

Resetting after operation is simple and 
requires no replacement parts other than 
new gaskets that can be made in the field 
if necessary. 

Tests have indicated that the new relief 
device offers less resistance to escaping 
gasses than diaphragm types of relief de- 
vices and, in consequence, pressure within 
the transformer do not build up to exces- 
sive values, nor is oil vapor thrown as far 
when operating. 

The mechanical relief device is 17 in. in 
diameter and stands approximately 7 in. 
above the transformer cover. It can be 
used on new transformers and is small 
enough in most cases so it can be applied 
to existing transformers without modifica- 
tions. 


Carbon Are Torch 


A Carbon arc torch, called the Flexarc, for 
brazing, soldering and supplying heat for 
light forging, preheating before welding 
and tempering operations is available from 
the Westinghouse Electric Corporation. 
Each torch comes complete with two 10- 


] 


The Westinghouse Flexarc carbon arc torch 


ft. extra flexible welding cable leads at- 
tached; one pair %-in. x 6-in. carbon elec- 
trodes, and one pair 3%-in. by 6-in. carbon 
electrodes. Leads are equipped with bayonet 
attachment plugs to fit the WT Midget 
Marvel and limited input welders. 
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—— NEWS — 


Grand Trunk To Build 
New Shop at Detroit 


Tue Grand Trunk Western has awarded 
a construction contract to the Walbridge, 
Aldinger Company of Detroit, Mich., for 
the erection, at East Yard in Detroit, of a 
masonry-block car repair shop and a steel- 
frame lumber shed, at an approximate 
cost of $65,000. The repair shop will be 
230 ft. by 26 ft. and the shed—to be con- 
structed with a corrugated asbestos transite 
roof and side walls—will measure 100 ft. by 
20 ft. An additional $25,000 will be spent 
for machinery and tools. These facilities 
will replace those destroyed by fire in 
December, 1946. 


Diesel Makers’ Group 
Elects Officers 


Gorpon LEFEBVRE, president of the 
Cooper-Bessemer Corporation, was elected 
president of the Diesel Engine Manufac- 
turers Association at the annual meeting in 
Chicago on December 10. Otto H. Fischer, 
president of the Union Diesel Engine Com- 
pany, and L. W. Metzger, vice-president of 
the Baldwin Locomotive Works, were 
elected vice-presidents of the association. 
Robert H. Morse, Jr., vice-president and 
general sales manager of Fairbanks, Morse 
& Co., was reelected treasurer and Harvey 
T. Hill was reappointed executive director. 

Elected to serve two years on the board 
of directors were George W. Codrington; 
vice-president of the General Motors Cor- 
poration and general manager of the Cleve- 
land (Ohio) Diesel engine division; E. J. 


Schwanhausser, vice-president of the 
Worthington Pump & Machinery Corp.; 
A. W. McKinney, vice-president of the 
National Supply Company; and Messrs. 
Morse and Metzger. The following were 
elected to serve one year on the board: C. 
S. Herbert, executive vice-president, Enter- 
prise Engine & Foundry Co.; W. E. Cor- 
rigan, vice-president, American Locomotive 
Company; Robert E. Friend, president of 
the Nordberg Manufacturing Company; 
and Messrs. Lefebvre and Fischer. 


A.S.M.E. Railroad Division 
Installs New Officers 


DurinG two days of sessions sponsored 
by the Railroad Division at the annual 
meeting of the American Society of Me- 
chanical Engineers, held December 1 to 
5 at Atlantic City, N. J., the following 
new officers were installed to direct the 
activities of the division during 1948: 
Chairman P. W. Kiefer, chief engineer 
motive power and rolling stock of the 
New York Central System; and vice- 
chairman, B. S. Cain, assistant engineer, 
Locomotive Division of the General Elec- 
tric Company. Other executive commit- 
tee members are J. M. Nicholson, mechani- 
cal assistant to vice-preident of the Atchi- 
son, Topeka & Santa Fe; E. D. Campbell, 
consultant, American Car & Foundry Co.; 
K. A. Browne, research consultant, Chesa- 
peake & Ohio; secretary, E. L. Woodward, 
western editor, Railway Mechanical Engi- 
neer. Mr. Browne is the incoming new 
member of the Executive Committee whose 
term expires in 1952. 


Three new members of the General Com- 
mittee with terms expiring in 1952 in- 
clude B. M. Brown, general superinte:d- 
ent motive power, Southern Pacific; F. L. 
Murphy, chief engineer, Pullman-Standard 
Car Manufacturing Company, and B. W. 
Taylor, assistant to vice-president, engi- 
neering, General Steel Castings Corpora- 
tion. 

At an all-committee meeting preceding 
the technical sessions, it was voted that 
the Railroad Division will participate wtih 
an all-day meeting on some appropriate 
subject, probably testing of passenger cars, 
during the semi-annual meeting of the 
society, May 30 to June 4, 1948, at Mil- 
waukee, Wis. Tentative plans were also 
set up for a two-day session of the Rail- 
road Division during the next annual meet- 
ing of the society, November 28 to De- 
cember 3, 1948, at New York. 

During the locomotive Forum, which 
occupied morning and afternoon sessions 
on December 3, a paper was presented by 
Dr. M. M. Loubser, chief mechanical 
engineer, South African Railways, Pre- 
toria, South Africa, entitled “The South 
African Railways from a Mechanical 
Engineer’s Aspect.” 

A number of members of the Railroad 
Division were honored in the course of 
the society’s meeting at Atlantic City. 
During the annual dinne: Mr. Kiefer re- 
ceived the A. S. M. E. Medal for 1947, 
presented for distinguished service in engi- 
neering and science. At a Railroad Divi- 
sion luncheon in honor of Messrs. Loubser 
and Kiefer on December 3, the following 
were made fellows of the society: J. R. 
Jackson, mechanical engineer, A. A. R. 


In celebration of its centennial year Switzerland’s railroads built a replica (above left) of the first train run over their 


lines. The train, including the “Limmat” locomotive, toured leading Swiss cities throughout the summer. The first 
run of the original “Limmat” was from Zurich to Baden in August, 1847. The illustration at the right shows the “Limmat” 
next to one of the electric locomotives in general use today 
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“I’m the Tough Guy, the Chilled Car Wheel. 
Instead of just one birthplace, 
I’ve got all these. Look at ‘em!’ 


Each spot on this map identifies the plant of a member 
of the Association of Manufacturers of Chilled Car 


Wheels — a member who maintains the rigid quality 


a American Car & Foundry Co. 


a\ Canadian Car & Foundry Co. 


a` iffin Wheel Company controls as set by the Association. 
i Griffin Whee 


N Pa Each spot means a source of chilled car wheels — 
| & Foundry Co. 
Marshall Car Whee! Fo and a place where wheel scrap may be marketed. It 


Maryland Car Wheel Co. marks the location of a reliable, responsible company 


E Cor Wheel Co. — a company that is sure to be equally dependable in 


its output and in its business dealings. 
Mfg. Co. 
Mp Pullman-Standard Car 


2 2 Southern Wheel (American 
Brake Shoe Company) 


445 NORTH SACRAMENTO BOULEVARD, CHICAGO, ILL. 
Organized To Achieve: Uniform Specifications — Uniform Inspection — Uniform Product 
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Mechanical Division;®D. S. Ellis, vice- 
president, Lima-Hamilton Corporation; 
B. S. Cain, assistant engineer, Locomotive 
Division, General Electric Company; L. B. 
Jones, engineer of tests, Pennsylvania; 
L. E. Endsley, consulting engineer, Pitts- 
burgh, Pa.; R. G. Henley, general super- 
intendent motive power, Norfolk & West- 
ern, and C. B. Peck, managing editor, 
Railway Mechanical Engineer. Certificates 
were presented by E. W. O’Brien, presi- 
dent of the society. 


Kiefer Honored by A.S.M.E. 


PauL W. Krerer, chief engineer motive 
power and rolling stock of the New York 
Central System, has been awarded the 
A. S. M. E. Medal for 1947. The presenta- 
tion was made at the dinner of the Amer- 
ican Society of Mechanical Engineers on 
December 3 during the annual meeting 
held at the Chalfonte-Haddon Hall Hotel, 
Atlantic City, N. J. 

The A. S. M. E. Medal, established by 
the society in 1920, is presented for dis- 
tinguished service in engineering and sci- 
ence. The award cites Mr. Kiefer as “an 


. 


P. W. Kiefer (right), chief engineer of 
motive power and rolling stock, New York 


Central System, receiving the A.S.M.E. 
Medal from Eugene W. O'Brien, retiring pres- 
ident of the Society. 


eminent engineer and executive and pioneer 
in the development of road-capacity testing 
of steam locomotives” and is made for 
“outstanding achievement in railway trans- 
portation.” 


Mechanical Division Letter 
Ballot Returns 


In a circular dated December 5, the 
A. A. R., Mechanical Division, reports 
letter ballot results on a total of 48 propo- 
sitions designed to improve equipment con- 
ditions which were recommended by vari- 
ous committees at the annual meeting of 
the Division in Atlantic City, N. J., last 
June. Four of these propositions related 
to brakes and brake equipment, nine to 
freight-car construction details, four to 
couplers and draft gears, two to geared 
hand brakes, one to locomotive counter- 
balancing, one to relined journal bearings, 
six to locomotive construction details, two 
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to lubrication, ten to specifications for ma- 
terials, and nine to wheels. 

Propositions 1 to 42 to amend the stand- 
ard and recommended practice of the Divi- 
sion were approved by letter ballot effective 
March 1, 1948, with the exception of Prop- 
osition 12 covering definitions and designat- 
ing letters for cars which was approved 
effective immediately, and Proposition 27 
governing tender axle design calculations 
and load ratings which was ordered held in 
abeyance pending further consideration by 
the Axle Research and Locomotive Con- 
struction Committees. Propositions 43 to 
48, inclusive, covering revisions in the 
Wheel and Axle Manual, were approved 
effective January 1, 1948. 


MAINTENANCE OF COUPLERS 
ON DRAFT GEARS 


Coupler and draft gear maintenance is 
the subject of a circular, dated December 5. 
According to this circular, freight-car inter- 
change inspection rules 18 and 20 are spe- 
cific in their requirements for inspecting, 
gauging and maintaining couplers and 
coupler parts. The Manual of Standard 
and Recommended Practice, Page L-142, 
outlines the recommended practice for in- 
specting and maintaining draft gears and 
attachments. The circular states that, from 
reports received of train break-in-twos, it 
is apparent that the importance of properly 
maintaining these parts in accordance with 
the requirements is not fully appreciated by 
the roads as a whole. 

At the suggestion of the Arbitration Com- 
mittee, attention is again called to the im- 
portance of this matter and it is requested 
that strict instructions be reissued to all 
concerned to make every possible effort to 
insure full compliance with these rules and 
requirements, especially when cars are on 
repair tracks. 


WHEEL AND AXLE MANUAL 
CORRECTION 


In a circular letter dated December 5, 
the secretary of the Mechanical Division 
calls attention to dimensional error on page 
B-42F-1947 of the Wheel and Axle Manual 
which illustrates a gauge for %4-in. worn- 
through-chill and out-of-round for 33-in. 
wheels. The drawing shows the center 
gauge contact point to project %6 in. and 
this should be %4 in. 

The Committee on Wheels has authorized 
a change in minimum hardness of contact 


points, as shown on B-42F-1947, from C-& 
to C-60 Rockwell. Due to the transfer ci 
coupler reclamation practices from Sec. L 
to Sec. C of the Manual, the note at th 
bottom of page B-74-1937 should be cor- 
rected to read as follows: “Note—Gaug 
dimensions shown represent the maximum 
allowance for new couplers. After reclama- 
tion per standard practice (see Manu 
pages C-65 to C-72, inclusive), the gaug 
must assemble on the shank as shown and 
swing 90 deg. on each side of the center 
line.” 


Brake HANGER BRACKETS 
on Unit Trucks 


A letter, dated December 5, refers to the 
interchange of cars equipped with hanger- 
less-type brake beams used with Unit trucks 
which were authorized in 1939, with pro- 
vision that the side frames must have 
A. A. R. standard brake hanger brackets 
cast integral therewith in order that 
A. A. R. standard No. 15 or A. A. R. No.3 
brake beams could be substituted in repairs. 

The circular states that, due to the com- 
paratively small number of brake-beam fail- 
ures reported, the fact that 62 railroads 
now have a considerable number of cars 
in service equipped with the hangerless- 
type brake beam, and the fact that a num- 
ber of other railroads have arranged to | 
stock such beams for repair purposes, the 
General Committee has ruled that, effective 
immediately, brake-hanger brackets are m 
longer required on truck side frames fot 
new cars on which Unit brake beams are 
specified. 

An arrangement has been made whereby 
brake beam manufacturers have agreed to 
furnish Unit-type brake beams to member 
railroads who do not use this type of beam 
on their own cars, on consignment basis 
for repairs to foreign cars (if desired) and 
to be paid for only when used. 


McGlaughlin, Bituminous 
Coal Research Appointee 


CnHartes E. McGraucnirn has joined 
the headquarters staff of Bituminous Coal 
Research, Inc., as special representative to 
maintain contact with B. C. R. members, 
coal producers, railroads, and mariufactur- 
ers of coal-burning equipment. He suc 
ceeds T. A. Day, who has joined the 
public relations staff of the Bituminous 
Coal Institute, an affiliated organization. 


Orders and Inquiries for New Equipment Placed Since the Closing 


of the December Issue 


Locomotive ORDERS 


18 4,500-hp. Diesel-elec. 
1,500-hp. Diesel-elec. 
5 1,000-hp. Diesel-elec. 
9 2,000-hp. Diesel-elec. 
4 3,000-hp. Diesel-elec. 
76 1,000-hp. Diesel-elec. 
107 1,000-hp. Diesel-elec. 
2,000-hp. Diesel-elec, 


3,000-hp. Diesel-elec. frt. 


Road No. of locos. 
Baltimore & Ohio ..............-4. 20 1 
Canadian National yeso resni s ass 2 3 
Chesapeake & Ohio ................ F 2 
Chicago & North Western .......... a 1. 

1 1l, 
Chicago, Burlington & Quincy ...... a 2 
4 
158 6, 
Chicago Great Northern ............ 8 


Detroit, Toledo & Ironton . 

Kansas City Southern .... an 

Louisiana & Arkansas .... wa 1" 

Minneapolis, St. Paul & Sault Ste. 
Marie oo o55 se ARE bade ose sss ites 


,500-hp. Diesel-elec. frt. 
unt 


.000-hp. Diesel-elec. 


Type of loco. Builder 


APE Electro-Motive 


t, 4,500-hp. Diesel-elec. road Electro-Motive 


-8-0 steam switch. ...........- Baldwin 
-6 : as . -Lima-Hamilton 
0-hp. Diesel-elec. Electro-Motive 
0-hp. Diesel-elec. Electro-Motive 
,500-hp. Diesel-elec. .-American Loco. 
00-hp. Diesel-elec. . .Electro-Motive 


. -Electro-Motive 
Electro-Motive 
Electro-Motive 
.. American Loco, 
. Electro-Motive 
Electro-Motive 
Electro-Motive 
Electro-Motive 
. - Electro-Motive 
Fairbanks-Morse 


EIO American Loco. 


. Diesel-elec. 
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HIGH SPEED FREIGHT DEMANDS EMPHASIZE THE NEED FOR.. ° 


MODERN POWER 


Today’s freight demands can only be met through a maximum of 
operating efficiency . . . operating efficiency that is backed up by 
MODERN Motive Power, capable of hauling increased loads at 
higher speeds. Reduced running time means increased availability 
. -. and increased availability means increased revenues. « Lima- 
built Modern Steam Locomotives have shown what Modern Steam 
Power can do to decrease running time and increase availability 


and freight revenues. 


LIMA 
HAMILTON 


CORPORATION 


LIMA, OHIO i HAMILTON, OHIO 
3 locomotive Works Division LIMA-HAMILTON CORPORATION Hooven, Owens, Rentschler Co 
Shovel and Crane Division Niles Tool Works Co 
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Orders and Inquiries for New Equipment (Continued) 


Long Island ...................... 18° 600-hp. Diesel-elec. switch. ....American Loco. 
159% 1,000-hp. Diesel-elec. switch. .... American Loco. 
New York Central ................ 7 1,500-hp. Diesel-elec. road switch. American Loco. 
8  Diesel-elec. pass. ER z 
17 Diesel-elec. eas American Loco.; Elec- 
15 Diesel-elec. transfer tro-Motive; Fairba 
64 Diesel-elec. switch. . Morse 
7 Diesel-elec, road switch. ...... ê 
Northern Pacific .................. 3 1,500-hp. Diesel-elec. road switch. Baldwin Loco. 
2 6,000-hp. Diesel-elec. frt. ....... Electro-Motive 
Pennsylvania .......0 ............. 4 600-hp. Diesel-elec. switch. .... American 
6 = 1,000-hp. Diesel-elec. switch. ....American Loco. 
12 600-hp. Diesel-elec. swi ....Baldwin Loco. 
15 1,000-hp. Diesel-elec. switch, ....Baldwin Loco. 
18 -hp. Diesel-clec. switch. .... Electro-Motive 
22 1,000-hp. Diesel-elec. switch. ....Electro-Motive 
23 1,000-hp. Diesel-elec. switch, ....Fairbanks-Morse 
R g , 25 380-hp. Diesel-elec. switch. ....Genera! Electric 
Peoria & Pekin Union ............. 2 1,000-hp. Diesel-elec. switch. . . Electro-Motive 


Locomotive INQUIRIES 
Road 


No. of locos. Type of loco. Builder 
Wabash: 2. osre geer ea a aaeeea 7 1,000-hp. Diesel-elec. switch, .... 00.0... cece e eens 
3 600-hp. Diesel-elec. switch, .... 00... cece eee eee 
Freicut-Car ORDERS 3 . 
Road No. of cars Type of car Builder 
Baltimore & Ohio ... ............ 70-ton hopper ................. Bethlehem Steel 


70-ton hopper ................. Pressed Steel 


Chesapeake & Ohio ............... 50-ton automobile ............. Pressed Steel Car 


Chicago, Burlington & Quincy 


Detroit, Toledo & Ironton .... 


50-ton box .. 
70-ton covered hopper 
70-ton hopper 

50-ton gondola 


Denver & Rio Grande Western teel Car 


Pre 


70-ton gondola ................ Pressed Steel Car 
40-ton stock .................. Co. shops 
Great Northern ................... 50-ton gondola. ................ American Car & Fdry. 
. ae 70-ton covered hopper . .. American Car & Fdry. 
Missouri-Illinois ............... Mr 70-ton hopper .. . Mo. Pac. shops 
Missouri Pacific ............ DESEA 50-ton gondola ..Co, shops * 
New York, Chicago & St. Louis .... -ton box ..... .. Pullman-Standard 
f, 70-ton gondola ....... ..., American Car & Fdry. 
Northern Pacific . ................ Bor eee Shed eel as. Wea Beaded Co. shops . 
Elat es aS IEE EE ENAA Co. shops 
: 70-ton ballast ........... 0.2... American Car & Fdry. 
Wabash. iwws ww se Caboose ...................08. Co. shops 
Gondola ...................... Co. shops 
Freicut-Car INQUIRIES 
Parnes . No. of cars Type of car Builder 
rt ounty eee 300 70-ton Bice Bile pitty Wate 
Elgin, Joliet z Eastern ............ 300 $0-ton co! E 
Nashvi cs Chattanooga & St. Louis . 50 70-ton gondola 
esate ruit Express ............. 3.000 40 toa refrigerator 
AE neno aota kinis aa RONE 4 -ton twin hopper 
Southern Pacific System .. ....... 3,350!  50-ton box .. ppe Maca Edi 
s 2,6503 Flat |... 
3,400 Gondola ............. ........ 
35033 70-ton covered hopper 
803 Caboose .................00 00 


1 For delivery during second quarter of 1948. 

"In announcing the order, Vaughan, chairman and 
cautioned against underrating the worth of steam locomotives. 
the product of more than a century of motive 


resident of the Canadian National, 
he modern steam engine, he said, is 
c i power technology and many factors must be weighed 
in cyaluating phe merits of the two forma = mative Power f in 
elivery of the 0-8-0 locomotives, ich will cost $3,400,000, will start une, 1948. The 2-6-6-6 
type will cost $5,800,000 and their delivery is scheduled for next July. Jans E 


*The 1,500-hp. freight locomotives to be d 
January, 1949, and the 1,500-hp. switcher in January, 194 

8 With the exception of 9 2,000-hp. Diesel-electric road-switching locomotives, this purchase includes 
all the motive power recently authorized by the road's board of directors. This additional motive power, 
it was stated, will permit not only the Dieselization of additional train mileage on the Burlington, but 
that of the “time” freight trains of the Colorado & Southern and the Fort Worth & Denver City (parts 
of the Burlington system). The equipment will also allow the extension of Diesel freight and passenger 

ce to several lines of the road which have no Diesel service. 

*For delivery in September, 1948. 

1 Delivery scheduled for the second quarter of 1948. 

Delivery expected during the first half of 1948. The Minneapolis, St. Paul & Sault Ste. Marie 
recently received one of five 3,000-hp. Diesel electric freight locomotives on order with the Electro- 
Motive Division of General Motors Corporation, 

° The 18 for delivery in May, 1948; the 15 for delivery in February, 1949. 

1 The mention of the Budd Company in connection with the inquiry for this equipment in the 
December issue was erroneous. 

n For delivery in May, 1948. To cost $1,340,000. 

48In announcing these inquiries, President A. T. Mercier said 
be expedited with a view to securing earliest possible delivery. -lin 
steel construction for general service and the covered hopper cars will be particularly suited to the 
transportation of granular products. Among the gondola cars will be some 60-ft. units with drop-ends, 
especially useful in the handling of long timber and steel shipments, while others are to be 50-ton 41-ft. 
units for hauling sugar The flat cars will include 50-ton capacity 40-ft. and 70-ton capacity 
tad lengths and the cabooses are to be provided with “bay windows” instead of cupolas. 

OTES: 

The War Assets Administration has negotiated the sale of an additional 751 surplus troop sleepers 
which remained in inventory after previous fixed price and sealed bid sales. The original inventory 
of 1,300 had been reduced by sale at fixed prices of $3,780 each for cars built in 1945 and 1946 and 
$2,880 each for cars built in 1943 and 1944, in the final negotiations, 50 cars were sold to the 

esapeake & Ohio and 701 to the U. S. Department of Interior for transfer to the Alaskan Railroad. 

The Chicago, Burlington & Quincy, according to C. H. Buford, president, will purchase the follow- 
ing Diesel-electric locomotives at a total cost of $6,288,000: eight 3,000-hp. freight, six 2,000-hp. 
passenger, 20 1,000-hp. switching and four 1,500-hp. designed for either switching or road service. 
All through passenger trains of the Milwaukee between Chicago-Milwaukegy Wis., and St. Paul, Minn.- 
Minneapolis will be drawn by Diesel power when the new equipment is placed into service, Mr. Buford 
stated. In addition, Diesels will be used on all of the road’s passenger trains between Chicago and 
Madison, Wis., Mason City, Iowa, and Sioux Falls, S. D. Mr. Buford also pointed out that the 20 
new switchers will contribute materially to the road’s program to Dieselize its terminals, new 
equipment will bring the total number of Diesel-electric locomotives on the Milwaukee to 175. _ 

The Pittsburg & Shawmut has purchased five booster-cquipped Mikado-type steam locomotives from 
the Chicago, Indianapolis & Louisville. 


lelivered in March, 1949; the 2,000-bp. locomotives in 


actual placing of the orders would 
‘The new box cars will be of wood-lined 
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Army Research Plans Include 
Transport Studies 


SEvERAL transportation studies are in- 
cluded in the War Department Research 
and Development Program for the fiscal 
year ending June 30, 1949, according to an 
outline of the program which was recently 
made public. The rail-transport phase will 
involve studies of motive power, cars and 
special equipment. 

One study already under way has been 
concerned with “a lightweight Diesel en- 
gine specifically designed for long life be- 
tween overhauls with a minimum of main- 
tenance.” Further study of this “basic 
power plant,” as the War Department state- 
ment put it, will bring under investigation 
“a series of engines with suitable range of 
horsepowers adaptable to locomotive, crane, 
marine and general application.” 

Motive power under study includes a 
“50-ton, 0-4-4-0 Diesel-electric locomotive 
suitable for both road and switching service 
on 56%4-in. gage railroads in foreign thea- 
ters.” This is expected to supersede present 
designs of locomotives ranging from 45 tons 
to 80 tons. Also under study is a 100-ton, 
56%4-in. gage, 2-8-2 steam locomotive “to 
be designed to foreign railroad limitations, 
to supplement, if required, the Diesel-elec- 
tric for theater-of-operations service.” 

After development of the 50-ton Diesel- 
electric, projects of modified designs for 
locomotives of this type with 60-in., 63-in., 
and 66-in. gage trucks will be initiated, the 
statement also revealed. It explained further 
that a similar locomotive will likewise he 
developed for foreign service on narrow- 
gage track—3934 in. and 42 in. Still an- 
other development will be a heavy Diesel- 
electric locomotive of approximately 127 
tons, which is expected to embody the light- 
weight engine mentioned above. This will 
be for standard and wider gage tracks, and 
it would furnish power “for heavy main- 
line service on military railroads in foreign 
theaters.” 

Cars under development for service in 
foreign theaters on 56%4-in. and wider gage 
include a series of 40-ton, eight-wheel, flat, 
gondola and box cars, a hospital unit car, 
and an 80-ton car for the transport of 
heavy combat tanks and other special units 
as well as general freight. The future 
program contemplates the development of 
improved designs of four-wheel, 20-ton cars 
of standard and wider gages for foreign 
service; of eight-wheel, 30-ton cars of nar- 
row gages of various types suitable for mili- 
tary service; of troop sleeping and kitchen 
cars of standard gage for domestic serv- 
ice; and of “special cars meeting specific re- 
quirements for foreign service.” 

As for special rail equipment, the War 
Department statement said that develop- 
ment work is continuing on locomotive and 
wrecking cranes of 5634-in. gage, suitable 
for foreign service; while roadway ma- 
chines (inspection, maintenance and push 
cars) adapted for military service on for- 
eign railroads “are in the preliminary devel- 
opment stage.” Other studies in the rail 
transport program include those on (1) 

motive power components, including trans- 
missions of various types; (2) -car com- 
ponents, including trucks and brakes; (3) 
the application and tests of radio communi- 
cation between locomotive and train crews 
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tto increase availability 


Road experience shows Security Circulators definitely tend to reduce 
honeycombing, flue plugging and cinder cutting, and to prolong the life 
of arch brick. Consequently the installation of Security Circulators in 
existing steam locomotives makes them available for continuous operation 
for longer periods between shoppings. 

The resulting gain in locomotive availability will rapidly repay, 
through the increased earning power of the locomotive, the cost of 


installing Security Circulators. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK ¢ CHICAGO 
S E CURIEI CIRCULATOR DIVISION 
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BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


BEATTY Spacing Table han- 
dies flange and web punch- 
ing without roll adjustment. 


BEATTY Na 11-B Heavy 
Duty Punch widely used in 
railroad industry. 


FOR TWO HEADS ARE BETTER THAN ONE 
— ESPECIALLY IF THE OTHER ONE 1s OURS! 


BEATTY Hydraulic Press 


Brake for V-bending, form- 
ing, pressing, flanging. 


THERE'S 4 BEITER 
waY TO DO 4T 


- ESENC, 
ie aliita dai ARD A ae 


BEATTY CoPunShear, one 
unit does coping, punching, 
shearing. 


MACHINE AND 
MFG. COMPANY 


HAMMOND, INDIANA 


and ground crew stations for improved dis- 
patching and the control of yard move- 
ments; (4) studies and tests of Arctic op- 
eration of rail equipments; (5) “tropical- 
ization” of components; and (6) the “air 
transportability” of rail equipment. 


Lawrence Wilcox Sec.-Treas. 
Air Brake Association 


LAWRENCE WıLcox has assumed the 
duties of secretary and treasurer of the 
Air Brake Association, with headquarters 
at Room 827, 80 East Jackson Boulevard, 
Chicago 4. Mr. Wilcox, who, until his 
retirement on December 1, was steam road 
representative, western district, of the 
Westinghouse Air Brake Company at Chi- 
cago, was born at Winona Lake, Ind., on 
October 15, 1882. He began his career 
in 1901 as a fireman in the employ of the 
Lake Shore & Michigan Southern and in 
1905 became a locomotive engneer. He 
entered the service of the Westinghouse 
Air Brake Company in March, 1911, as me- 
chanical expert in Chicago. In 1933 he 
was placed in charge of the company’s 


Lawrence Wilcox 


office at Columbus, Ohio. When that office 
was closed in 1933 he was transferred to 
the Chicago office as steam road repre- 
sentative of the western district. 


A.A.R. Research Projects 


More research projects are now being 
carried on by the Association of American 
Railroads than at any other time, President 
William T. Faricy reported to that organ- 
ization’s board of directors at its recent 
meeting in Chicago. These projects, Mr. 
Faricy said, deal with practically every 
phase of railroads and railroading, and 
have as their objective the improvement 
of railroad operations, service, efficiency, 
economy and safety. 

During the past year, Mr. Faricy stated, 
A. A. R. research activities have ranged 
from such things as the determination of 
the cost of stopping a train to the counter- 
balancing of locomtives for high-speed ser- 
vice. These activities, he added, were con- 
ducted not only by A. A. R. personnel, but 
also by some 200 technical committees work- 
ing with the engineering and mechanical re- 
search forces of the organization. 

Among the numerous studies made by 
the A. A. R., Mr. Faricy continued, were 
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Rail Damage by Slipping Locomotives 


A 
Problem 


“The damaging effect on rails of slipping locomotive driving 
wheels, and possible palliative treatments, have been the subject 
recently of study and experiment by the University of Illinois, 
including the anchorage of a 2-8-2 locomotive on a test track 
and the deliberate slipping of its driving wheels for 5 sec. periods 
over selected rails. The effect is to heat the rail steel to above 
the quenching temperature, after which the rapid cooling of the 
affected metal by conduction produces the extreme hardness 
of a martensitic steel structure on the railhead, readily visible 
as what is called an “engine burn.” Moreover, the martensitic 
transformation creates minute cracks in the steel, which reduce 
its resistance to fatigue and eventually may develop to such 
an extent as to cause failure. Experiments were made in the 
welding up of rail-heads affected in this way. An essential was 
that all the martensitic or burned metal should first be removed 
by grinding, and also any metal showing cracks immediately 
outside the burned area, where some of the greatest stresses 
are developed at the time of the slipping. Although the data 
available as yet are small, the results indicate that engine- 
burned rails which have been welded up show an appreciable 
advantage in subsequent service over those which have been 
left in their damaged condition. The main necessity would seem 
to be some reconsideration of locomotive adhesion factors to 
reduce the slipping itself to a minimum.” 


THE RAILWAY GAZETTE 
September 26, 1947 


AMERICAN THROTTLE COMPANY 


INCORPORATED 
60 East 42nd Street, New York 17, N.Y. 
122 S. Michigan Avenue, Chicago 3, Ill. 


With 
The THROTTLE 
Solution MASTER 


dipping can be 


controlled 
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NEW CLEANING IDEAS 


For Further Details Write Magnus 


Utility Cleaning Machine for Small Parts— 
The Magnus Aja-Dip Jr—is ideal for use with 
Magnus 755 in removing grease and car- 
boni: oil from small parts. Can be used 
with alkaline and other types of cleaners as 


well. e No. 132 


Dangerous Hand Cleaners are Costing 
You Plenty! If your personne! is using harsh, 
gritty hand cleaners, it will pay you to study 
Magnus Bulletin 51—‘'The re and - 
ing of Hands and Arms.” Write for a copy 
and see what a safe hand cleaner can do to 
cut time losses. e No. 133 


Having Any Trouble with Fuel Oil Sludge? 
Clogged 


screens? rboni burner tips? 
Poor combustion control? Magnus Clerex 
stops sludge formation in the heaviest oils. 
All you need is a few drops per gallon! 
e No. 134 
Clean up g Shop Machines with 
Magnusol. You don't have to dismantle. 
Just spray on the usual 1-8 Magnusol- 
kerosene mixture, let soak and pressure rinse 
with water. You get completely clean 
machines. without harm to any parts or 
painted surfaces. No. 135 


Try Magnus 755 on 
Those Stubborn Bull Rings 


Whenever you have to clean a badly 
carbonized bull ring, remember that 
Magnus 755 was specifically designed 
for the removal of stubborn carbon de- 
posits. This neutral emulsion-solvent 
cleaner was originally developed for 
the Army Air Forces to solve the war- 
time problem of removing the really 
tough carbonized oil deposits met with 
in the parts of combat plane engines. 
Since the war it has been universally 
successful on all types of carbonized 
deposits. 


On bull rings, the working solution 
is made up of eight parts Magnus 755, 
covered with a water seal of two parts 
to prevent loss of volatile ingredients. 
Cleaning temperature is 150°F. Rings 
are soaked for 12-18 hours in this solu- 
tion, then pressure rinsed with water. 
Light brushing may be required in a 
few rare cases to remove residual de- 
posits, but ordinarily hand work is not 
necessary. 

In a Magnus Aja-Dip Cleaning Ma- 
chine, where dynamic agitation is pro- 
vided, bull rings can be cleaned in 
Magnus 755 in a few hours. 


CLEANERS « 
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Cuts Diesel Parts 
Cleaning Time by 75% 


Magnus 755, in this Magnus Aja- 
Dip Cleaning Machine, does a better 
cleaning job in two hours on liners 
than an ordinary solvent in a still tank 
used to do in 18! Heads which former- 
ly took 24-30 hours are cleaned by this 
Magnus combination in four! On the 
average, parts are now cleaned and 


ready for reinstallation in about one- 
fourth the time formerly required. Not 
only are they cleaned faster and better, 
but hand work has been practically 
eliminated. 


There is no more effective cleaner 
for carbonized oil deposits than Mag- 
nus 755. And the range of capacity in 
Magnus Aja-Dip Machines makes it 
possible to meet any required volume 
of parts called for in your shop. 


Magnusol Simplifies 
Air Filter Cleaning 


Just dip any type of air filter in a 
1 to 6 Magnusol-kerosene mixture. 
Then drain, rinse with water under 
pressure or with a steam gun. After dry- 
ing, filters are ready for re-oiling 
without any further treatment. Safe, 
sure and speedy, the Magnusol method 
insures efficient filtering action at all 
times. 


Magnus Chemical Co., 77 South 
Ave., Garwood, N. J. In Canada — 
Magnus Chemicals, Ltd., 4040 Rue 
Masson, Montreal 36, Que. Service 
representatives in principal cities. 


EQUIPMENT « 


METHODS 
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those pertaining to radio communication, 
radar and electronics, centralized trafic 
control, hot box alarm devices, lightweight 
freight cars, refrigerator cars and motive 
power. During 1947, he reported, the 
Railroad Committee for the Study of Trans- 
portation completed its five-year survey of 
the postwar economic and transportation 
situation. The committee, he said, issued 
a total of 160 reports. 

Mr. Faricy declared that during 1948 
the A. A. R. will carry on research “with 
greater vigor, in more directions, on a 
broader front and with more promising 
possibilities than ever before.” The Engi- 
neering Division and the Signal Section 
will carry on numerous projects; the Com- 
munications Section will progress more 
than 100 projects dealing with imp 
practices and developments in its field, 
the Mechanical Division has more than 
subjects assigned to it concerning impr 
ments in locomotives and cars. 


Supply Trade 
Notes 


LocomoTIvE FINISHED MATERIAL 
PANY.—The Locomotive Finished Mai 
Company, Atchison, Kan., during Dec 
completed celebration of the seventy-fifth 
anniversary of its founding. An attractive 
3%4-in. round bronze medallion was struck 
off in honor of the event. The company 
originated in 1872 as the John Seaton 
Foundry to supply locomotive cylinder and 
other castings to railways in the South- 
west, primarily the Atchison, Topeka & 
Santa Fe. In 1905, a machine shop was 
added and the Locomotive Finished Mate- 
rial Company was formed to manufacture 
finished materials such as pistons and 
valves, cylinder and valve bushings, rings, 
driving wheel centers, crossheads, etc., for 
distribution and use throughout the country. 
Title to the foundry was acquired in 1924 
and since that time the entire plant has 
been operated under the present name. The 
company does extensive business in both the 
railway and oil industries and during the 
recent world war made machine tools, cast 
armor for M-4 tanks and maneuvering 
valves for naval ships. For Diesel loco- 
motives the company manufactures and 
supplies a large number of both lightweight 
and standard cast-steel truck frames. 

The medallion shows on one side an em- 
bossed view of the small original foundry 
in 1872 and below it the greatly enlarged 
plant of 1947. On the other side is an oil- 
field scene at the top, superimposed Diesel 
and steam-locomotive trains at the center 
and an inspection around the periphery and 
at the bottom. 


d 
Witco Cuemicat Company.—Dr. John 
H. Lux has been appointed director of re- 
search on asphaltic specialties at the Chi- 
cago Research Laboratory of the Witco 


Rallway Mechanical Engineer 
JANUA 


WHEN ITS 


IN THE ROCKIES 


| THESE DIESELS : 


ALL COME THROUGH 


Old Man Winter doesn’t stand a 
ghost of a chance where General 
Motors Diesels operate. For these 
reliable locomotives perform 
with the same high efficiency in 
December as they do in May. 


On the Great Northern mainline 
between St. Paul and Seattle, 
temperature runs the gamut from 
100 degrees in summer to 50 be- 
low in winter, the quickest and 
sharpest range of climatic con- 
ditions in all America. Terrain 
varies from the North Dakota 
plains to an elevation of 5,213 


feet at the Continental Divide. 


The record for dependability of 
General Motors Diesels in this 
rugged service is one in which 
the locomotive builder and the 
railroad can both take justifiable 


_ pride. Five GM Diesel high-speed 


passenger locomotives which pull 
the Empire Builder, show an aver- 
age availability of 98.6% while 
amassing a total of 2,463,040 
miles. 


So uniform is their efficiency, 
winter and summer, that there is 


GENERAL MOTORS 


OTIVES 


Loco! 


only half a percentage point dif- 
ference in the availability average 
for any of the locomotives in 
their fleet. Each of the five has 
averaged over 22,000 miles a 
month for more than two years. 


Such actual records, in all kinds 
of service, distinguish General 
Motors Diesels. Such actual 
records point up the extra value 
inherent in these locomotives, 
designed and built by specialists 
in America’s best-equipped plant 
devoted 100% to the manufac- 
ture of Diesel motive power. 


j Heavy Duty Billet Shears are built in capacities from 500 to 2000 
tons, with the primary objective of delivering to the user many years of efficient, . 


trouble-free service. And they do! 


Write for Bulletin 311 
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Complete literature on Dudg- 
eon products — expanders, 
hydrovlic pumps ond jocks — 
availoble. Write today. Address 
inquiries to Department 
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Chemical Company, 6200 West Sixty-first 
street, Chicago 38. 

Dr. John H. Lux was formerly assistant 
director of research of the Neville Com- 
pany, Pittsburgh, Pa., and research engi- 
neer, Carbide Carbon Chemical Corpora- 
tion, South Charleston, W. Va. He re 
ceived his Ph.D. degree in chemical engi- 
neering from Purdue University in 1941, 
and was an instructor in the Department 
of Chemistry and Chemical Engineering at 
Purdue for three years. Dr. Lux is a mem- 
ber of the American Institute of Chemical 
Engineers, and the American Chemical So- 
ciety. At the Witco Laboratory, he will be 
engaged in directing rescarch and devel- 
opment in connection with Witco asphaltic 
specialties, including Witcote sound dead- 
ener, vibration dampener, and railway 
mastics. 

+ 

KENNAMETAL, Inc. — Jerome G. Brody 
has been appointed tool engineer and rep- 
resentative of Kennametal, Inc., working 
out of the Pittsburgh, Pa., district ofice. 
Lester Speickhoff has been appointed tool 
engineer and representative in the Syracuse 
area. 

+ 

AIRCRAFT Screw Propucts CoMPANY; 
HeLI-CorL Corporation.—The name of the 
Aircraft Screw Products Company, Inc, 
of Long Island City, New York, has been 
changed to the Heli-Coil Corporation in 
order that the name may be more truly 
descriptive of the company’s activities which 
have expanded beyond the aircraft industry. 
Heli-Coil screw thread inserts are the prin- 
cipal product of the company. 

+ 


American Locomotive Company.—The 
American Locomotive Company has com- 
pleted a tool designing and manufacturing 
department in a new building at the Sche- 
nectady, N. Y., works, which brings to 
gether in a central location the formerly 
scattered facilities for designing and manu- 
facturing small tools, jigs and fixtures, tem- 
plates and dies. The 65-ft. by 288-ft. two- 
story building houses a heat-treating de 
partment equipped with electric salt baths 
for tempering of high-speed tools, a high- 
speed hardening machine for uniform hard- 
ening of chisels, a special machine for tool 
cleaning, an air-conditioned, constant-tem- 
perature gauge checking room, and moder 
comparators and gauge checking equipment 

+ 


American Horst & Derrick Co.—John 
L. Beard has been appointed manager 
the small parts division of the American 
Hoist & Derrick Co., at Minneapolis, Minn. 

+ 

Burlar Company. — Louis J. Baudis 
has been appointed chief engineer of the 
Bullard Company, machine tool plant at 
Bridgeport, Conn. Robert W. Waring has 
been appointed assistant chief engineer and 
Joseph C. Olson head of the Service 
Demonstration department. g 

Mr. Baudis has been associated with 
the machine tool plant since 1935 and has 
served as development engineer and assis- 
tant to the vice-president in charge 
manufacturing. : 

Mr. Waring was formerly chief engineer 
of a division of the Bridgeport Brass Com- 
pany and material and process engineef 
of the Sperry Gyroscope Company. 
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Mr. Olson has been associated with | 
Bullard Company since 1935 and has been 
head of the Tool Control division, night 
superintendent, and assistant to the works 
manager. 


e 
NaTIONAL BrAKE Company.—The Na- 
tional Brake Company has apointed W. O. 
Bussenius & Co. as mid-western representa- 
tive for the sale and service of Peacock 


W. O. Bussenius 


brake equipment. W. O. Bussenius & Co. 
will have headquarters at 310 South Michi- 
gan avenue, Chicago. 
+ 
INDUSTRIAL EQUIPMENT ComMPANY.—The 
Industrial Equipment Company, Louisville, 
Ky., has been appointed a distributor of 
the entire line of industrial hose, belting 
and packing of the Hewitt rubber division 
of Hewitt-Robins, Inc. 
+ 
American Car & Founpry Co.—Jerry 
M. Gruitch, formerly vice-president in 
charge of engineering and a member of 
the board of directors of the O. A. Sutton 
Corporation, has been appointed director of 


Jerry M. Gruitch 


research and development of the American 
Car & Foundry Co. 

Jerry M. Gruitch began his business 
career with the Ford Motor Company in 
921 as an apprentice toolmaker. He ad- 
vanced to personnel supervisor before leav- 
ng in 1929 to study engineering at the 
University of Michigan. In 1934 he joined 
the Chrysler Corporation as experimental 
engineer and by 1941 he had been appointed 
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EQUIPMENT 


BUILT BY SPECIALISTS in railroad equipment for 
33 years, MAHR forges, torches, furnaces, 
burners, blowers, valves and similar equipment 
ere dependable, safe, efficient and economical. 


MAHR NO. 35 RIVET HEATER & FORGE 
This combination Rivet Heater and Forge handles 800 
34” x 3” rivets or 100 to 125 Ibs. of small parts per hour. 
With opening 12” x 5” and heating chamber 17⁄2” x 13”, 
this unit is very popular for forming or forging, end 
heating of small bars, upsetting and the like. May be 
equipped with gas or oil burner and low pressure com- 
bustion air blower. Other models also available for use 
on compressed air. 
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MAHR MODEL "CA” SLOT TYPE FORGE 
Ruggedly constructed with a heavy cast iron frame, this 
forge is built for long, hard service. ideal for heating bor 
stock of diameters. Slot opening up to 5” high, as 
wide as 48”. Water cooled shield, air curtain and adjust- 
able stock rest. Available with single opening as shown, 
with double front opening, or with opening both front 
and back. Gas or oil fired. 


RA, 


MAHR BURNERS AND BLOWERS 

MAHR oil or gas burners supply a steady flow of intense 
heat. Start quickly, easily . . . adjust instantly . . . remain 
constant as set. . . burn in bright, sharp, clean flame. 
Available in low pressure and compressed air models. 
MAHR Centrifugal 

performance. 9 standard sizes; 
positions. Individual MAHR Blowers cost 
less than central blower system ... save up to 50% on 
power costs . . . deliver constant air pressure. 


WRITE for Bulletins on 
MAHR RIVET HEATERS © FORGES © TORCHES 
FURNACES © BURNERS © BLOWERS è VALVES 
TIRE HEATERS © FIRE LIGHTERS 


FACTURING GO, 
DIAN 


ND IRON WORKS, INC 
t.N.. MINNEAPOLIS, MINN 
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chief engineer of research and development 
of heating and refrigeration in the com- 
pany’s Airtemp division. From 1941 to 
1945 he served in the army. After leaving 
the service Mr. Gruitch was appointed 
assistant chief engineer at the Dodge di- 
vision of Chrysler, holding that position 
until he joined O. A. Sutton. 
+ 


Sarety Car Heatine & Licutinc Co.— 
Charles W. T. Stuart, formerly vice-pres- 
ident in charge of sales of the Safety Car 
Heating & Lighting Co., has been elected 
executive vice-president. E. K. Gold- 


Charles W. T. Stuart 


schmidt, formerly assistant manager of the 
Chicago district office, has been appointed 
manager, to succeed C. A. Pinyerd, retired. 

Charles W. T. Stuart began his business 
career with the Baldwin Locomotive Works 
in 1908. From 1909 to 1924 he worked 
in the motive power department of the 
Pennsylvania and, in the latter year, joined 


E. K. Goldschmidt 


the Safety Car Heating & Lighting as a 
sales representative. He was appointed 
Southeastern district manager in 1933 and 
also Philadelphia, Pa. manager of the 
Vapor Car Heating Company. Mr. Stuart 
was appointed assistant to the president of 
Safety Car Heating & Lighting in 1943, 
and was elected vice-president in charge 
of sales in 1946. ‘ 


SymincTon-GouLp CorPoraTIon.—Don- 
ald S. Barrows, vice-president of the Sym- 
ington-Gould Corporation and its prede- 
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Ratchetor 


Provides ratchet action ee 
for any socket wrench handle ` te 


“Samson” Bendi! 


Sensational Flare Nut 
Wrenches 


simplify tubing work 
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Miracle Plastic-Tip f 


hommes al 


i 
4 
a Nuplafies tips recover 
shape and outlast other types 
4 Many More at 


Your Plomb Dealers 


.., designed for Yoal 

To help you do your work 
better, faster and safer, Plomb 
is continually developing new 
tools. During the past year 
alone, 124 high-quality tools, 
sets and containers were add- 
ed, and a great many older 
tools were improved. To get 
the best as well as the latest 
tools, buy from your Plomb 
Dealer. Write for catalog to 


PLVMB TVYL CUMPANY 
2280 Q SANTA FE AVE. 


vy LOS ANGELES 54 
4772 
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NAILABLE STEEL FLOORING 


for a new low in car maintenance costs! 


Even after heavy impact- 
loading like this, Nailable 


Steel Flooring retains a sur- 
face suitable for all types of 
freight — finished goods that 
must be blocked, fine bulk 
freight requiring a tight sur- 
face, rough heavy materials 
that chew up less durable 
flooring. The floor remains 
generally flat throughout its 
length—provides a good sur- 


face for skidded loads. 


A special plastic material in 
the nailing grooves between 
the channels seals itself when 
the nails are withdrawn, 
maintaining a tight floor at 
all times. Securely welded to 
the underframe, the channels 
act as a rigid, horizontal dia- 
phragm and strengthen the 
entire car. 


NAILABLE 


a 
GREAT LAKES STEEL 
PRODUCI 


cy 


„E 


Nailable Steel Flooring is cold-formed from tough, cor- 
rosion-resistant N-A-X HIGH-TENSILE for high cantilever 
strength, impact-resistance and wearability. It’s flat and 
smooth—can’t be ripped up by unloading tools. Under 
normal operating conditions it’s expected to last as long 
as the car itself. Cars decked with Nailable Steel Floor- 
ing spend less time on the rip tracks and in the shops— 
save dollars in floor repair and replacement costs. 


REDUCES OPERATING COSTS AND DAMAGE CLAIMS, TOO! 


Because it handles all types of gondola and boxcar 
freight, Nailable Steel Flooring cuts down switching 
and assembly operations and empty car movement. 
Turn-around time is lowered, car supply improved, 
operating costs reduced! 


Nailable Steel Flooring has no splinters or sharp edges 
to rip sacked goods. Spilled liquids aren’t absorbed. 
Blocking is more secure, because nails are gripped with 
greater force than in wood—yet can be readily removed 
with no damage to the floor. All this means more pro- 
tection to goods in transit—and fewer damage claims! 


In new car construction and old floor replacement, 
Nailable Steel Flooring can save money three ways. 
Write for descriptive booklet. 
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—110° F., Pure Carbonic Inc. ex- 

perienced difficulty in securely ae raya Boito 
sealing the doors of refrigerator 
cars that transport ‘“‘Dry-Ice.”’ 
Losses due to evaporation through 


leaky doorways often ran as high 


A Pure Carbonic Inc. refrigerator om specially 
designed for transporting “ Dry-Ice. er 


as 35%. Then Inner-seal was tried. 
It remained soft and flexible in spite of the intense cold. The resilient 
neoprene-coated sponge rubber bead made a tight, contour-conforming 
seal. Doorway evaporation losses dropped to approximately 3%, and 
the savings realized quickly paid for the Inner-seal installation. 

Unique in design, easy to install, Bridgeport Inner-seal is the strongest, 
most flexible weather stripping for industrial applications. It is manu- 
factured in many standard sizes and colors or may be specially de- 
signed for unusual applications. It will pay you to get the cold facts on 
Inner-seal. Write today for data sheet giving complete information. 


Tough spring steel wire molded 
for life into live sponge rubber 


coated for this application with F A B R l Cc S £ I N C . 

neoprene that resists sun, oil, and 

extreme temperature variations. BRIDGEPORT 1 ° CONN. 
Est. 1837 


Represented in Canoda by 
THE HOLDEN CO., LTD., Montreal, Toronto, Winnipeg and Vancouver, B. C. 
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cessors, has retired because of ill health 
Mr. Barrows was appointed chief engineer 
of the original Symington Cgmpany in 
June, 1915, and has been vice-president of 
Symington-Gould a October, 1920. 


Joseph T. Ryerson & Son.—Earl R. 
Nelson has been appointed manager of the 
Cincinnati, Ohio, plant of Joseuh T. Ryer- 
son & Son, to succeed Wayne D. Dukette, 
who will head the company’s new steel- 
service plant now under construction in 
the San Francisco, Cal., area. The com- 
pany has completed new offices and a large 
addition to the existing warehouse facili- 
ties at East Fifty-third street and Lakeside 
avenue, Cleveland, Ohio. 


WHEEL TRUING BRAKE SHOE Company. 
—The Wheel Truing Brake Shoe Company 
of Detroit, Mich., has appointed the St. 
Louis Railway Supply Company, St. Louis, 
Mo., as agents for abrasive brake shoes. 


BENDIX AVIATION CoRrPORATION.—George 
M. Anger has been appointed western | 
states representative for the Scintilla Mag- 
neto division of the Bendix Aviation Cor- 
poration, Sidney, N. Y. Plans are being 


George M. Anger 


made to establish an office in San Francisco, 
Calif., where Mr. Anger will maintain his 
headquarters. 
d 
GeneraL Exectric Company. — W. V. 
O’Brien has been appointed assistant gen- 
eral manager of sales for the apparatus 
department of the General Electric Com- 
pany. 
+ 
CLīıMmax MoLYBDENUM ComPaAny.—N or 
man L. Deuble has joined the metallurgica 
engineering staff of the Climax Molyb 
denum Company. Before joining Clima 
Molybdenum, Mr. Deuble was with thi 
M. W. Kellogg Company in charge o 
special processes and the work in the higl 
temperature laboratory. 


AMERICAN BRAKE SHOE COMPANY. — 
N. George Belury, formerly sales man 
ager of the Amcrican Brake Shoe Company 
has been appointed vice-president of th 
company’s engineered castings division, an 
Harry C. Platt, formerly division meta! 
lurgist, has been appointed works manage 
Both will continue to maintain headquarte: 
in Rochester, N. Y. 
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The American Brake Shoe Company’s 
two non-ferrous foundries recently com- 
pleted at Niles, Ohio, and Meadville, Pa., 
were opened on December 8 and 9, respec- 
tively. The new Meadville plant will pro- 
duce bronze bearings and castings. It will 
specialize in copper, brass and bronze for 
railroads, steel mills and other industries 
and in precision machine bearings for Diesel 
engines. The new foundry at Niles will 
manufacture railroad journal bearings. 

+ 

WESTINGHOUSE AIR BRAKE COMPANY.— 
Lawrence Wilcox, representative of the 
Westinghouse Air Brake Company at Chi- 
cago, retired on December 1. On that 
date Mr. Wilcox became secretary and 
treasurer of the Air Brake Association. 

+ 

PITTSBURGH STEEL Founpry CORPORA- 
TIoN.—Clyde L. Hassel has been appointed 
vice-president in charge of sales and engi- 
neering of the Pittsburgh Steel Foundry 
Corporation, at Glassport, Pa. He suc- 
ceeds E. S. Weidle, resigned, in the sales 
position. Mr. Hassel has been associated 
with the corporation since 1924. 

+ 

PRESSED STEEL Car Company.—John I. 
Snyder, Jr., a director of the Pressed Steel 
Car Company since January, 1947, has been 
elected chairman of the board of directors, 
with headquarters in Pittsburgh, Pa. 

John I. Snyder, Jr., began his business 
career with Kuhn, Loeb & Co. in 1936 


John 1. Snyder, Jr. 


and has resigned as manager of the buying 
department of that company to accept the 
chairmanship of Pressed Steel. It has 
also been announced that the office of the 
president of the company has been moved 
to Chicago where the domestic appliance 
division is located. 
+ 

AMERICAN ArcH Company. — Samuel 
MacClurkan, vice-president of the American 
Arch Company will henceforth make his 
headquarters at 332 South Michigan avenue, 
Chicago. Mr. MacClurkan’s duties remain 
the same. 

+ 

GoopyEar Tire & Russer Co. — Allan 
Weber has been appointed special railroad 
representative in the eastern United States 
for the Goodyear Tire & Rubber Co., with 
headquarters in New York, to succeed 
R. B. Warren, who has been appointed 
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complete ling“ 
tube expanders ft 
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Whatever the size . . . whatever the requirement a 
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Airetool Tube Expanders are made right . . . 
to do the job right. . . 
to give dependable, long, hard service. 
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Illustrated is the Airetool No. 4325 Cleaner — GE Head — w 
i for Nicholson Syphons. The complete Airetoo! Railway 
Tube Cleaner line includes cleaners for 
Down Pipes . . . Arch Tubes .. . 


THERE'S AN AIRETOOL TUBE CLEANER AND 
bS EXPANDER FOR EVERY TYPE OF RAILWAY 
ŢȚY TUBULAR CONSTRUCTION ¢ 
~ À . . . write for bulletins 7 
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MANUFACTURING COMPANY 


National Railway Representative 
HURON MANUFACTURING COMPANY 
3240 E. Woodbridge St. 
Detroit 7, Michigan 
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MODERN 
MICROHONING is 
AUTOMATIC 
PROCESSING CONTROL 


MICROMATIC HYDROHONERS 
equipped with Microhoning Tools 


in many different installations have cut total processing 
by one or two operations—have reduced the over-all 
amount of waste stock removal—have generated 
uniform final size AUTOMATICALLY within 0.0001 to 
0.0003-inch—eliminated selective fits in some parts— 
reduced inspections to one or two spot checks per shift. 


The highlights of Modern Microhoning are available 
in sets of several booklets. Don’t you want a set? 


MICROMATIC HONE CORPORATION 
8100 SCHOOLCRAFT AVE. ° DETROIT 4, MICHIGAN 
Los Angeles, Calif. e Houston, Texas ¢ Rockford, Ill. e Guilford, Conn. © Brantford, Ont., Can. 


Pittsburgh, Pa., district manager for the 
mechanical goods division. 


Joun A. RoEBLING’S Sons COMPANY.— 
L. H. Van Dike, Jr. has been appointed 
as Detroit, Mich., representative of the 
Roebling Company, replacing Harry T. 
Hirbe, who died on November 24 in his 
thirty-first year. 
| Mr. Van Dike, a former lieutenant in 
| the USNR, is a graduate of Dartmouth 


| L. H. Van Dike, Jr. 


College and the Tuck School of Business 
Administration. He has been associated 
with Roebling since 1946. 

+ 


Sımmons-BoarRDMAN PuBLISHING Cor- 
PORATION.—In order that he may have more 
time to devote to accounts in his territory, 
R. E. Thayer, vice-president of the Sim- 


| mons-Boardman Publishing Corporation, 


has relinquished the duties of business man- 
ager of Railway Mechanical Engineer, in 
which post he has been succeeded by C. W. 


Merriken, Jr. 
+ 


FarrBANKS, Morse & Co.—H. L. Geb- 
hard, general Diesel locomotive foreman of 
the Illinois Central, at Chicago, has been 
appointed a sales engineer of Fairbanks, 
Morse & Co. at Chicago. C. B. O'Neil, 
manager of the F-M railroad department 
at St. Louis, Mo., has beén placed in charge 
also of sales of Diesel locomotives in the 
St. Louis area and the southwest. Mr. 
O’Neil succeeds to the duties of Frank 
Ross, resigned. J. C. Elmburg, manager of 
the Boston, Mass., branch of Fairbanks- 
Morse, has been transferred to the Atlanta, 
Ga., branch in the same capacity, to replace 
G. N. Van Epps, resigned. V. O. Harkness, 
formerly manager of the Diesel division at 
Chicago, has been appointed manager of 
the Boston branch to succeed Mr. Elmburg, 
and T. M. Robie succeeds Mr. Harkness. 


Obituary 


FREDERICK ALBERT CROFT, vice-president 
and assistant general manager of the Mag- 
nus Metal Division of the National Leaa 
Company, with headquarters at Chicago, 
died on November 20, in the Evanston 
(Illi) Hospital. Mr. Croft was born in Chi- 
cago on November 1, 1880, and attended 
public schools and business college in that 
ciyt. In 1908, he was appointed assistant 
manager of the St. Louis (Mo.) plant of 
the Hewitt Manufacturing Company (later 
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@ Note that these Engineer's 
Pattern ”Superrenches’ are thin 
enough to operate jam nuts. 


YOU GET 


STREAMLINED 
STRENGTH 


WITH 


WILLIAMS 
e n” 


Awkward, hard-to-reach adjustments present no 
problem for these streamlined “Superrenches”. 
Forged from alloy steel, they are light in weight 
yet their strength is equal to that of the strongest 
wrenches made. Available in all popular patterns, 
with openings from 3/16” to 3-1/8”. “Superrenches”, 


with highly polished heads, are handsomely finished 


in durable chrome plate, over nickel. 


OPEN END, BOX, ADJUSTABLE & RATCHET WRENCHES; DETACHABLE SOCKETS 
& SETS; IMPACT SOCKETS; TOOL HOLDERS; LATHE DOGS; “C” CLAMPS; 
CHAIN PIPE TONGS & VISES; FLANGE JACKS; PLIERS; SCREWDRIVERS; PUNCHES 
& CHISELS; SOFT FACED ‘’NUPLAFLEX’”’ TIPPED HAMMERS; HOIST HOOKS; 
EYE BOLTS; ROD ENDS; CRANK & BALANCE HANDLES; THUMB SCREWS & NUTS 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. Distributia Everywhere 
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Magnus Metal Company). Mr. Croft was 
given jurisdiction over the operations of 


- Frederick Albert Croft 


all of the Magnus western plants in 1927 

and was appointed vice-president and assis- 

tant general manager of the Magnus Metal 

Division, National Lead Company, in 1936. 
+ 


Joseen Turner Ryerson, former presi- 
dent and treasurer of Joseph T. Ryerson & 
Son, Inc., at Chicago, and a director oí 
this firm, the Inland Steel Company and 
the Belden Manufacturing Company, died 
on December 7 at St. Luke’s hospital in 
Chicago, following a brief illness. Mr. 
Ryerson was 67 years old. 


Personal Mention 
General 


J. L. Roacs, superintendent of motive 
power of the Fort Worth & Denver City 
and the Wichita Valley at Childress, Tex., 
has retired. 

W. H. McAmis, acting superintendent 
of motive power of the Chicago & North 
Western, at Chicago, has been appointed 
superintendent of motive power at Chicago, 
with jurisdiction over locomotive and car 
matters, Western district. 

G. S. RoserTSON, general foreman of 
the Fort Worth & Denver City and the 
Wichita Valley (both parts of the Burling- 
ton Lines), at Childress, Tex., has been 
appointed superintendent of motive power, 
with headquarters at Childress. 


Diesel 


A. R. Snyper, mechanical superintendent 
of Diesel power of the Union Pacific at 
Omaha, Neb., has had his headquarters 
transferred to Salt Lake City, Utah. Mr. 
Snyder at Salt Lake City will be centrally 
located with respect to the area in which 
the Diesel locomotives are chiefly used. 


Master Mechanics and 
Road Foremen 


F. O. Fernstrom, who has been re- 
lieved, at his own request, as shop super- 
intendent of the Chicago, Milwaukee, St. 


Bakes or Dries “=e 


Coils & Armatures | 


Hutomatically 


NO Watching ° NO Timing 


Hi-volume horizontal air flow. 
Automatic heat control. 
Positive fresh air intake. 
Controlled volatile exhaust. 
Uniform temperature. 
Economical to operate. 

Easy to load and unload. 
HERE’S AN OVEN that saves 


time on urgent motor repair 
jobs. This DESPATCH S Oven 
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reduces baking time 25 to 35%, and bakes auto- 
matically—without watching or timing! 

Average load for this 6’x6’x6’ oven is 72 
armatures and 100 complete coil sets. Daily ca- 

acity is 216 armatures, 300 complete coils. 

emperature: 300°F. to 450°F. Time: variable 
up to 6 hours—ave. 4 hours at 300°F. Direct gas 
fired convection heat . . . automatic, safe (Factory 
Mutual approved). 


DESPATCH OVEN COMPANY 

Minneapolis Office: 619 S.E. 8th St. 

Chicago Office: 221 N. LaSalle St. 
Offices in All Principal Cities 


DESPATCH 


OVEN COMPANY $ 


GREAT j 
bakes two 3-ton 36” diameter armatures 
for diesel-electrics in 12 hours with this 
DESPATCH Oven. 


WRITE TODAY 


for information 


For additional information, use postcard, pages 41-42 


Paul & Pacific at Milwaukee, Wis., has 
been appointed master mechanic, with head- 
quarters at Milwaukee. 


R. F. BATCHMAN, general foreman en- 
ginehouse at Englewood, Ill., of the New 
York Central, has been appointed assistant 
master mechanic at DeWitt, N. Y. 


Barry GLEN has been appointed master 
mechanic of the Chicago, Milwaukee, St. 
Paul & Pacific, at Chicago. 


Tuomas C. Rostnson has been appointed 
assistant master mechanic of the New York, 
New Haven & Hartford, with headquarters 
at Harlem River, N. Y. 


A. M. Martinson, master mechanic of 
the Chicago, Milwaukee, St. Paul & Paci- 
fic at Milwaukee, Wis., has retired after 
50 years of service with the railroad. 


F. W. Bunce, master mechanic of the 
Chicago, Milwaukee, St. Paul & Pacific, 
at Chicago, has been appointed master 
mechanic at Milwaukee, Wis. 


Electrical 


Vinci. F. Dowpen has been appointed 
engineer, car electrical equipment, of the 
New York, New Haven & Hartford. 


Car Department 


JoserH F. CLEMo, assistant general fore- 
man car repairs of the Southern at Birming- 
ham, Ala., has been appointed general 
foreman car repairs at Selma, Ala. 


Henry F. Morrison has been appointed 
assistant foreman freight-car repairs at the 
Hayne car shop of the Southern at Spartan- 
burg, S. C. 


Shop and Enginehouse 
ArTHUR E. Mayo has been appointed as- 
sistant superintendent of shops of the New 
York, New Haven & Hartford at Van 
Nest, N. Y. 


Ernest J. Ketty has been appointed 
superintendent of shops of the New York, 
New Haven & Hartford at Van Nest, N. Y. 


Oscar L. Ponp has been appointed assis- 
tant enginehouse foreman of the Southern 
at Greensboro, N. C. 


H. Crark Scoville has been appointed 
resident engineer at the Van Nest, N. Y. 
shops of the New York, New Haven & 
Hartford. 


W. Rupert Lona has been appointed 
night enginehouse foreman of the Southern 
at Selma, Ala. 


Watter P. SesastIan has been appointed 
night foreman of the Southern at Greens- 
boro, N. C. 


Wa ter B. Warren, night foreman of 
the Southern at Greensboro, N. C., has 
been appointed general foreman at Selma, 
N. C. 


CLYDE A. Low has been appointed chiet 
inspector at the Van Nest, N. Y., shops 
of the New York, New Haven & Hartford. 


Boypen P. Taytor has been appointed 
general foreman at the Van Nest, N. Y., 
shops of the New York, New Haven & 
Hartford. i 
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Need a Special Cutter in a Hurry? 
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Above: The taper shank cutters at the rear were 
made—or ground from the solid if you prefer— 
fom scrap, on a CINCINNATI Monoset Cutter and 

Tol Grinder. The other cutters and the two 

Sthessmen™ were also ground on a Monoset. 


Right: Grinding a radius on a helical end mill. 
At the same chucking, the diameter and face 
of the teeth are also ground. The machine is a 
CINCINNATI Monoset Cutter and Tool Grinder. 
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New Developments in 


Design ot Locomotive Boilers’ 


T s£ term “forced-circulation” is used to describe the 
system in which a circulating pump takes water from 
a boiler drum and delivers it to the steam-generating 


; tubes at a pressure substantially higher than boiler pres- 


sure. The weight of water circulated is many times , 


eater than the maximum steam output and the water 


. is distributed to the various tubes by metering orifices. 


In any boiler it is necessary to supply water to the 


: steam-generating surface in sufficient quantity to absorb 
: the heat as fast as the furnace or gases deliver it to 


the heat-transfer surface. In a simple natural circulation 
boiler the steam is generated in tubes which obtain 
water from a lower drum and discharge into an upper 
or steam drum. Water is returned from the steam 
drum to the lower drum by a downcomer which is 
located in a relatively cool zone. When heat is applied 
to the steam-generating. tubes the density of the steam 
and water mixture in the tubes becomes less than that 
of the water in the downcomer and circulation takes 
place in proportion to the amount of heat applied. This 
basic principle is true of all natural-circulation boilers 
although generally the actual circulation is much more 
complicated than described. In a locomotive firebox, 
for example, water is rising close to the firebox sheet 
at the tonal ree papers tae aster | a ‘Aassclation at 16, eae 
t Vicepresident, The Superheater Company. 
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Fig. 1—Forced circulation lo- 
comotive firebox 


petra! cone 


By Arthur Williams{ 


Operating at 600 lb. per sq. in. 
and 900 deg. F., proposed design 
has water-tube firebox and fire- 
tube barrel with pumps produc- 
ing positive water circulation 


and descending at the wrapper sheet at the same time. 
Obviously, the circulation in a natural-circulation boiler 
will depend on the permissible vertical distance between 
the upper and lower drums. When this is restricted it 
is difficult to obtain good circulation with high rates 
of heat transfer. 

In the forced-circulation system a circulating pump 
takes water from the top drum and discharges it at a 
pressure higher than boiler pressure to a header, From 
this header the water flows to the steam-generating tubes. 
At the entrance to each tube is a metering orifice and 
the circulating pump supplies sufficient head to force 
the water through the metering orifice and overcome 
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the resistance to flow in the tube. With this arrange- 
ment, the steam-generating tubes can be located in any 
manner desired without regard to the vertical clear- 
ance permissible. Since each tube is being fed a definite 
pre-determined quantity of water, the tube can be run 
with the flow upward, horizontal or even downward. 
Fig. 1 shows a forced-circulation firebox applied to 

a fire-tube barrel. Inlet and collecting headers together 
with support tubes are welded together to produce a 
structure equal in strength to the conventional boiler 
with stayed firebox. The steam-generating elements 
consist of relatively small diameter tubing arranged 
around the inside of the supporting structure and con- 
nected to the headers. Water from the circulating pump 
is fed to two main inlet headers located at the bottom 
` corners of the structure. The water from these main 
inlet headers is led through secondary inlet headers to 
the steam-generating surface. The steam-generating 
elements discharge into secondary collecting headers 
which, in turn, feed the main collecting header. From 
these, the steam and water mixture flows into the fire- 
tube barrel. The quantity of water circulated will depend 
on the design and operating conditions. When generat- 
ing steam at maximum capacity, the ratio of water 
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circulated to steam generated will be approximately ten 
to one, but may be higher or lower than this figure. 


Design of Firebox 


The firebox structure will first be described, and then 
later the entire locomotive boiler. The secondary inlet 
header located at the back tube sheet feeds the com- 
bustion-chamber steam-generating elements. These dis- 
charge into the secondary collecting header located be- 
tween the firebox and combustion chamber and the mix- 
ture flows into the two main collecting headers located 
at the top of the firebox. The firebox steam-generating 
elements are fed from a secondary inlet header located 
at the back of the firebox. This header is divided into 
three parts. The two sides are fed directly from the 
main inlet header and discharge water to the firebox 
steam-generating elements on each side. The top part 
of the header is blanked off from the two sides and is 
fed by the back head support tubes which take water 
from a secondary inlet header connected to the two 
inlet headers at the back end of the firebox. This top 
inlet header supplies water to the firebox elements in 
the roof. All of the firebox elements discharge the water 
and steam mixture into the secondary collecting header 
located between the firebox and combustion chamber. 

The arch is supported on arch tubes which run from 
a secondary inlet header connected to the two main 
inlet headers at the front of the firebox, to the back end 
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SUPERHEATER OUTLET 


of the firebox, where they discharge into the collecting 
headers. Outside of the heating surface are a number 
of longitudinal and transverse support tubes. To give 
greater strength and rigidity, the longitudinal support 
tubes are also connected with diagonal brace tubes. The 
support tubes are furnished with a small amount of 
water from the inlet headers and discharge to the col- 
lecting headers. No appreciable steam is generated in 
these tubes and the only purpose of furnishing the water 
at saturation temperature from the circulating pump is 
to insure that all of the elements making up the entire 
structure, that is, headers, support tubes and steam 
generating elements, are at substantially the same tem- 
perature. This makes it possible to weld together all 
of the headers and support tubes and thus obtain a 
structure equal in strength to the conventional loco- 
motive boiler. Furthermore, the steam-generating ele- 
ments can be fastened in place without any possibility 
of troubles from vibration by welding where necessary 
to the support tubes. 


The Complete Boiler í 


A complete design of locomotive boiler suitable for 
600 Ib. per sq. in. and 900 deg. F. is shown in Fig. 2. 


BOILER ORY PIPE 


PRIMARY 
SUPERHEATER HEADER 


Fig. 2— Forced-circulation 
locomotive boiler 
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The firebox is the same as shown in Fig. 1. The front 
part of the boiler is of the conventional fire tube con 
struction. The two inlet headers, the two collecting 
headers and the secondary header at the front end o! 
the firebox are joined to the barrel with proper welding 
and bracing to give secure attachment. The two collect: 
ing headers each discharge to a centrifugal type stear 
separator. The centrifugal separator will discharge al 
of the water beneath the water line in the barrel an: 
only dry steam will flow into the steam space in th 
barrel. A high efficiency of separation is possible sinc 
the circulating pump furnishes sufficient head to over 
come the pressure drop through the steam separato! 
With only dry steam being delivered from the firebo 
into the barrel there should be a great improvemer 
in the quality of steam entering the dry pipe. 
Primary and secondary superheaters are used to prt 
duce a steam temperature of 900 deg. F. All of tt 
steam generated enters the dry pipe and flows to 
header in the smokebox in the usual manner. Tt 
steam passes first through a firetube superheater whe 
the temperature is raised to approximately 750 deg. ] 
The steam is then taken to a combustion-chamber supe 
heater where the temperature is increased to 900 deg. ] 
From the combustion-chamber superheater the stea 
flows to a throttle and thence to whatever drivi 
mechanism is being used on the locomotive. The ci 
culating pump takes water from the barrel and di 
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charges it to the firebox inlet headers. All of the feed- 
water is introduced into the barrel so that scale-forming 
matter is thrown out of solution before it is taken to 
the firebox heating surface. 


Advantages of Design 


In a natural-circulation boiler relatively large tubing 
has to be used so that the resistance to flow will be kept 
at a minimum. With the circulating pump to over- 
come flow resistance small tubing can be used. For 
the same operating pressure the smaller diameter permits 
less wall thickness with a reduction in weight and with 


Fig. 3—Comparison of conventional and forced- 
circulation fireboxes 
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lower stresses due to the temperature differential be- 
tween the inner and outer wall surfaces. 

If the water is circulated through steam-generating 
tubes at a sufficient velocity, scale deposits can be elimi- 
nated or at least kept to a minimum. In a natural- 
circulation boiler, whether of the staybolt or tubular 
types, some parts of the boiler will receive more water 
than is necessary to keep scale deposits at a minimum 
and other parts will receive less. With the forced-cir- 
culation system, every tube is furnished with water at 
a velocity sufficient to minimize scaling, and the meter- 
ing orifice at the tube entrance ensures that this quan- 
tity will be at the desired figure regardless of the rate 
of operation. 

The circulating pump can continue to run while the 
boiler is cooling down and in this way the firebox heat- 
ing surface will be washed with hot water every time 
this is done. During the cooling-down period the pump 
will circulate large quantities of water from the barrel 
to the firebox and back to the barrel. In this way, the 
entire boiler structure will be cooled uniformly and 
should permit much less time for cooling down than 
is now necessary. During operation, the positive cir- 
culation of water through the firebox elements will 
insure that there is no sludge accumulation at any point. 
in the firebox. This will mean that blowing of the boiler 
from the locomotive barrel will insure positive control 
of boiler-water concentration with respect to both dis- 
solved and suspended solids. 

Maintenance of the steam-generating surface is easy 
since an element consisting of several pipes can be re- 

(Continued on page 77 j 


Fig. 4— (Left) Flame and gas travel; (Right) Water and steam circulation 
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Symposium on 


Diesel Performance 


Tue maintenance problems and the performance of 
Diesel-electric locomotives as compared with steam was 
discussed at a meeting of the New York Railroad Club 
on November 20, 1947, at which six speakers, repre- 
senting as many different roads, contributed informa- 
tion concerning the operation of that type of power on 
their respective roads and included in their presentation 
statistics indicative of operating cost and performance. 
These speakers were F. T. James, chief of motive power, 
Delaware, Lackawanna & Western; G. H. Higley, gen- 
eral air brake inspector, Erie; L. P. Zeigler, superin- 
tendent, Lehigh Valley; F. Thomas, assistant to general 
superintendent motive power, New York Central Sys- 
tem; I. R. Pease, superintendent of motive power, New 
York, Ontario & Western; and L. Richardson, assistant 
general manager, New York, Susquehanna & Western. 


Freight Operation on the D. L. & W. 


The present ownership on Freight Diesel locomotives 
on the Lackawanna is 12, six of which are three units 
each and the remaining six two units. The three-unit 
locomotives, geared for top speeds of 65 m. p. h., are 
used in road freight service and the two-unit locomotives, 
geared for 50 m. p. h., are used in helper service on 
mountain grades. The road freight locomotives average 
about 11,500 miles a month and the two-unit helpers 
about 5,700 miles a month. The three-unit road freight 
Diesels are used in combination with modern 4-8-4 types 
steam locomotives and, over the period in which the 
Diesels have been in service, gross ton-miles per train- 
hour have shown an increase of 18 per cent. The use of 
Diesels as helpers has resulted in a decrease of 29 per 
cent in freight helper locomotive-miles on the basis of 
equal gross ton-miles handled. The 12 Diesel locomo- 
tives have permitted the retirement of 41 steam locomo- 
tives and, at one location, six steam locomotives in 
helper service were replaced by a single Diesel. 

The Lackawanna operation indicates that Diesel 
freight locomotives can produce one thousand gross ton- 
miles for 73 per cent less operating and maintenance cost 
than steam locomotives and that in that case the increase 
in locomotive miles per day was 133 per cent. 


Diesel Performance on the Erie 


For a period of 34 months the Erie has had 5,400 hp. 
Diesel-electric freight locomotives in service between 
Marion, Ohio, and Meadville, Pa., and has found that 


Table I—Locomotive Performance 


Hours operated ....... 5... cece e eee e ere teens 118,629 
Hours out of service, Insp. & Rprs.........-.----+ 21,633 
Hours available, not used ..........-.---- sees 8,939 
Total potential hours ............ 2.6 -- seers 149,201 
Per cent utilization ..............--- shad ay a Ah 79.5 
Per cent availability .......... 00... cece eee eee eee 85.3 
Total mileage 34 months ............-----+ +--+ 2,276,767 


the newer type of motive power can handle 80 per cent 
more tonnage than the heavy 2-8-4 type steam locomo- 
tives formerly used. These six 5,400-hp. units are now 
handling 50 per cent of the train miles over the 114-mile 
territory mentioned and 71 per cent of the gross ton- 
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New York Railroad Club meet- 
ing brings out interesting data 
on the problems involved in 
operation and maintenance of 
Diesel power on six roads 


miles. The six Diesel-electric locomotives have made 
possible the transfer of 18 steam locomotives to other 
territories and as a result the retirement of a greater 
number of lighter steam units of obsolete design has been 
effected. 

The performance of the six Erie 5,400 hp. Diesel 
locomotives for the 34-month period of ownership, in- 
cluding August, 1947, is shown in Table I. 

The mileage for each individual locomotive was from 
410,000 to 415,000 miles. 

For the 34-month period of operation the six Diesels 
have averaged 7.4 gallons of fuel oil per mile and the 
cost per thousand gross ton miles $.194; this cost in- 
cludes, fuel oil, lubricating oil, other supplies, labor, 
material, enginehouse expense—labor and material, fuel- 
ing expense. : 

In August, 1947, 673 Diesel freight trains were oper- 
ated and, to handle the same tonnage as was handled in 
673 Diesel trains with steam power, would have re- 


Table II —Train Performance 
Train miles — Diesel 808,337 
Equivalent — steam ...... o.oo 1,341,371 
Saving train miles — Diesel vs. steam ....... spond 533,034 
Diesel locomotive miles ...............00 eee eens 825,476 
Equivalent with steam ..............-.--00-- see 1,445,330 
Saving locomotive miles — Diesel vs. steam......... 620,854 


quired 1,144 steam trains or a saving of 471 trains by 
operating with Diesel versus steam. 

Table II shows the year 1946, Diesel versus steam 
on a mileage basis. 


Helper Service on the Lehigh Valley 


The Lehigh Valley uses two 5,400 hp. Diesel-electri 
locomotives which were purchased exclusively for helpe: 
service between Coxton, Pa., and Gracedale, a mountai1 
grade 21 miles long having a ruling grade at one poin 
of 1.16 per cent with many eight-degree curves. Th 
performance of these locomotives in Relper service i 
shown in Table ITI. 

For comparison of trains and tons moved with stean 
helper locomotive, December, 1944, the last month tha 
all freight helper service was performed by steam loco 
motives, is compared with August, 1947, when practic 
ally all freight helper service was performed by tw 
5,400 hp. Diesel locomotives. 

In December, 1944, it was necessary to reduce the ton 
nage of the average train 266 tons, or five cars per trair 
for movement over the mountain with 2.03 steam helpe 
locomotives, whereas in August, 1947, trains arrivin; 
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at Coxton from the west have an average of 915 tons 
„added, or 11 cars, with one Diesel locomotive helper. 

In December, 1944, there was an average of 24 helper 
locomotives and crews boarded per day. To furnish this 
service it was necessary to have in service 15 steam 
helper locomotives. In August, 1947, there was an aver- 


Table I1I—Comparative Operating Data 
DecemsBgr, 1944 
Average through freight trains per day Sayre, Pa. to 
Coxton 


ny PRG SS SVEN Red E ARAN D DESES G om 9.5 
Average cars per train ................... . 83.0 
Average tons per train .................. 4551 
Average freight trains per day Coxton east 12.16 
Average cars per train .................. 00.05. 78 
Average tons per train .... 4285 


Average steam helper Locomotives per ‘train 2.03 
Average time Coxton to Gracedale .... ..... ... 1 hr. 35 min. 
Average miles per hour Coxton to Gracedale .... À 13 
AUGUST, 1947 
Average through freight trains per day Sayre, Pa. to 
on 


Coxton ........ TEE E ee 8.6 
Average cars per train ......... 76 
Average tons per train ..................0 0-0 eee 3872 
Average freight trains per day Coxton east ...... 7.51 
Average cars per train ..............-...00000005. 87 
Average tons per train ...... gaged fe reee aa 3 4787 
Average Di helper locomotive per train.......... 1 
Average time Coxton to Gracedale  ..... ..... . 1 hr. 33 min. 
Average miles per hour Coxton to Gracedale ..... 15 


age reduction in number of trains over the mountain 
per day of 4.65. On this basis with the business now 
handled, and if steam helpers were used, it would re- 
quire ten steam helper locomotives, as against two 5,400 
hp. Diesel locomotives now in service. 


Cost of Helper Operation 


In December, 1944, there was a movement of 1,615,- 
362 tons over the mountain between Coxton and Grace- 
dale at a cost of 3.67 cents per ton. In August, 1947, 
there was a movement of 1,115,500 tons at a cost of 1.21 
cents. This cost per ton moved includes wages of helper 
engine crews, fuel, enginehouse expense, supplies and 
maintenance of locomotives, a saving of 2.46 cents per 
tog or $22,441.30. If operating today with steam helper 
locomotives, with the increased cost of fuel and increase 
m wages granted în May, 1946, it would cost 4.35 cents 
per ton; therefore, by present Diesel helper operation a 
saving of $35,026.70 in August 1947 was realized. 
_With the use of the Diesel helper locomotives many 
hidden savings have been made. For example—by the 
added tonnage of trains leaving Coxton the equivalent of 
27 trains for the month of August 1947 have been ab- 
sorbed. This represents a saving of $5,527.44 for this 
period. The road has been relieved of the expense of 
maintaining ten steam locomotives; the servicing time 
of steam helpers average 214 hours per locomotive, 
whereas the servicing time of the Diesel is 30 minutes. 
With the Diesel the turning of the locomotive prior to 
leaving Coxton and prior to returning from Gracedale 
to Coxton has been eliminated. This also permitted the 
abolishment of three switch tenders. With the use of 
steam helpers when three were required, two were cou- 
pled to the caboose and one to the lead engine, and be- 
cause of this it was necessary to stop at Gracedale to 
uncouple from the train, after which it was necessary 
to make a brake test, and set retainers before proceed- 
ing east. With the present operation, after the brake 
test is made, the retainers are set which reduces the 
road time. All water stops on the mountain have been 
eliminated whereas, in December, 1944, there were 71 
trains that made water stops. 

The elimination of water stop contributed materially 
to a reduction in road and terminal delays and draw- 
head failures, 
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Passenger Handling on the New York Central 


Mr. Thomas, in outlining some of the problems with 
which the New York Central was faced, told of the 
changes that were required in the handling of fuel and 
water for Diesel passenger power in order to make the 
most efficient use of this type of power. One of the 
unusual developments along this line was the building 
of portable fuel and water cars that could be spotted at 
different locations over the territory in which the new 
Diesel power was operated until such time as it could 
be determined where permanent facilities should be es- 
tablished. These portable supply cars were designed in 
such manner that they could pump at least 300 gallons 
of fuel oil and 500 gallons of water per minute. A 4,000 
hp. passenger locomotive equipped with two steam gen- 
erators requires approximately three gallons’ of fuel per 
locomotive mile and 750 gallons of water per hour to 
handle 14- to 16-car trains in severe winter weather. 
As a protection against delays due to running out of 
heating boiler water there was built into the passenger 
Diesel a steam-operated siphon which could take ap- 
proximately 100 gallons of water a minute out of a 
source such as a steam locomotive tender, track pan or 
roadside pond. 

Mr. Thomas, in speaking of the scheduling of runs, 
brought out that proper scheduling has made possible 
maximum mileage of Diesel power and that on the New 
York Central, over a 30-month period, the passenger 
locomotives have averaged slightly under 30,000 miles 
a month and that one single locomotive, in 31 months, 
had covered 900,274 miles. It was of incidental interest 
that at the end of that mileage this locomotive was placed 
over the drop pit and the first truck removed that had 
been removed from the Diesel passenger locomotive after 
that accumulation of mileage. The truck change re- 
quired one hour and ten minutes. 

The development of the Diesel supervisory staff on 
the N. Y.C. and the part played in training men through 
the use of instruction cars was dealt with by Mr. Thomas. 


Conversion Problems on the 0. & W. 


Early in 1945 the O. & W. took delivery of nine 
2,700 hp. Diesel-electric freight locomotive units which 
permitted the movement of approximately 80 per cent 
of the main line freight tonnage in Diesel operated tranis. 
During 1948 the road expects to install 46 additional 
units for freight, passenger and switching service. The 
experience of the O. & W. has indicated the replace- 
ment of steam by Diesel has been in the ratio af approx- 
imately two to one. In 18 months of operation each of 
the nine 2,700 hp. locomotives has made approximately 
216,000 miles and to date no operating failures have 
been experienced; no traction motor or main generator 
has been burned up (this being attributed to a 65:12 
gear ratio which acts as a safety valve in overload con- 
ditions) ; only two shop man-failures have occurred and 
no locomotive has been held out of service more than 
48 hours for inspection or repair except in the case of 
two collisions and two derailments. 


Diesels on the Susquehanna . 


In outlining the service obtained from 20 combination 
Diesel-electric locomotives on the Susquehanna, Mr. 
Richardson presented a chart showing a 24-hour service 
record of each of these locomotives in the different 
classes of service. An analysis of the service indicated 
that the overall utilization of the Diesel-electric locomo- 
tives on the Susquehanna is 84 per cent. Only 6.9 per 
cent is spent awaiting service and 9.1 per cent of the 
time is spent in the shop. 
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Hopper-Car Evolution’ 


Asrree examination of drawings of many hopper cars, 
from those of the very first lot of steel hopper cars built 
in 1897 to those last built, nine designs have been selected 
to highlight development. Weight, capacity and bare 
body weight per cubic foot of coal carrying capacity for 
. each of these are shown in the table. 

Cars numbered 1, 2 and 3 were selected to illustrate 
progress and represent three important periods in car 
development. The first period extended from 1897 to 
about 1918; the second, from 1918 to 1935, and the 
third from 1935 to the present time. Cars numbered 
1, 2 and 3 were built of carbon steel. Cars 4 to 8, in- 
clusive, utilized materials other than carbon steel for 
all or parts of their body structure. Car No. 9 is in- 
cluded only for comparison with No. 8. Except for 
No. 5, which represents a welded design, bodies for all 
of these cars are riveted structures. 


Three Development Periods 


Car No. 1 is a Pennsylvania Class GLA hopper car. 
This is selected to represent the first period in the de- 
velopment because its weight and capacity check closely 
with the average for a large number of cars built for 
many railroads between 1897 and 1918. In this first 
period the steel car and the steel hopper car were new 
and a wide variety of construction details were devel- 
oped and built into the cars. Some features in the very 
first design still remain among the most favored. One 
of these is the saw-tooth arrangement of hoppers and 
another, the 30-deg. slope for end floor. Couplers, draft 

. gear and reinforcing members for top of sides on the 
first cars were soon proved deficient and were strength- 
ened. By the end of this period most railroads were 
specifying continuous center sills formed of rolled sec- 
tions, bulb angles for reinforcing the top of sides, 5-in. 
by 7-in. shank couplers, friction draft gear and arch-bar 
trucks. 

Car No. 2 is the United States Railway Administra- 
tion 55-ton hopper. This was developed by engineers 
representing the larger car-building companies and was 
approved by engineers representing the railroads. Com- 
plete sets of detail drawings for this and other U.S.R.A. 
cars were furnished nearly all railroads and many cars 
of this design were built between 1918 and 1935. This 
design provided construction details proved in the first 
period and capacity for hauling 55 tons of coal. 

Prior to 1928, most general-purpose hopper cars 


* From a paper ted at a Railroad Division session during the 
annual meeting of the American Society of Mechanical Engineers held at 
Atlantic City, N. J., December 1-5, 1947. 

t Consulting engineer, Pressed Steel Car Company. 
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Examples of three periods of 
steel-car development and of 
lightweight construction pre- 
sented and discussed — Au- 
thor suggests increased cost of 
better brakes should not be 
charged to weight reduction 


utilized flat side sheets with reinforcing members on 
the outside of the car, but about 1928 many roads 
changed their sides by sloping the side sheets in near 
the top, and placing stiffening stakes on the inside. This 
arrangement offers flat surfaces throughout most of the 
car length for engaging supporting members in cart 
dumpers and affords the desired capacity in the shortest 
length. 

In the second period, 6-in. by 8-in. shank couplers 
with cast-steel yokes and key attachments and cast-steel 
side-frame trucks came into general use. Also, hooks 
and latches for locking hopper doors advanced in favor 
over devices operated by shafts and locked by means of 
ratchets and pawls. P 

Creation of this design and the wide distribution of 
its detail drawings brought to attention the economics 
and advantages offered by a standard car and paved the 
way an the adoption of the AAR standard hopper cars 
in 1935. 

Car No. 3, representing the third period, is an AAR 
standard 50-ton hopper car except that it is equip 
with I-beam bolsters and with weldments substituted for 
body castings. The AAR standard hopper car was de- 
signed in 1934 by the American Railway Car Institute 
Committee on Freight Car Design working in conjunc- 
tion with the Car Construction Committee of the 
Mechanical Division, Association of American Railroads. 
This design met with considerable favor and many of 
these cars have been built since 1934. It refined and 
simplified construction details proved in the first and 
second periods and offered several new features. One 
of these is the welded Z-section center sill and, another, 
the one-piece hopper chute with welded door frame. It 
also took advantage of changes in road clearances an 
loading rules to provide sufficient capacity to receive 4 
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The Trend of Hopper-Car Design from the Beginning of the Steel Era 


Nominal Weight of 
Capacity, Complete Weight of 
No. tons Body Material Car, lb. Trucks, 1b. 
1 50 16400 
2 50 16400 
3 50 16180 
4 50 2200 
5 50 ‘ 14000 
6 50 Aluminum and carbon steel.... 31600 14000 
7 50 Wood and carbon steel ....... 43200 15700 
8 70-90 Cor-Ten steel and carbon steel.. 48600 22700 
9 70-90 Carbon steel ................ 59300 24800 


Weight of Weight of Bod Body Weiestgait 
eight o! eight o ly o 
Couplers; Excl- of Coupler, Capacity Gear,and Air-Brake 
Draft T, Draft Gear with 10-in. Equipm eaped 

and Air-Brake and Air-Brake Average cu, ft. of Hep 
Equipment, Ib. Equipment, lb. Heap, cu. ft. ty, 

2140 20860 1923 10.84 

2640 22260 2120 10.3 

2951 22069 2429 Ha i 

2700 15900 2605 61g 

3294 16206 2553 es 

2781 14819 2630 3.63 

2780 24720 2307 10.71 

3150 22750 3086 23 

2810 31690 2975 10. 
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load of coal equal to the rail load-limit weight minus 
empty-car weight. The sides are of the inbent type, 
reinforced at top by 5-in. bulb angles and with stakes 
on the inside. By the time this car was developed 
couplers and attachments, dimensions for draft gear and 
essential dimensions for trucks had been standardized 
and AB brake equipment was required on all new cars. 


Experience with Light Weight 


Car No. 4 was designed by the Pressed Steel Car 
Company in 1934 to take full advantage of the physical 
properties of the then new Cor-Ten steel and high- 
tensile steel castings to provide a car of minimum 
weight which would carry the maximum allowable 
load of coal and other bulk materials.1 Compared with 
cars built of carbon steel, the sheets and plates used in 
this design are very thin and when this was first offered 
many railroad men thought that it would not stand up 
in service. Early in 1935, 110 of these cars were placed 
in service on three railroads. One of these cars, taken 
from service on the Bessemer & Lake Erie, was exhibited 
at Atlantic City in June of last year while the convention 
of the Mechanical Division, Association of American 
Railroads was in progress. After more than twelve years’ 
service a few small holes and cracks have developed in 
floor and side sheets, but officers responsible for their 
repair estimate that with a little patching they will attain 
at least two more years’ service from these sheets before 
they require replacement. One-quarter-inch copper- 
bearing-steel floor sheets in hopper cars on this par- 
ticular line are regularly replaced in from 12 to 14 years. 
Cars in service on the Pittsburgh & Lake Erie required 
patching after 11 years. On this road, 14-in. copper- 
bearing-steel floors are usually replaced in from 10 to 12 
years. Cars in operation on the Burlington had sides 
and. floor sheets replaced in December, 1926, after 
nearly 12 years’ service. Repairmen on this railroad 
decided to replace these sheets rather than patch cracks 
and small holes that had developed in them. 

Twelve years’ experience with these ultra-light- 
weight cars on three railroads shows that they are 
providing service life comparable with that of 14-in. 
copper-bearing-steel floors in hopper cars and suggests 
that slightly heavier Cor-Ten steel sheets equally well 
supported will outlast 14-in copper-bearing-steel. The 
service life of 14-in. copper-bearing-steel floors in hop- 
per cars varies widely in different sections of the coun- 
try and on different railroads, but it appears logical 
to assume that in sections where longer life is obtained 
from %-in. copper-bearing steel, a correspondingly longer 
life can be expected from the thinner sheets of Cor-Ten. 


High-Strength Steel and Welding 


Cars No. 8 and 9 were both designed to carry nomi- 
nally 70 tons of coal or 90 tons of ore. Both were built 
for the Bessemer & Lake Erie; No. 9 of carbon steel in 
1931, No. 8 of Cor-Ten steel in 1936. Both designs are 
used in the same service, moving coal from the Pitts- 
burgh district to their lake port and ore on the return 
tnp. No. 8 carries about three tons more coal and five 
net tons more ore than No. 9. For each trip with coal, 
the railroad collects $5.43 and, with ore, $5.90 more 
revenue for Car No. 8 than for Car No. 9. This in- 
creased revenue alone should show a very good return 
on any premium paid for the Cor-Ten-steel car over 
the cost of the carbon-steel car. 

Car No. 5 is a new design developed by the Railway 
Research Bureau of the United States Steel Corporation 


1See Reilwoy Mechanical Engineer, » 193 
dese tes woy Mech ng January, S, page 11, for a 
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Subsidiaries. As of July of this year, only a sample car 
had been built but additional cars were on order.” In this 
design two modern developments, Cor-Ten steel and arc 
welding, are combined to offer a practical light-weight 
car having a very smooth interior for the free flow of 
lading. The side sheets consist of two strips butt-welded 
together, the uppersection being %49-in. thick and the 
lower, No. 8 gauge. The side reinforcing members are 
rolled sections and are applied on the outside of the 
sheets. The center sills consist of two pressed or rolled 
channel sections butt-welded together and welded to 
separate draft sills. The latter are the standard welded 
Z-section center sills. 


Aluminum 


Car No. 6 was developed by the Aluminum Company 
of America to utilize aluminum for body structure, except 
for center sills and bolsters which are of carbon steel. 
The bolsters are I-beam type and the center sills standard 
welded Z-sections. As of July of this year, this particu- 
lar design had not been built, but aluminum hopper cars 
of other designs were in service. 

Car No. 7 represents a composite design built in 1923. 
Wood has never met with much favor in hopper-car 
design, but it has been used quite extensively for sides 
and floors when steel plates for these were not obtainable. 


Weight Economics 


Minimum dead weight consistent with overall cost 
has been an objective of practically all designers. The 
table shows that in each succeeding period in the devel- 
opment, weight per cubic foot of coal-carrying capacity 
was decreased. Stated in other words, capacity was 
increased without increasing weight proportionately. The 
tabulated data also permit comparison of capacities and 
weights of cars built of carbon steel with those utilizing 
other materials in the construction of their bodies. 

Almost everyone interested in freight cars knows that 
it costs real money to move dead weight but there does 
not appear to be agreement on what the actual out-of- 
pocket cost to the railroads is. These costs were analyzed 
some years ago by A. F. Stuebing, of the Carnegie- 
Illinois Steel Corporation, and by the Mechanical Ad- 
visory Committee to the Federal Co-ordinator of Trans- 
portation. The figures they arrived at varied from 0.619 
to 1.944 mills per ton-mile. These figures are under- 
stood to have been based on operations in or about 1930. 
Since then, nearly all costs have advanced very material- 
ly and it is reasonable to assume that this cost is also 
much higher today than it was in 1930, and if train 
speeds are stepped up the costs will be still higher. 

Whatever figure for this cost is accepted will be an 
important factor in determining what the railroads can 
profitably afford to pay for reduced dead weight, but 
not the only one to consider. Hopper cars are usually 
loaded to maximum capacity and because capacity is 
increased to the extent weight is reduced, railroads col- 
lect additional revenue on practically every load hauled. 
Also, hopper-car floor and side sheets wear out, due to 
the combined action of corrosion and abrasion, and are 
regularly replaced one or more times during the life of 
the car and an increase in the service life of these will 


“reduce maintenance cost. 


Reduced dead weight, increased capacity and longer 
life of parts may be obtained in hopper cars by substi- 
tuting low-alloy high-strength steel or aluminum for 
carbon steel in bodies. The first mentioned permits re- 

(Continued on page 78) 


3 See Railway Mechanical Engineer, May, 1946, page 254, for a descri 
tion of this ar, sis 7 , i 
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Locomotive 


Boiler Performance’ 


Tue conventional locomotive firebox and boiler as we 
know it, because of the restrictions placed on the loco- 
motive structure, has limited the freedom of the designer. 
Actually the locomotive boiler of 1947 is much the same 
as it was 50 years ago. The boiler is larger, more 
powerful, and certainly more expensive, but the body 
shape is the same. It is a case of convention controlling 
an art. 

Reasons for continuing the common structure of the 
locomotive boiler are many and sound. As a power 
plant the locomotive does not get regular attendance 
during its working hours. Its utter simplicity permits 
men with limited knowledge to obtain full capacity from 
it in spite of extremely severe service conditions. 

In the locomotive as a whole the boiler assumes the 
role of a backbone in that it is the main structure. It 
supports itself and provides stability. The boiler is 
reasonably durable and safe. Its fabrication is simple 
and its maintenance is such that ordinary skills can 
keep it functioning as a highly useful tool. 

But because of the controlling factors in locomotive 
boiler design the result is a compromise of such magni- 
tude that improvement in the performance of the plant 
has come wholly from devices brought to the locomotive 
boiler and which have had a material effect on its func- 
tion of converting fuel energy into useful work. 

In the period 1900 to 1947 boilers have been made 
larger and pressures have been increased so that 300 Ib. 
per sq. in. is common. Improvements in front ends have 
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Advances in efficient coal 
burning have been retarded 
by space restrictions which 
have limited the disposition 
of radiant heating surface 


data are not available to permit an engineering approach 
to the design of modern steam locomotives. The so- 
called Cole ratios were never satisfactory. Even though 
Cole’s evaporative ratios were never adequate their use 
has been continued in the design of modern locomotives. 

The Cole ratios were developed as a result of the 
tests conducted by W. F. M. Goss at Coatesville in 1912. 
The major weakness in the Cole method of predicting 
locomotive performance lies in the fact that the firing 
rate is not given proper consideration; a secondary 
weakness lies in the scanty data on which the design 
proportions were based. 

Today, 30 years after the Cole ratios were published, 
we still lack sufficient locomotive test information for the 
rational design of a modern locomotive. It appears now 
that Cole based his proportions on the boiler tested by 
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been made by trial and error and some degree of stand- 
ardization has been effected. 

The greatest gains have been made through the adop- 
tion of combustion chambers, feedwater heaters and 
pumps, improved brick arches, water circulation throughs 
firebox, mechanical firing equipment, and the use of 
superheaters and steam dryers. 

Unfortunately for the progress of steam power no 
rational methods of design have been established, and 

* A paper presented at a Fuels Division session during the annual meet- 
ing of the American Society of Mechanical Engineers, Atlantic City, N. J., 


December 1-5, 1947. 
t Research Engineer, Standard Stoker Company. 
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Goss and that the formula produced by him applied only 
to that boiler. 

Any set of proportions, design formulas, or tabled 
design data used in the calculating of expected locomo- 
tive performance will have to give due weight to firing 
rate, and locomotives with different firing rates will be 
found to have different performance characteristics. 
This factor must also be used as the sustained firing rate 
because that means most in locomotive performance. 

Fig. 1 shows the difference in evaporation per square 
foot of grate per hour for locomotives of 30 years 
and a modern locomotive. There is a wide difference in 
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the characteristics of the hand-fire locomotive and the 
earlier mechanically fired locomotive, and this difference 
is due, to a great extent, to the fact that in one case firing 
is intermittent while the other is a sustained rate over 
the entire load range. As a contrast the modern loco- 
motive is capable of sustained higher rates of evaporation 
at the higher loads. Attention is called to the charac- 
teristics of the hand-fired engine and the drop in rate 
of evaporation at the higher firing rate. 

We ought to talk horsepower in connection with loco- 


Air Required 
for Coal Fired 


x 
A 
Ee 


Air 
Supplied 


y 
Y SaN 
RREN 


0 1000 2000 3000 4000 5000 
Drowbar Horsepower 


Air Required „1000 Lb. Per Kr 
© 
i=] 


oa 
So 


Fig. 2 (above)—The inade- 

quacy of air supply on high 

loads is shown by the two 
curves in this chart 


Fig. 3 (right) —Velocity pat- 

tern of air flow to firebox on 

a 4-8-2 type locomotive with 

and without air distributor at 

maximum locomotive speed of 
60 m.p.h 


Air Speed into Ashpan M.P.H. 


motives, since acceleration and power at sustained high 
vate - s are the features of a locomotive that pay divi- 
ends. 

In the boiler and firebox lie the greatest opportunities 
for materially increasing useful horsepower in the loco- 
motive. Further improvements can be made in the 
utilization of the steam. Increased horsepower must 
parallel a decrease in the amount of coal fire per horse- 
power developed. This has been demonstrated over a 
period of years as locomotives evolved, and as appliances 
for the benefit of the locomotive were developed. 

The accompanying table shows the reduction in fuel 
consumption per indicated horsepower-hour with a very 
steep rise in horsepower output on the Pennsylvania 
between 1904 and 1943. Further improvements in the 
way of increased horsepower can be made to existing 
locomotives through the use of knowledge available and 
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the intelligent application of devices now at hand or in 
the process of development. 

Advances in the efficient burning of coal on grates 
have come slowly because of the restrictions placed on 
the locomotive with respect to dimensions; these restric- 
tions have limited the disposition of radiant heating sur- 
face which is a determining factor in boiler capacity. 


Increase in Horsepower with Decrease 
in Coal Fired Per Horsepower 


ry coal, Coal fired, 
ar ci andiae b fredi Ib. per hr, 
ui ass orsepower e r. 
1904 E-2A 1,200 000 Perso si 
1914 K-4-S 3,330 10,000 3.0 
1943 T-1 6,500 16,500 2.7 


Too few of us realize the importance of combustion 
air supply to the locomotive firebox. The ability of the 
conventional steam locomotive to provide air for the 
burning of its fuel determines its capacity as a steam 
generator. It is characteristic of the steam locomotive 
that it is under-supplied with combustion air at high 
rates. Fig. 2 shows the inadequacy of such air supply. 

While certain possibilities exist with respect to more 
uniform quality of coal for locomotive fuel, which will 
require the co-operation of the coal industry, there are 
certain sections of the country to which this improve- 
ment will not apply for some time. But there are im- 
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mediate prospects for improving combustion with re- 
spect to air supply. A study which was carried on dur- 
ing the war in Canada and more recently in this country 
has developed certain facts about the distribution of 
air to the underside of locomotive grates. This princi- 
ple of undergrate air distribution has been established 
on locomotive road tests and confirmed by laboratory 
studies of air flow. 

In locomotive operation the effect of speed causes the 
air flow into the ashpan to pile the air at the back por- 
tion of the pan so that velocities through the grates at 
this location are much higher than those through the 
front portion of the grates. The result is that burning 
becomes unbalanced with most of the coal being burned 
on the back portion of the grates. Where velocities 
under the grates have been redistributed through the use 
of a properly designed undergrate air distributor it has 
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the resistance to flow in the tube. With this arrange- 
ment, the steam-generating tubes can be located in any 
manner desired without regard to the vertical clear- 
ance permissible. Since each tube is being fed a definite 
pre-determined quantity of water, the tube can be run 
with the flow upward, horizontal or even downward. 

Fig. 1 shows a forced-circulation firebox applied to 
a fire-tube barrel. Inlet and collecting headers together 
with support tubes are welded together to produce a 
structure equal in strength to the conventional boiler 
with stayed firebox. The steam-generating elements 
consist of relatively small diameter tubing arranged 

around the inside of the supporting structure and con- 
nected to the headers. Water from the circulating pump 
is fed to two main inlet headers located at the bottom 
` corners of the structure. The water from these main 
inlet headers is led through secondary inlet headers to 
the steam-generating surface. The steam-generating 
elements discharge into secondary collecting headers 
which, in turn, feed the main collecting header. From 
these, the steam and water mixture flows into the fire- 
tube barrel. The quantity of water circulated will depend 
on the design and operating conditions. When generat- 
ing steam at maximum capacity, the ratio of water 
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circulated to steam generated will be approximately ten 
to one, but may be higher or lower than this figure. 


Design of Firebox 


The firebox structure will first be described, and then 
later the entire locomotive boiler. The secondary inlet 
header located at the back tube sheet feeds the com- 
bustion-chamber steam-generating elements. These dis- 
charge into the secondary collecting header located be- 
tween the firebox and combustion chamber and the mix- 
ture flows into the two main collecting headers located 
at the top of the firebox. The firebox steam-generating 
elements are fed from a secondary inlet header located 
at the back of the firebox. This header is divided into 
three parts. The two sides are fed directly from the 
main inlet header and discharge water to the firebox 
steam-generating elements on each side. The top part 
of the header is blanked off from the two sides and is 
fed by the back head support tubes which take water 
from a secondary inlet header connected to the two 
inlet headers at the back end of the firebox. This top 
inlet header supplies water to the firebox elements in 
the roof. All of the firebox elements discharge the water 
and steam mixture into the secondary collecting header 
located between the firebox and combustion chamber. 

The arch is supported on arch tubes which run from 
a secondary inlet header connected to the two main 
inlet headers at the front of the firebox, to the back end 
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of the firebox, where they discharge into the collecting 
headers. Outside of the heating surface are a number 
of longitudinal and transverse support tubes. To give 
greater strength and rigidity, the longitudinal support 
tubes are also connected with diagonal brace tubes. The 
support tubes are furnished with a small amount of 
water from the inlet headers and discharge to the col- 
lecting headers. No appreciable steam is generated in 
these tubes and the only purpose of furnishing the water 
at saturation temperature from the circulating pump is 
to insure that all of the elements making up the entire 
structure, that is, headers, support tubes and steam 
generating elements, are at substantially the same tem- 
perature. This makes it possible to weld together all 
of the headers and support tubes and thus obtain a 
structure equal in strength to the conventional loco- 
motive boiler. Furthermore, the steam-generating ele- 
ments can be fastened in place without any possibility 
of troubles from vibration by welding where necessary 
to the support tubes. 


The Complete Boiler 


A complete design of locomotive boiler suitable for 
600 Ib. per sq. in. and 900 deg. F. is shown in Fig. 2. 
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The firebox is the same as shown in Fig. 1. The front 
part of the boiler is of the conventional fire tube con- 
struction. The two inlet headers, the two collectin 
headers and the secondary header at the front end o 
the firebox are joined to the barrel with Lpa welding 
and bracing to give secure attachment. The two collect- 
ing headers each discharge to a centrifugal type stearn 
separator. The centrifugal separator will discharge all 
of the water beneath the water line in the barrel and 
only dry steam will flow into the steam space in the 
barrel. A high efficiency of separation is possible since 
the circulating pump furnishes sufficient head to over- 
come the pressure drop through the steam separator. 
With only dry steam being delivered from the firebox 
into the barrel there should be a great improvement 
in the quality of steam entering the dry pipe. 

Primary and secondary superheaters are used to pro- 
duce a steam temperature of 900 deg. F. All of the 
steam generated enters the dry pipe and flows to a 
header in the smokebox in the usual manner. The 
steam passes first through a firetube superheater where 
the temperature is raised to approximately 750 deg. F. 
The steam is then taken to a combustion-chamber supe:-- 
heater where the temperature is increased to 900 deg. F. 
From the combustion-chamber superheater the steain 
flows to a throttle and thence to whatever driving 
mechanism is being used on the locomotive. The cir- 
culating pump takes water from the barrel and dis- 
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respect to improving locomotive boilers is that the in- 
efficiency in the present method of utilizing steam nulli- 
fies the effects of better production. 

But while progress has been made with respect to 
capacity and improved boiler performance, methods of 
bettering steam distribution in the cylinders have been 
refined and put in use, Sufficient experience has been 
gained to make these improvements immediately avail- 
able to the railroads. During the past year poppet valves 
have been in service on a 4-8-4 locomotive of modern 
design. During a period when this locomotive was as- 
signed to through passenger trains it broke the world’s 
record for sustained monthly mileage. Fig. 6. shows 
the improved horsepower output over the load range of 
a 484 locomotive when poppet valves replace piston 
valves, 

The most immediate prospects for improving the 
position of the conventional steam locomotive in the 
transportation field do not lie in attempting radical 

in design; the necessary data are not available 
for such designs. Improvements in any steam locomotive 
cannot be made through personal whim. Improved per- 
formance ought to be such that the industry as a whole 
benefits when new ideas are introduced or new tools 
for better utilization are developed. 

Industry-wide cooperation which is now making head- 
way through the joint efforts of railroads, coal producers, 
and equipment manufacturers will pay dividends in the 
future.’ A program for the future should include the 
pooling of knowledge available, and the pooling of finan- 
cial support to provide facilities for experimental work. 

_Data to be useful must be organized, classified and 
disseminated. The data, now lacking, for future design 
work should include information on higher steam pres- 
sures which is one of the possibilities open for improv- 
ing the competitive standing of the coal-burning steam 
locomotive. We are almost barren of information on 
fuels which can be obtained only through research that 
has continuity. Whether or not such innovations in coal- 
burning as the cyclone furnace can be adapted for loco- 
motive use may never be known unless such a program 
is undertaken by some cooperative group ably supported 
by the railroads and others who have a stake in the rail- 
road industry. There is need for further research in 
coal combustion and the proper handling and distribu- 
tion of air in the burning process. And in the search 
for improved boiler and overall locomotive performance 
in the future there must be included a materials research 
Program so that when better equipment becomes avail- 
able the materials to build it with will be at hand. 


Locomotive Boiler Design 
(Continued from page 69) — 

placed by simply cutting the two ends and welding a 

new element into place. 

There will be a substantial increase in firebox volume 
as shown by Fig. 3. This will give improved combus- 
ton and less trouble from cinder cutting and slag. 

Two circulating pumps would probably be used, each 
with sufficient capacity to operate the boiler. In case 
of failure of one pump, the other pump would auto- 
matically circulate all of the water necessary to bring 
the locomotive to the end of the run. 


Forced-Circulation Boilers in Service 


Although no forced-circulation locomotive boilers of 
the design described have been built as yet, there are 
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approximately 2,000 forced-circulation boilers in opera- 
tion in Europe in both land and marine service. A num- 
ber are also in service in this country. One design which 
is of interest because it contains many of the features 

roposed for the locomotive boiler is shown in Fig. 4. 

his is a portable steam generator built in capacities 
of 2,000 to 6,000 lb. per hr. The water is taken from 
the drum to the circulating pump and discharged to an 
inlet header. This header feeds three elements or cir- 
cuits in the furnace and four in the convection bank, 
with a metering orifice at the entrance to each circuit. 
The elements then discharge to an outlet header and 
the water and steam mixture is rated in the drum 
in a centrifugal type separator giving dry steam from 
the drum. As in the proposed locomotive design, the 
headers and elements are welded together to give suf- 
ficient structural strength and eliminate trouble from 
vibration. At the top of the boiler, the inlet and outlet 
headers are welded together and at the bottom they 
are connected by a substantial beam. This gives a strong 
backbone to the whole structure. The convection ele- 
ments are welded to baffles which hold the tubing in 
place and at the same time baffle the gases. The adjacent 
tubes in the radiant elements are spot-welded to hold 
them in place and prevent distortion. The circulating 
pump supplies sufficient pressure to give efficient sepa- 
ration in the drum in the same manner as proposed 
for the locomotive. 

The boiler controls are completely automatic. The 
boiler-feed pump is regulated by the water level in the 
boiler and the oil delivered to the burner is regulated in 
accordance with boiler pressure and steam demand. In 
case of failure of any of the auxiliaries which could 
cause damage to the boiler, the fuel supply is auto- 
matically shut off. The proper circulation of water 
through the steam-generating elements is indicated by 
the differential pressure between the circulating pump 
inlet and outlet. If this differential falls below a pre- 
determined figure, the fuel supply is automatically shut 
off. A similar indicator would be used on the forced- 
circulation locomotive boiler to indicate the proper de- 
livery of water to the firebox. 


Power-Plant Installations 


The largest forced-circulation boiler built to date 
was installed at the Somerset Station of Montaup Elec- 
tric Company, Fall River, Mass., during 1940-42. The 
unit is designed to generate 650,000 Ib. of steam per 
hour at 2,000 Ib. per sq. in and 960 deg. F. with a 
design efficiency at maximum continuous load of 89.3 
per cent. The size and shape of the boiler were de- 
termined by the floor space and head room available, 
and the decision to use forced circulation was made 
because the desired output could be obtained in a 
limited space. ; 

The unit consists of a radiant furnace, primary and 
secondary superheaters, steam re-heater, upper and 
lower economizers and a Ljungstrom air preheater. 
Three circulating pumps are installed, but one of these 
is held as a spare. In normal operation two of the 
pumps are used, delivering approximately three million 
Ib. of water per hour. One pump will furnish sufficient 
water for operation at a reduced capacity. The steam- 
generating elements are made of 1%-in. O. D. tubing. 

A unit built for the Koppers Company has a capacity 
of 350,000 Ib. of steam per hour at 800 Ib. per sq. in. 
and 750 deg. F. The unit consists of a radiant furnace, 
superheater, convection bank or secondary generator, 
economizer and air preheater. Two circulating pumps 
are provided, each of which has sufficient capacity to 
operate the unit at maximum output. 
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Symposium on 


Diesel Performance 


Tue maintenance problems and the performance of 
Diesel-electric locomotives as compared with steam was 
discussed at a meeting of the New York Railroad Club 
on November 20, 1947, at which six speakers, repre- 
senting as many different roads, contributed informa- 
tion concerning the operation of that type of power on 
their respective roads and included in their presentation 
statistics indicative of operating cost and performance. 
These speakers were F. T. James, chief of motive power, 
Delaware, Lackawanna & Western; G. H. Higley, gen- 
eral air brake inspector, Erie; L. P. Zeigler, superin- 
tendent, Lehigh Valley; F. Thomas, assistant to general 
superintendent motive power, New York Central Sys- 
tem; I. R. Pease, superintendent of motive power, New 
York, Ontario & Western; and L. Richardson, assistant 
general manager, New York, Susquehanna & Western. 


Freight Operation on the D. L. & W. 


The present ownership on Freight Diesel locomotives 
on the Lackawanna is 12, six of which are three units 
each and the remaining six two units. The three-unit 
locomotives, geared for top speeds of 65 m. p. h., are 
used in road freight service and the two-unit locomotives, 
geared for 50 m. p. h., are used in helper service on 
mountain grades. The road freight locomotives average 
about 11,500 miles a month and the two-unit helpers 
about 5,700 miles a month. The three-unit road freight 
Diesels are used in combination with modern 4-8-4 types 
steam locomotives and, over the period in which the 
Diesels have been in service, gross ton-miles per train- 
hour have shown an increase of 18 per cent. The use of 
Diesels as helpers has resulted in a decrease of 29 per 
cent in freight helper locomotive-miles on the basis of 
equal gross ton-miles handled. The 12 Diesel locomo- 
tives have permitted the retirement of 41 steam locomo- 
tives and, at one location, six steam locomotives in 
helper service were replaced by a single Diesel. 

The Lackawanna operation indicates that Diesel 
freight locomotives can produce one thousand gross ton- 
miles for 73 per cent less operating and maintenance cost 
than steam locomotives and that in that case the increase 
in locomotive miles per day was 133 per cent. 


Diesel Performance on the Erie 


For a period of 34 months the Erie has had 5,400 hp. 
Diesel-electric freight locomotives in service between 
Marion, Ohio, and Meadville, Pa., and has found that 


Table I—Locomotive Performance 


Hours operated ........... cece cece eee teers 118,629 
Hours out of service, Insp. & Rprs..............-5 21,633 
8,939 


Hours available, not used . 
Total potential hours ................. 0... e eee 149,201 


Per cent utilization ........... Buses EREA RA 5 79.5 
Per cent availability ......... -noana serrar 85.3 
Total mileage 34 months ............--------- 0 2,276,767 


the newer type of motive power can handle 80 per cent 
more tonnage than the heavy 2-8-4 type steam locomo- 
tives formerly used. These six 5,400-hp. units are now 
handling 50 per cent of the train miles over the 114-mile 
territory mentioned and 71 per cent of the gross ton- 
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New York Railroad Club meet- 
ing brings out interesting data 
on the problems involved in 
operation and maintenance of 
Diesel power on six roads 


miles. The six Diesel-electric locomotives have made 
possible the transfer of 18 steam locomotives to other 
territories and as a result the retirement of a greater 
number of lighter steam units of obsolete design has been 
effected. 

The performance of the six Erie 5,400 hp. Diesel 
locomotives for the 34-month period of ownership, in- 
cluding August, 1947, is shown in Table I. 

The mileage for each individual locomotive was from 
410,000 to 415,000 miles. 

For the 34-month period of operation the six Diesels 
have averaged 7.4 gallons of fuel oil per mile and the 
cost per thousand gross ton miles $.194; this cost in- 
cludes, fuel oil, lubricating oil, other supplies, labor, 
material, enginehouse expense—labor and material, fuel- 
ing expense. 

In August, 1947, 673 Diesel freight trains were oper- 
ated and, to handle the same tonnage as was handled in 
673 Diesel trains with steam power, would have re- 


Table II—Train Performance 


Train miles — Diesel ....... L.a 808,337 
Equivalent — steam ........ Lannan 1,341,371 
Saving train miles — Diesel vs. steam ....... Papas 533,034 
Diesel locomotive miles .................00- cee eee 825,476 
Equivalent with steam ................00 0-00 eee 1,445,330 
Saving locomotive miles — Diesel vs. steam......... 620,854 


quired 1,144 steam trains or a saving of 471 trains by 
operating with Diesel versus steam. 

Table II shows the year 1946, Diesel versus steam, 
on a mileage basis. 


Helper Service on the Lehigh Valley 


The Lehigh Valley uses two 5,400 hp. Diesel-electric 
locomotives which were purchased exclusively for helper 
service between Coxton, Pa., and Gracedale, a mountain 
grade 21 miles long having a ruling grade at one point 
of 1.16 per cent with many eight-degree curves. The 
performance of these locomotives in Helper service is 
shown in Table III. 

For comparison of trains and tons moved with steam 
helper locomotive, December, 1944, the last month that 
all freight helper service was performed by steam loco- 
motives, is compared with August, 1947, when practic- 
ally all freight helper service was performed by two 
5,400 hp. Diesel locomotives. 

In December, 1944, it was necessary to reduce the ton- 
nage of the average train 266 tons, or five cars per train, 
for movement over the mountain with 2.03 steam helper 
locomotives, whereas in August, 1947, trains arriving 
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at Coxton from the west have an average of 915 tons 
-added, or 11 cars, with one Diesel locomotive helper. 

In December, 1944, there was an average of 24 helper 
locomotives and crews boarded per day. To furnish this 
service it was necessary to have in service 15 steam 
helper locomotives. In August, 1947, there was an aver- 
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age reduction in number of trains over the mountain 
per day of 4.65. On this basis with the business now 
handled, and if steam helpers were used, it would re- 
quire ten steam helper locomotives, as against two 5,400 
hp. Diesel locomotives now in service. 


Cost of Helper Operation 


In December, 1944, there was a movement of 1,615,- 
362 tons over the mountain between Coxton and Grace- 
dale at a cost of 3.67 cents per ton. In August, 1947, 
there was a movement of 1,115,500 tons at a cost of 1.21 
cents. This cost per ton moved includes wages of helper 
engine crews, fuel, enginehouse expense, supplies and 
maintenance of locomotives, a saving of 2.46 cents per 
ton or $24,441.30. If operating today with steam helper 
locomotives, with the increased cost of fuel and increase 
in wages granted an May, 1946, it would cost 4.35 cents 
per ton; therefore, by present Diesel helper operation a 
saving of $35,026.70 in August 1947 was realized. 


With the use of the Diesel helper locomotives many 
hidden savings have been made. For example—by the 
added tonnage of trains leaving Coxton the equivalent of 
27 trains for the month of August 1947 have been ab- 
sorbed. This represents a saving of $5,527.44 for this 
period. The road has been relieved of the expense of 
maintaining ten steam locomotives; the servicing time 
of steam helpers average 214 hours per locomotive, 
whereas the servicing time of the Diesel is 30 minutes. 
With the Diesel the turning of the locomotive prior to 
leaving Coxton and prior to returning from Gracedale 
to Coxton has been eliminated. This also permitted the 
abolishment of three switch tenders. With the use of 
steam helpers when three were required, two were cou- 
pled to the caboose and one to the lead engine, and be- 
cause of this it was necessary to stop at Gracedale to 
uncouple from the train, after which it was necessary 
to make a brake test, and set retainers before proceed- 
ing east. With the present operation, after the brake 
test is made, the retainers are set which reduces the 
road time. All water stops on the mountain have been 
eliminated whereas, in December, 1944, there were 71 
trains that made water stops. 

The elimination of water stop contributed materially 
to a reduction in road and terminal delays and draw- 
head failures. 
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Passenger Handling on the New York Central 


Mr. Thomas, in outlining some of the problems with 
which the New York Central was faced, told of the 
changes that were required in the handling of fuel and 
water for Diesel passenger power in order to make the 
most efficient use of this type of power. One of the 
unusual developments along this line was the building 
of portable fuel and water cars that could be spotted at 
different locations over the territory in which the new 
Diesel power was operated until such time as it could 
be determined where permanent facilities should be es- 
tablished. These portable supply cars were designed in 
such manner that they could pump at least 300 gallons 
of fuel oil and 500 gallons of water per minute. A 4,000 
hp. passenger locomotive equipped with two steam gen- 
erators requires approximately three gallons’ of fuel per 
locomotive mile and 750 gallons of water per hour to 
handle 14- to 16-car trains in severe winter weather. 
As a protection against delays due to running out of 
heating boiler water there was built into the passenger 
Diesel a steam-operated siphon which could take ap- 
proximately 100 gallons of water a minute out of a 
source such as a steam locomotive tender, track pan or 
roadside pond. 

Mr. Thomas, in speaking of the scheduling of runs, 
brought out that proper scheduling has made possible 
maximum mileage of Diesel power and that on the New 
York Central, over a 30-month period, the passenger 
locomotives have averaged slightly under 30,000 miles 
a month and that one single locomotive, in 31 months, 
had covered 900,274 miles. It was of incidental interest 
that at the end of that mileage this locomotive was placed 
over the drop pit and the first truck removed that had 
been removed from the Diesel passenger locomotive after 
that accumulation of mileage. The truck change re- 
quired one hour and ten minutes. 

The development of the Diesel supervisory staff on 
the N. Y.C. and the part played in training men through 
the use of instruction cars was dealt with by Mr. Thomas. 


Conversion Problems on the 0. & W. 


Early in 1945 the O. & W. took delivery of nine 
2,700 hp. Diesel-electric freight locomotive units which 
permitted the movement of approximately 80 per cent 
of the main line freight tonnage in Diesel operated tranis. 
During 1948 the road expects to install 46 additional 
units for freight, passenger and switching service. The 
experience of the O. & W. has indicated the replace- 
ment of steam by Diesel has been in the ratio @ approx- 
imately two to one. In 18 months of operation each of 
the nine 2,700 hp. locomotives has made approximately 
216,000 miles and to date no operating failures have 
been experienced; no traction motor or main generator 
has been burned up (this being attributed to a 65:12 
gear ratio which acts as a safety valve in overload con- 
ditions) ; only two shop man-failures have occurred and 
no locomotive has been held out of service more than 
48 hours for inspection or repair except in the case of 
two collisions and two derailments. 


Diesels on the Susquehanna 


In outlining the service obtained from 20 combination 
Diesel-electric locomotives on the Susquehanna, Mr. 
Richardson presented a chart showing a 24-hour service 
record of each of these locomotives in the different 
classes of service. An analysis of the service indicated 
that the overall utilization of the Diesel-electric locomo- 
tives on the Susquehanna is 84 per cent. Only 6.9 per 
cent is spent awaiting service and 9.1 per cent of the 
time is spent in the shop. 
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“This matter is not to be treated too lightly as at 
the present time at least 75 per cent of the Diesel 
locomotives now in service will not require a great 
amount of attention in the immediate future but looking 
into the future we will be faced with the same problems 
with respect to maintenance as we are with production 
today. It is a responsibility of Diesel manufacturers to 
the railroads to furnish the best possible service at 
the lowest cost and I believe this is possible only 
through facilities of this character. The manufacturer 
will reap equal benefit with the railroad.” 

The writer of the letter feels that in the interest of 
economy of operation and the reduction of the inventory 
of expensive parts for this type of power it is up to 
the railroads to initiate some such idea as this if it is 
considered the logical thing to do. We hold no brief 
for the proposal beyond a keen interest in the reactions 
that may arise both from the people in the railroad 
industry and the manufacturing and supply industry. 
There is one comment, however, that occurs to us: 
to those who may be inclined to brush this proposal 
aside as impractical it may be well to remember that 
the automotive industry, especially as related to trucks 
and buses, has operated somewhat along this line in 
so far as the supply and warehousing of standardized 
replacement parts is concerned. 


Some Tips 

On Grinding 

Experience in railway shops doing a large and varied 
amount of grinding in connection with equipment re- 
pairs has developed a number of suggestions which 
are not new but possibly need re-emphasis in the inter- 
est of improved grinding practice and getting the best 
results with modern grinding machines. The machines 
referred to include plain grinders of various sizes, with 
or without bed gaps or taper attachments for finishing 
such parts as locomotive and car axles, crank pins, 
piston rods, valve rods, crosshead and knuckle pins 
and a wide range of smaller motion work pins. Internal 
grinders are used for such large specialized work as 
refinishing cross-compound air compressor cylinders 
without disassembly from the center casting and smaller 
machines for grinding the innumerable small holes in 
bushings and other equipment parts which must be 
finished accurately on a high-production basis. 

Face grinders render valuable service for finishing 
both new and worn guides and many other parts such 
as thin-wall journal boxes which need an accurately 
machined surface around the opening for the cover fit. 
It is difficult to do this job on either a planer or milling 
machine without chatter and loss of metal cutting time 
as the planer tool or milling cutter passes over spaces 
within and between individual journal boxes as set up 
on the work table. Link grinders are almost indis- 
pensable for finishing valve gear links and link blocks, 
and swing grinders serve many useful purposes, a good 
example of which is the removing of all surface defects 
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and sharp corners on driving rods to assume reliability 
and freedom from failure in service. Tool grinders and 
floor grinders are essential in every shop and car-wheel 
tread grinders are saving their cost many times over 
in finishing treads concentric with the journals and by 
gtinding out small flat spots on worn wheels. 

In any attempt to secure improved results in grind- 
ing, the machines themselves require first consideration 
as they are for the most part high-precision tools in 
which the grinding wheel spindles and bearings are the 
most important single units. Many elements in the 
condition of machines and their method of operation 
have a bearing on the accuracy, finish and production 
rate of work turned out, but none of these objectives 
can be achieved unless the spindle bearing adjustment 
is just right; i.e. not tight enough to run hot but suf- 
ficiently close-fitting to run a little warm up to hand- 
bearing temperature and thus assure absence of any 
possible slack or lost motion in the bearing. 

Particularly with large grinding wheels operating at 
high speeds, the question of wheel balance is funda- 
mental and may require re-adjustment more than once 
during the life of a single wheel, as the wheel structure 
is not necessarily homogeneous throughout and the 
wearing away of relatively dense or lightweight spots 
near the periphery of an accurately-balanced wheel may 
throw it out of balance. Another fact sometimes over- 
looked is that grinding wheels are porous and water 
absorbent and it may be necessary to spin large wheels 
for several minutes before shutting down a grinder at 
night and throw off all possible excess moisture. Other- 
wise the water will settle in the bottom half of the 
wheel to such an extent that the wheel will be definitely 
out of balance when started the next morning. 

Attention to work-center condition and alinement is 
important, also the method of driving work, and steady 
rests are of course required in grinding all long pieces. 
At one railroad shop where trouble was experienced 
with slight marring of finished crank shaft bearings 
with steady rests, the original hard wood blocks were 
covered with copper facing which also caused scratches 
due to small particles of abrasive becoming imbedded 
in the relatively soft copper. The same result in some- 
what less degree was found with hard bronze facing. 
Best results were finally secured with cast iron steady 
rest blocks, covered with canvas strips. 

Wheel selection with due consideration to the ma- 
terial to be ground, wheel and work surface speed, 
amount of feed and kind of finish desired is of course 
fundamental. In general, vitrified aluminum oxide 
wheels are used for grinding high-tensile steels and 
silicon carbon wheels for materials such as cast iron, 
aluminum, bronze, etc. Finish is determined largely by 
the grain of the wheel and the grade selected depends 
upon the kind of material being ground. Both the 
finish and accuracy of the work are dependent upon 
using wheels carefully trued with a diamond dresser. 
The right kind of coolant, in generous supply to carry 
away heat from the work as fast as it is generated and 
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load of coal equal to the rail load-limit weight minus 
empty-car weight. The sides are of the inbent type, 
reinforced at top by 5-in. bulb angles and with stakes 
on the inside. By the time this car was developed 
couplers and attachments, dimensions for draft gear and 
essential dimensions for trucks had been standardized 
and AB brake equipment was required on all new cars. 


Experience with Light Weight 


Car No. 4 was designed by the Pressed Steel Car 
Company in 1934 to take full advantage of the physical 
properties of the then new Cor-Ten steel and high- 
tensile steel castings to provide a car of minimum 
weight which would carry the maximum allowable 
load of coal and other bulk materials.1 Compared with 
cars built of carbon steel, the sheets and plates used in 
this design are very thin and when this was first offered 
many railroad men thought that it would not stand up 
in service. Early in 1935, 110 of these cars were placed 
in service on three railroads. One of these cars, taken 
from service on the Bessemer & Lake Erie, was exhibited 
at Atlantic City in June of last year while the convention 
of the Mechanical Division, Association of American 
Railroads was in progress. After more than twelve years’ 
service a few small holes and cracks have developed in 
floor and side sheets, but officers responsible for their 
repair estimate that with a little patching they will attain 
at least two more years’ service from these sheets before 
they require replacement. One-quarter-inch copper- 
bearing-steel floor sheets in hopper cars on this par- 
ticular line are regularly replaced in from 12 to 14 years. 
Cars in service on the Pittsburgh & Lake Erie required 
patching after 11 years. On this road, %4-in. copper- 
bearing-steel floors are usually replaced in from 10 to 12 
years. Cars in operation on the Burlington had sides 
and floor sheets replaced in December, 1926, after 
nearly 12 years’ service. Repairmen on this railroad 
decided to replace these sheets rather than patch cracks 
and small holes that had developed in them. 

Twelve years’ experience with these ultra-light- 
weight cars on three railroads shows that they are 
providing service life comparable with that of %4-in. 
copper-bearing-steel floors in hopper cars and suggests 
that slightly heavier Cor-Ten steel sheets equally well 
supported will outlast 14-in copper-bearing-steel. The 
service life of 34-in. copper-bearing-steel floors in hop- 
per cars varies widely in different sections of the coun- 
try and on different railroads, but it appears logical 
to assume that in sections where longer life is obtained 
from %-in, copper-bearing steel, a correspondingly longer 
life can be expected from the thinner sheets of Cor-Ten. 


High-Strength Steel and Welding 


Cars No. 8 and 9 were both designed to carry nomi- 
nally 70 tons of coal or 90 tons of ore. Both were built 
for the Bessemer & Lake Erie; No. 9 of carbon steel in 
1931, No. 8 of Cor-Ten steel in 1936. Both designs are 
used in the same service, moving coal from the Pitts- 
burgh district to their lake port and ore on the return 
tnp. No. 8 carries about three tons more coal and five 
net tons more ore than No. 9. For each trip with coal, 
the railroad collects $5.43 and, with ore, $5.90 more 
Tevenue for Car No. 8 than for Car No. 9. This in- 
creased revenue alone should show a very good return 
on any premium paid for the Cor-Ten-steel car over 
the cost of the carbon-steel car. 

Car No. 5 is a new design developed by the Railway 
Research Bureau of the United States Steel Corporation 
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3 See Reitwoz Mechanical Engineer, January, 1935, page 11, for a 
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Subsidiaries. As of July of this year, only a sample car 
had been built but additional cars were on order.? In this 
design two modern developments, Cor-Ten steel and arc 
welding, are combined to offer a practical light-weight 
car having a very smooth interior for the free flow of 
lading. The side sheets consist of two strips butt-welded 
together, the uppersection being 349-in. thick and the 
lower, No. 8 gauge. The side reinforcing members are 
rolled sections and are applied on the outside of the 
sheets. The center sills consist of two pressed or rolled 
channel sections butt-welded together and welded to 
separate draft sills. The latter are the standard welded 
Z-section center sills. 


Aluminum 


Car No. 6 was developed by the Aluminum Company 
of America to utilize aluminum for body structure, except 
for center sills and bolsters which are of carbon steel. 
The bolsters are I-beam type and the center sills standard 
welded Z-sections. As of July of this year, this particu- 
lar design had not been built, but aluminum hopper cars 
of other designs were in service. 

Car No. 7 represents a composite design built in 1923. 
Wood has never met with much favor in hopper-car 
design, but it has been used quite extensively for sides 
and floors when steel plates for these were not obtainable. 


Weight Economics 


Minimum dead weight consistent with overall cost 
has been an objective of practically all designers. The 
table shows that in each succeeding period in the devel- 
opment, weight per cubic foot of coal-carrying capacity 
was decreased. Stated in other words, capacity was 
increased without increasing weight proportionately. The 
tabulated data also permit comparison of capacities and 
weights of cars built of carbon steel with those utilizing 
other materials in the construction of their bodies. 

Almost everyone interested in freight cars knows that 
it costs real money to move dead weight but there does 
not appear to be agreement on what the actual out-of- 
pocket cost to the railroads is. These costs were analyzed 
some years ago by A. F. Stuebing, of the Carnegie- 
Illinois Steel Corporation, and by the Mechanical Ad- 
visory Committee to the Federal Co-ordinator of Trans- 
portation. The figures they arrived at varied from 0.619 
to 1.944 mills per ton-mile. These figures are under- 
stood to have been based on operations in or about 1930. 
Since then, nearly all costs have advanced very material- 
ly and it is reasonable to assume that this cost is also 
much higher today than it was in 1930, and if train 
speeds are stepped up the costs will be still higher. 

Whatever figure for this cost is accepted will be an 
important factor in determining what the railroads can 
profitably afford to pay for reduced dead weight, but 
not the only one to consider. Hopper cars are usually 
loaded to maximum capacity and because capacity is 
increased to the extent weight is reduced, railroads col- 
lect additional revenue on practically every load hauled. 
Also, hopper-car floor and side sheets wear out, due to 
the combined action of corrosion and abrasion, and are 
regularly replaced one or more times during the life of 
the car and an increase in the service life of these will 


“reduce maintenance cost. 


Reduced dead weight, increased capacity and longer 
life of parts may be obtained in hopper cars by substi- 
tuting low-alloy high-strength steel or aluminum for 
carbon steel in bodies. The first mentioned permits re- 

(Continued on page 78) 


2See Railway Mechanical Engineer, May, 1946, page 254, for a descri 
tion of this ats ar , 
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Locomotive 


Boiler Performance’ 


Tue conventional locomotive firebox and boiler as we 
know it, because of the restrictions placed on the loco- 
motive structure, has limited the freedom of the designer. 
Actually the locomotive boiler of 1947 is much the same 
as it was 50 years ago. The boiler is larger, more 
powerful, and certainly more expensive, but the body 
shape is the same. It is a case of convention controlling 
an art. 

Reasons for continuing the common structure of the 
locomotive boiler are many and sound. As a power 
plant the locomotive does not get regular attendance 
during its working hours. Its utter simplicity permits 
men with limited knowledge to obtain full capacity from 
it in spite of extremely severe service conditions. 

In the locomotive as a whole the boiler assumes the 
role of a backbone in that it is the main structure. It 
supports itself and provides stability. The boiler is 
reasonably durable and safe. Its fabrication is simple 
and its maintenance is such that ordinary skills can 
keep it functioning as a highly useful tool. 

But because of the controlling factors in locomotive 
boiler design the result is a compromise of such magni- 
tude that improvement in the performance of the plant 
has come wholly from devices brought to the locomotive 
boiler and which have had a material effect on its func- 
tion of converting fuel energy into useful work. 

In the period 1900 to 1947 boilers have been made 
larger and pressures have been increased so that 300 Ib. 
per sq. in. is common. Improvements in front ends have 
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Advances in efficient coal 
burning have been retarded 
by space restrictions which 
have limited the disposition 
of radiant heating surface 


data are not available to permit an engineering approach 
to the design of modern steam locomotives. The so- 
called Cole ratios were never satisfactory. Even though 
Cole’s evaporative ratios were never adequate their use 
has been continued in the design of modern locomotives. 

The Cole ratios were developed as a result of the 
tests conducted by W. F. M. Goss at Coatesville in 1912. 
The major weakness in the Cole method of predicting 
locomotive performance lies in the fact that the firing 
rate is not given proper consideration; a secondary 
weakness lies in the scanty data on which the design 
proportions were based. 

Today, 30 years after the Cole ratios were published, 
we still lack sufficient locomotive test information for the 
rational design of a modern locomotive. It appears now 
that Cole based his proportions on the boiler tested by 
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been made by trial and error and some degree of stand- 
ardization has been effected. 

The greatest gains have been made through the adop- 
tion of combustion chambers, feedwater heaters and 
pumps, improved brick arches, water circulation through. 
firebox, mechanical firing equipment, and the use of 
superheaters and steam dryers. 

Unfortunately for the progress of steam power no 
rational methods of design have been established, and 
ing of the American Society of Mechanical Engineen, Ailande City, Ne Jn 


December 1-5, 1947. 
t Research Engineer, Standard Stoker Company. 
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Goss and that the formula produced by him applied only 
to that boiler. 

Any set of proportions, design formulas, or tabled 
design data used in the calculating of expected locomo- 
tive performance will have to give due weight to firing 
rate, and locomotives with different firing rates will be 
found to have different performance characteristics. 
This factor must also be used as the sustained firing rate 
because that means most in locomotive performance. 

Fig. 1 shows the difference in evaporation per square 
foot of grate per hour for locomotives of 30 years a89 
and a modern locomotive. There is a wide difference 
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the characteristics of the hand-fire locomotive and the 
earlier mechanically fired locomotive, and this difference 
is due, to a great extent, to the fact that in one case firing 
is intermittent while the other is a sustained rate over 
the entire load range. As a contrast the modern loco- 
motive is capable of sustained higher rates of evaporation 
at the higher loads. Attention is called to the charac- 
teristics of the hand-fired engine and the drop in rate 
of evaporation at the higher firing rate. 

We ought to talk horsepower in connection with loco- 
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Fig. 2 (above)—The inade- 

quacy of air supply on high 

loads is shown by the two 
curves in this chart 


Fig. 3 (right)—Velocity pat- 

tern of air flow to firebox on 

a 4-8-2 type locomotive with 

and without air distributor at 

maximum locomotive speed of 
60 m.p.h 


Air Speed into Ashpan M.P.H. 


Motives, since acceleration and power at sustained high 
ae are the features of a locomotive that pay divi- 
lends, 

In the boiler and firebox lie the greatest opportunities 
for materially increasing useful horsepower in the loco- 
Motive. Further improvements can be made in the 
utilization of the steam. Increased horsepower must 
parallel a decrease in the amount of coal fire per horse- 
power developed. This has been demonstrated over a 
period of years as locomotives evolved, and as appliances 
for the benefit of the locomotive were developed. 

The accompanying table shows the reduction in fuel 
consumption per indicated horsepower-hour with a very 
steep rise in horsepower output on the Pennsylvania 
between 1904 and 1943. Further improvements in the 
way of increased horsepower can be made to existing 

omotives through the use of knowledge available and 
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the intelligent application of devices now at hand or in 
the process of development. 

Advances in the efficient burning of coal on grates 
have come slowly because of the restrictions placed on 
the locomotive with respect to dimensions; these restric- 
tions have limited the disposition of radiant heating sur- 
face which is a determining factor in boiler capacity. 


Increase in Horsepower with Decrease 
in Coal Fired Per Horsepower 
Dy coal, Coal fired, 


yar äi p nnicated R red Ib. per hr. 
ui ass orsepower r. p 
1904 E-2A 1,200 +000 Peo 
1914 K-4-S 3,330 10,000 3.0 
1943 T-l 6,500 16,500 2.7 


Too few of us realize the importance of combustion 
air supply to the locomotive firebox. The ability of the 
conventional steam locomotive to provide air for the 
burning of its fuel determines its capacity as a steam 
generator. It is characteristic of the steam locomotive 
that it is under-supplied with combustion air at high 
rates. Fig. 2 shows the inadequacy of such air supply. 

While certain possibilities exist with respect to more 
uniform quality of coal for locomotive fuel, which will 
require the co-operation of the coal industry, there are 
certain sections of the country to which this improve- 
ment will not apply for some time. But there are im- 
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mediate prospects for improving combustion with re- 
spect to air supply. A study which was carried on dur- 
ing the war in Canada and more recently in this country 
has developed certain facts about the distribution of 
air to the underside of locomotive grates. This princi- 
ple of undergrate air distribution has been established 
on locomotive road tests and confirmed by laboratory 
studies of air flow. 

In locomotive operation the effect of speed causes the 
air flow into the ashpan to pile the air at the back por- 
tion of the pan so that velocities through the grates at 
this location are much higher than those through the 
front portion of the grates. The result is that burning 
becomes unbalanced with most of the coal being burned 
on the back portion of the grates. Where velocities 
under the grates have been redistributed through the use 
of a properly designed undergrate air distributor it has 
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been found that a reduction in coal consumption has been 
effected. The reduction varies from 7 per cent to 15 
per cent depending on the design of the locomotive. 

Fig. 3 shows the velocity pattern of air flow to the 
firebox with and without an air distributor. While 
these measurements were made in the ashpan, observa- 
tions indicate that the pattern is repeated in the firebox. 

To realize the benefits of correct undergrate air dis- 
tribution it must be recognized that each class of loco- 
motive requires special study because it has been found 
that the general arrangement of firebox, grates and arch 
have influence on the design of the distributor. 

The highest penalty is paid by the locomotive in the 
form of back-pressure horsepower used to move com- 
bustion air and exhaust the gases of combustion from the 
front end. In all locomotives this back-pressure horse- 
power, is a large percentage of the horsepower developed 
by the cylinders and may be as much as one-third of the 
power output. Fig. 4 is characteristic of the back-pres- 
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Fig. 4—Characteristic back-pressure curve 
for conventional locomotives 


sure curve for conventional engines. The curve rises 
very steeply as the cylinder output reaches its maximum, 
In general one pound of exhaust pressure is equivalent 
to four pounds on the inlet side of the cylinder. The 
steepness of the curve is due to the fixed nature of the 
steam exhaust system and the fixed conditions of the 
gas passages. , 

In the case of passenger-train operations where horse- 
power for acceleration is valuable horsepower, anything 
that can be done to release back-pressure horsepower 
for useful work is well worth while. Fig. 5 shows the 
drawbar-horsepower curve for a typical 4-8-4 locomotive 
and another curve showing the addition of the theoret- 
ical back-pressure horsepower for useful work. 

Back pressure can be reduced to the absolute minimum 
only by eliminating the exhaust nozzle as a means of 
handling the draft requirements of the locomotive. For 
a number of years studies have been made with the idea 
of mechanically drafting locomotives, and several years 
ago tests were conducted. More recently this work was 
resumed with the experimental project on the Norfolk 
& Western.! This project went further than any previ- 
ous work of this type in that automatic combustion con- 
trols were included, eliminating one of the previous ob- 
jections of controlling the fan by hand. The successful 
development of a mechanical draft system for locomo- 
tives would add in the order of 15 to 20 per cent more 
drawbar horsepower to the steam locomotive. Other 
advantages such as uniform firing would be accomplished 
through the use of combustion controls. 


1 Rotlway Mechanical Engineer, August 1947, page 402. 
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Admission of secondary air to fireboxes, as shown by 
Kresinger, is necessary for the completion of the com- 
bustion process. Experiments have been carried on both 
in the laboratories and on the railroads for the past few 
years. Opinions vary widely among engineers as to the 
effectiveness of present methods to fulfill the purpose of 
secondary air. As in many other instances, when loco- 
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Fig. 5—Drawbar horsepower curve for typical 4-8-4 type locomotive 
and additional curve showing theoretical horsepower available from 
back-pressure horsepower 


motives are concerned, there is no agreement as to the 
best means of doing the job. But the more than 2,000 
applications of steam-air jets seems to offer justifica- 
tion for their use, particularly where objectionable 
smoke is a problem. 

To round out the discussion of firebox and boiler per- 
formance it is well to note that increasing the capacity 


6000 Fae te he lncale otha. 
Poppet Valve 
Steam Distribution 

5000 

3 

5-4000 

v 

5 

x 

6 3000 

2 

z 

i 

S 


0 
(0 20 40 60 8 ~ 100 120 40 
Speed Miles Per Hour 


Fig. 6—Improved horsepower output over load range of 4-8-4 loco- 
motive with piston and poppet valves 


of present boilers will be offset, somewhat, unless cyl- 
inder performance is improved. One of the objections 
raised by those who would maintain the status quo with 
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respect to improving locomotive boilers is that the in- 
efficiency in the present method of utilizing steam nulli- 
fies the effects of better production. 

But while progress has been made with respect to 
capacity and improved boiler performance, methods of 
bettering steam distribution in the cylinders have been 
refined and put in use. Sufficient experience has been 
gained to make these improvements immediately avail- 
able to the railroads. During the past year poppet valves 
have been in service on a 4-8-4 locomotive of modern 
design. During a period when this locomotive was as- 
signed to through passenger trains it broke the world’s 
record for sustained monthly mileage. Fig. 6. shows 
the improved horsepower output over the load range of 
a 4-8-4 locomotive when poppet valves replace piston 

ves, 

The most immediate prospects for improving the 
position of the conventional steam locomotive in the 
transportation field do not lie in attempting radical 
changes in design; the necessary data are not available 
for such designs. Improvements in any steam locomotive 
cannot be made through personal whim. Improved per- 
formance ought to be such that the industry as a whole 
benefits when new ideas are introduced or new tools 
for better utilization are developed. 

Industry-wide cooperation which is now making head- 
way through the joint efforts of railroads, coal producers, 
and equipment manufacturers will pay dividends in the 
future." A program for the future should include the 
pooling of knowledge available, and the pooling of finan- 
cial support to provide facilities for experimental work. 

„Data to be useful must be organized, classified and 
disseminated. The data, now lacking, for future design 
work should include information on higher steam pres- 
sures which is one of the possibilities open for improv- 
ing the competitive standing of the coal-burning steam 
locomotive. We are almost barren of information on 
fuels which can be obtained only through research that 
has continuity. Whether or not such innovations in coal- 
burning as the cyclone furnace can be adapted for loco- 
motive use may never be known unless such a program 
is undertaken by some cooperative group ably supported 
by the railroads and others who have a stake in the rail- 
road industry. There is need for further research in 
coal combustion and the proper handling and distribu- 
tion of air in the burning process. And in the search 
for improved boiler and overall locomotive performance 
in the future there must be included a materials research 
program so that when better equipment becomes avail- 
able the materials to build it with will be at hand. 


Locomotive Boiler Design 
(Continued from page 69) - 

placed by simply cutting the two ends and welding a 

new element into place. 

There will be a substantial increase in firebox volume 
as shown by Fig. 3. This will give improved combus- 
tion and less trouble from cinder cutting and slag. 

Two circulating pumps would probably be used, each 
with sufficient capacity to operate the boiler. In case 
of failure of one pump, the other pump would auto- 
matically circulate all of the water necessary to bring 
the locomotive to the end of the run. 


Forced-Circulation Boilers in Service 


Although no forced-circulation locomotive boilers of 
the design described have been built as yet, there are 
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approximately 2,000 forced-circulation boilers in opera- 
tion in Europe in both land and marine service. A num- 
ber are also in service in this country. One design which 
is of interest because it contains many of the features 
proposed for the locomotive boiler is shown in Fig. 4. 
This is a portable steam generator built in capacities 
of 2,000 to 6,000 Ib. per hr. The water is taken from 
the drum to the circulating pump and discharged to an 
inlet header. This header feeds three elements or cir- 
cuits in the furnace and four in the convection bank, 
with a metering orifice at the entrance to each circuit. 
The elements then discharge to an outlet header and 
the water and steam mixture is separated in the drum 
in a centrifugal type separator giving dry steam from 
the drum. As in the proposed locomotive design, the 
headers and elements are welded together to give suf- 
ficient structural strength and eliminate trouble from 
vibration. At the top of the boiler, the inlet and outlet 
headers are welded together and at the bottom they 
are connected by a substantial beam. This gives a strong 
backbone to the whole structure. The convection ele- 
ments are welded to baffles which hold the tubing in 
place and at the same time baffle the gases. The adjacent 
tubes in the radiant elements are spot-welded to hold 
them in place and prevent distortion. The circulating 
pump supplies sufficient pressure to give efficient sepa- 
ration in the drum in the same manner as proposed 
for the locomotive. 

The boiler controls are completely automatic. The 
boiler-feed pump is regulated by the water level in the 
boiler and the oil delivered to the burner is regulated in 
accordance with boiler pressure and steam demand. In 
case of failure of any of the auxiliaries which could 
cause damage to the boiler, the fuel supply is auto- 
matically shut off. The proper circulation of water 
through the steam-generating elements is indicated by 
the differential pressure between the circulating pump 
inlet and outlet. If this differential falls below a pre- 
determined figure, the fuel supply is automatically shut 
off. A similar indicator would be used on the forced- 
circulation locomotive boiler to indicate the proper de- 
livery of water to the firebox. 


Power-Plant Installations 


The largest forced-circulation boiler built to date 
was installed at the Somerset Station of Montaup Elec- 
tric Company, Fall River, Mass., during 1940-42. The 
unit is designed to generate 650,000 Ib. of steam per 
hour at 2,000 Ib. per sq. in and 960 deg. F. with a 
design efficiency at maximum continuous load of 89.3 
per cent. The size and shape of the boiler were de- 
termined by the floor space and head room available, 
and the decision to use forced circulation was made 
because the desired output could be obtained in a 
limited space. ; 

The unit consists of a radiant furnace, primary and 
secondary superheaters, steam re-heater, upper and 
lower economizers and a Ljungstrom air preheater. 
Three circulating pumps are installed, but one of these 
is held as a spare. In normal operation two of the 
pumps are used, delivering approximately three million 
Ib. of water per hour. One pump will furnish sufficient 
water for operation at a reduced capacity. The steam- 
generating elements are made of 134-in. O. D. tubing. 

A unit built for the Koppers Company has a capacity 
of 350,000 Ib. of steam per hour at 800 Ib. per sq. in. 
and 750 deg. F. The unit consists of a radiant furnace, 
superheater, convection bank or secondary generator, 
economizer and air preheater. Two circulating pumps 
are provided, each of which has sufficient capacity to 
operate the unit at maximum output. 
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Hopper-Car Evolution 
(Continued from page 73) 


ducing weight and increasing capacity of the 50-ton car 
two to three tons and the 70-ton car a little more. With 
aluminum, a somewhat greater change is possible. Sub- 
Stituting either of these materials for carbon steel will 
increase the cost of the car, but change in price for the 
improved steel is quite nominal if no change is made in 
brake equipment, 


The Braking Problem 


In reducing the weight of hopper cars, the recom- 
mendations of the Committee on Brakes and Brake 
Equipment of the Mechanical Division of the Associa- 
tion of American Railroads for braking ratios need 
serious consideration. This committee recommends that 
all new freight cars shall provide a braking ratio of 18 
per cent, preferably 20 per cent, of gross weight and 
Interchange Rule 3 requires that the braking ratio shall 
not be more than 75 per cent of the empty-car weight. 
To provide the minimum recommended ratio on gross 
weight and not exceed the maximum allowed on the 
empty car with single-capacity brakes, a 50-ton car 
must weigh at least 40,560 1b. and a 70-ton car, 50,400 Ib. 
To provide the preferred recommended ratio on gross 
weight while not exceeding the limit for empty-car 
weight, minimum car weights become 45,100 Ib. and 
56,000 1b., respectively. 

Dual-capacity and load-compensating brake equip- 
ments cost considerably more than single capacity brakes, 
and if their cost is added to the cost of reducing dead 
weight of hopper cars, the total may discourage weight 
reduction. Surely the Brake Committee was convinced 
that the braking ratios they recommend are necessary 
for safe operation and, if this is true, it would appear to 
be only a matter of time until what are now in the form 
of recommendations are changed to a mandatory re- 
quirement. 

The committee prefers a ratio of 20 per cent gross 
weight on all new freight cars and if any new cars 
require this ratio it would appear to be the hopper cars. 
These, more than any other type, are regularly loaded 
to maximum capacity and frequently move in solid 
trains; also, very few hopper cars now in operation pro- 
vide even the minimum braking ratio recommended by 
the committee. It would therefore appear that more 
efficient brakes should be provided on all new hopper 
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cars and that the increased cost for providing these 
should not be considered a part of the cost for reducing 
dead weight. The only alternative is to increase weight 
and reduce capacity. 


Adapt Design to Welding 


Arc welding has been vastly improved in recent years 
and an all-welded car body is now possible that will offer 
railroads economies in both first and maintenance cost. 
Arc welding is certainly not new in car construction 
even if an all-welded body is considered so. 

It has been successfully used for joining Z-section 
center sills and door frames in AAR standard hopper 
cars and on an increasing scale for securing other parts 
in this and other cars for over ten years. Throughout 
a similar period its use by railroads in repairing cars 
and salvaging parts has steadily expanded which proves 
its advantages for this work also. Most railroads have 
now had sufficient experience in arc welding and flame 
cutting to enable them to maintain welded bodies as 
cheaply as riveted constructions. Welded joints should 
also offer longer life in floor and side sheets by elimi- 
nating lap joints to trap coal dust and moisture which 
cause corrosion. 

To realize all the advantages offered by the substitu- 
tion of welds for rivets, and low-alloy high-strength steel 
for carbon steel in hopper cars, it is necessary to recon- 
sider carefully all design details affected. Mere substi- 
tution of one for the other will not accomplish much, if 
any, improvement. 

While developing standard designs for welded hopper 
cars at the earliest possible time has advantages, delaying 
their creation for a year or more for observation and 
study of the designs recently placed in service might 
result in better standard designs and possibly insure a 
wider acceptance. 

Before undertaking standardization of the welded 
hopper car, efforts should be made to obtain the Inter- 
state Commerce Commission’s approval for securing 
brackets and supports for safety appliances to the car 
body proper with welds. Welds offer advantages for 
this purpose and appear to be the logical thing to do 
on a welded design. Safety Appliance Standards as now 
interpreted require these brackets and supports to be 
secured by bolts or rivets, but surely the art of welding 
has now been advanced sufficiently to permit prescribing 
welds which will assure trainmen every possible degree 
of safety afforded by bolts and rivets. 
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A new Canadian National all-room sleeping car 
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EDITORIALS 


Eleetrification 
May Come Back 


During the past few years, electrification studies were 
made with the result that Diesel-electric locomotives 
were purchased to fulfill motive power requirements. 
It is generally recognized that an electric locomotive 
can out-perform any other type, but apparently the 
engineers’ findings did not show sufficient savings to 
warrant the long term investment required. 

But it would be wrong to assume that this circum- 
stance had deterred engineers, railroad operators and 
business men from giving further thought to the sub- 
ject of electrification. At the winter meeting of the 
American Institute of Electrical Engineers held in 
Pittsburgh, Pa., during the last week in January, a 
symposium of papers on railroad electrification was 
presented. It is evidently the belief of the authors of 
these papers that the cost of electrification can be re- 
duced sufficiently to warrant its application even on 
lines having relatively light traffic. Heretofore, it 
has been applied in this country only to meet the needs 
of the heaviest traffic, or to alleviate conditions caused 
by heavy grades and tunnels. 

The A. I. E. E. papers divide the subject of elec- 


trification into its several components, namely, power . 


supply, conversion and transmission, distribution, and 
motive power. Each author shows how the cost of the 
component assigned to him might be considerably re- 
duced. A fifth paper, not included in the symposium, 
shows how shunt capacitors can be used to improve 
operating conditions with attendant savings. A sixth 
paper compares actual operating results of steam, 
Diesel-electric and electric motive power. 

It is the opinion of some engineers that if the cost 
of electrification could be reduced one-third, it would 
find wide application in this country. In the face of 
rising costs, this might appear to be just wishful think- 
ing. But costs are relative. 

Now nearly all of the locomotives being made are 
Diesel-electric. Production of steam power is very 
small, and it has been necessary for manufacturers to 
mark up the price of steam locomotives sharply. Up 
to the present time, the cost of a Diesel is less than 
the cost of an electric, plus its share of the power-supply 
system. Electric power rates in most cases are such 
that existing electrifications do not show a saving in 
the cost of power. Rising prices of oil, however, may 
change this relationship, and more favorable power 
contracts are conceivable. The price of coal will un- 
doubtedly follow the price of oil, but conceivably at a 
lesser rate. Power for electric Iqcomotives is derived 
from hydraulic plants or coal-burning plants, where 
coal may be delivered to one point in large quantities. 
New designs may considerably reduce the cost of dis- 
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tribution systems. Atomic energy could be used in a 
power plant, but not on a locomotive. Maintenance 
costs of Diesels have not been fully determined. 

Consideration of these circumstances and of others 
indicate that the continuing work of the electrification 
engineers should not be ignored. 


Regional Repair Shops 
For Diesel-Electric Power 


A chief mechanical officer of a road which operates 
a limited number of Diesel-electric locomotives, not 
confined to the designs of any one builder, has 
addressed a letter to this publication in which he sug- 
gests a type of Diesel-electric repair, servicing and 
storehouse facility that is sufficiently unique that we 
believe it worth while to incorporate it here rather than 
as a letter to the editor. His letter follows: 

“In order that maximum efficiency may be had 
through reduced shopping time, together with greater 
savings to the railroads, there is a definite need to 
establish in every large railroad center an independent 
Diesel-electric service shop, together with a material 
storage warehouse, handling all Diesel parts, both 
mechanical and electrical. 

“A greater benefit will be realized through a service 
shop of this character by handling all makes of Diesel- 
electric repair parts and to carry on heavy repairs that 
railroads are attempting through small inadequate 
facilities. This shop could be equipped with the most 
modern machinery to do work that railroads find 
necessary now to return to the original manufacturer. 
The Diesel locomotive manufacturer must be made 
conscious of the vast amount of money that is being 
spent to maintain a production unit by railroads which 
have never set up maintenance to take care of this 
type of equipment. 

“Economics point to the utilization of such a facility 
in order that railroads may reduce their overhead and 
enjoy the maximum service obtainable through the 
use of Diesel locomotives, 

“The locomotive manufacturers themselves have an 
opportunity, through a facility of this character, to 
reduce their inventory on a national basis, making 
available through such central distributing points items 
which are now carried by each and every railroad. 
Items such as spare engines, spare traction motors and 
generators may be carried on a unit exchange basis. 

“I believe a plan of this character must be entered 
into by the railroads and Diesel manufacturers im- 
mediately and progress as fast as the Diesel manu- 
facturing program is being done today in order to 
meet the demands that will be made by railroads 
through the next five years. 
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“This matter is not to be treated too lightly as at 
the present time at least 75 per cent of the Diesel 
locomotives now in service will not require a great 
amount of attention in the immediate future but looking 
into the future we will be faced with the same problems 
with respect to maintenance as we are with production 
today. It is a responsibility of Diesel manufacturers to 
the railroads to furnish the best possible service at 
the lowest cost and I believe this is possible only 
through facilities of this character. The manufacturer 
will reap equal benefit with the railroad.” 

The writer of the letter feels that in the interest of 
econoniy of operation and the reduction of the inventory 
of expensive parts for this type of power it is up to 
the railroads to initiate some such idea as this if it is 
considered the logical thing to do. We hold no brief 
for the proposal beyond a keen interest in the reactions 
that may arise both from the people in the railroad 
industry and the manufacturing and supply industry. 
There is one comment, however, that occurs to us: 
to those who may be inclined to brush this proposal 
aside as impractical it may be well to remember that 
the automotive industry, especially as related to trucks 
and buses, has operated somewhat along this line in 
so far as the supply and warehousing of standardized 
replacement parts is concerned. 


Some Tips 

On Grinding 

Experience in railway shops doing a large and varied 
amount of grinding in connection with equipment re- 
pairs has developed a number of suggestions which 
are not new but possibly need re-emphasis in the inter- 
est of improved grinding practice and getting the best 
results with modern grinding machines. The machines 
referred to include plain grinders of various sizes, with 
or without bed gaps or taper attachments for finishing 
such parts as locomotive and car axles, crank pins, 
piston rods, valve rods, crosshead and knuckle pins 
and a wide range of smaller motion work pins. Internal 
grinders are used for such large specialized work as 
refinishing cross-compound air compressor cylinders 
without disassembly from the center casting and smaller 
machines for grinding the innumerable small holes in 
bushings and other equipment parts which must be 
finished accurately on a high-production basis. 

Face grinders render valuable service for finishing 
both new and worn guides and many other parts such 
as thin-wall journal boxes which need an accurately 
machined surface around the opening for the cover fit. 
It is difficult to do this job on either a planer or milling 
machine without chatter and loss of metal cutting time 
as the planer tool or milling cutter passes over spaces 
within and between individual journal boxes as set up 
on the work table. Link grinders are almost indis- 
pensable for finishing valve gear links and link blocks, 
and swing grinders serve many useful purposes, a good 
example of which is the removing of all surface defects 
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and sharp corners on driving rods to assume reliability 
and freedom from failure in service. Tool grinders and 
floor grinders are essential in every shop and car-wheel 
tread grinders are saving their cost many times over 
in finishing treads concentric with the journals and by 
grinding out small flat spots on worn wheels. 

In any attempt to secure improved results in grind- 
ing, the machines themselves require first consideration 
as they are for the most part high-precision tools in 
which the grinding wheel spindles and bearings are the 
most important single units. Many elements in the 
condition of machines and their method of operation 
have a bearing on the accuracy, finish and production 
rate of work turned out, but none of these objectives 
can be achieved unless the spindle bearing adjustment 
is just right; i.e. not tight enough to run hot but suf- 
ficiently close-fitting to run a little warm up to hand- 
bearing temperature and thus assure absence of any 
possible slack or lost motion in the bearing. 

Particularly with large grinding wheels operating at 
high speeds, the question of wheel balance is funda- 
mental and may require re-adjustment more than once 
during the life of a single wheel, as the wheel structure 
is not necessarily homogeneous throughout and the 
wearing away of relatively dense or lightweight spots 
near the periphery of an accurately-balanced wheel may 
throw it out of balance. Another fact sometimes over- 
looked is that grinding wheels are porous and water 
absorbent and it may be necessary to spin large wheels 
for several minutes before shutting down a grinder at 
night and throw off all possible excess moisture. Other- 
wise the water will settle in the bottom half of the 
wheel to such an extent that the wheel will be definitely 
out of balance when started the next morning. 

Attention to work-center condition and alinement is 
important, also the method of driving work, and steady 
rests are of course required in grinding all long pieces. 
At one railroad shop where trouble was experienced 
with slight marring of finished crank shaft bearings 
with steady rests, the original hard wood blocks were 
covered with copper facing which also caused scratches 
due to small particles of abrasive becoming imbedded 
in the relatively soft copper. The same result in some- 
what less degree was found with hard bronze facing. 
Best results were finally secured with cast iron steady 
rest blocks, covered with canvas strips. 

Wheel selection with due consideration to the ma- 
terial to be ground, wheel and work surface speed, 
amount of feed and kind of finish desired is of course 
fundamental. In general, vitrified aluminum oxide 
wheels are used for grinding high-tensile steels and 
silicon carbon wheels for materials such as cast iron, 
aluminum, bronze, etc. Finish is determined largely by 
the grain of the wheel and the grade selected depends 
upon the kind of material being ground. Both the 
finish and accuracy of the work are dependent upon 
using wheels carefully trued with a diamond dresser. 
The right kind of coolant, in generous supply to carry 
away heat from the work as fast as it is generated and 
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also flush wheel and work particles from the face of 
the wheel, is also important. 

Grinding machine operators should keep in mind 
that the surface speed of wheels decreases rapidly with 
wheel wear and step up spindle speeds in proportion. 
Another interesting fact is that wheels tend to act softer 
as speed decreases and harder with increased speed. 
One of the most important suggestions is to utilize fully 
the specialized experience of individual grinding’ ma- 
chine manufacturers whenever desired results are not 
being obtained. The manufacturers have a definite 
interest and responsibility in the performance of their 
machines and generally give advice without obligation. 


Give Machine 
Tools a Chance 


In any railroad shop, whether for repairing steam or 
Diesel locomotives, freight or passenger cars, modern 
high-capacity machine tools, while the basic and most 
important factor in attaining maximum productivity 
and efficiency, are not the only factor in obtaining high 
quality, low cost repairs. Efficient machinery in a 
railroad shop can be considered analogous to the foun- 
dation of a building. Essential and important as the 
foundation is, completion of the structure is necessary 
before full advantage can be taken of the installation of 
the foundation. The same thesis is true in a railroad 
shop with respect to up-to-date machinery, which is 
rendered largely non-effective until an adequate supply 
of jigs, fixtures and convenient work-handling, holding 
and clamping devices are provided. 

Machining time is only one part of the total time 
required to do a complete repair job. While machine 
work usually takes the largest portion of the total job 
time, in the majority of repair jobs a substantial pro- 
portion of the total overhaul time is consumed in set- 
ting up the work in the machine. In some cases, the 
set-up time equals or exceeds the machining time. For 
example, a job may require two hours for setting up 
and two hours for machining. Reducing the machining 
time by 50 per cent will reduce the overall repair time 
of four hours by only one hour, or 25 per cent. This 
not only fails to show the machine in its true light, 
but an expensive piece of shop equipment, as well as 
the car or locomotive appurtenance being repaired, is 
required to remain idle at least two hours for every 
hour of work that is performed. This is wasteful where 
machines are already installed. Worse yet, however, 
is the situation where, because the machine would work 
only one hour out of every three, the railroad is unable 
to justify its cost and thereby continues the use of 
obsolete machinery. 

A saving measured in either hours or man-hours is 
of equal value whether made in machining time or in 
set-up time. In either case labor costs can be reduced 
and production increased. A saving in set-up time 
offers the additional advantage of reducing the idle time 
of an expensive shop tool. The amount of money that 
justifiably may be spent for reducing set-up time should, 
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therefore, be determined not only by the increased 
utilization of present machines that better fixtures 
render possible, but upon the justification thus pre- 
sented for buying additional modern machinery. 

Holding fixtures which keep pace with improvements 
in machinery are essential in any type of shop if maxi- 
‘mum production and minimum cost are to be attained. 
This is especially true in railroad shops because of the 
large volume of heavy work performed. For this 
reason careful thought should be given to improving 
fixtures on existing high-capacity machinery, and, when 
contemplating new machinery, as much consideration 
should be given to adaptability of a machine to efficient 
jigs and fixtures as to its productive capacity. 


NEW BOOK 


1947 Sranparo WELDING SymBots—Published by 
American Welding Society, 33 West .Thirty-ninth 
street, New York 18. 67 pages, 534 by 9 in., illus- 
trated. Price 50 cents. 

Through the years the user of the various welding 
processes has been confronted with the problem of 
using new welding processes without access to a stand- 
ard set of symbols adaptable to every process in use. 
Such a set of symbols should be flexible and yet pre- 
cise, so that any person reading them cannot possibly 
misunderstand what the designer has specified. In 
establishing the 1947 Standard Welding Symbols, the 
American Welding Society’s Committee on Symbols 
has carefully considered these problems, and rules have 
been adopted which adequately provide for all the 
needs of management, the designer, and the shop man. 
The 1942 symbols, and earlier publications which 
date back as far as 1929, were concerned only with 
gas, arc and resistance welding. The revised edition 
of the symbols, however, covers 34 of the processes 
used in various industries throughout the country. It 
should meet the needs of industry very satisfactorily, 
since the personnel on the committee represents every 
fabricating industry using welding as a production tool. 
In the 1947 Standard the method of presentation has 
been revised from a form of rules, as presented in the 
1942 standard, to a step-by-step presentation in lecture- 
type form. In addition, the rules have been expanded 
to include a means of indicating welds having root 
penetration. Other features are the dropping of the 
confusing terms “near side” and “far side” from the 
nomenclature, the addition of 45 illustrations showing 
the various applications of the symbols, and a chart 
which provides a compact summary of the use of the 
welding symbols for ready reference. It is expected 
that inspection symbols, which are now being consid- 
ered, will follow the general pattern of the welding 
symbols, so that combined welding and inspection sym- 
bols can be indicated on a drawing. In order to re- 
assure users of the standard symbols, the Committee 
on Symbols has adopted a policy which will keep 
changes to a minimum. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Are Welding 
Broken Locomotive Frames 


By A. L. Havens* 


The heaviest and most important part of a locomotive 
is the frame and broken ones can be repaired with a 
minimum of dismantling by arc welding, oxy-acetylene 
welding or brazing. The heavy steel member running 
from beneath the cylinders to the extreme rear or foot 
plate of the locomotive varies in width and thickness 
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Completing weld on broken 6-in. by 6¥2-in. locomotive frame section 


—Prior to arc welding the break was cut away and the metal was 


veed out from both sides. 


from 4% in. to 7 in. wide and from 5 in. to 13 in. 
thick or deep. One of the toughest jobs the railroad 
welder has is a broken locomotive frame. Sometimes 
these breaks occur in a section previously welded by 
the bare rod or some other process, and this makes it 
necessary to remove a large piece of the frame before 
repairing. The faulty section is cut away with the cut- 
ting torch and a new section is cut to fit. The new piece 
is then fitted into place and clamped securely. When 
all the oxide is removed by chipping or grinding, the 
vees are welded with heavy coated electrodes by one 
or two operators and the frame is made as good as new. 
There are a few common sense precautions that must 
be followed in addition to the previously mentioned 
cleaning of the vee, which is imperative. 

When the break is welded by two operators, the root 
of the weld should be closed as soon as possible and 
the weld sloped to give a side hill effect. This will 
allow the slag to flow to the back of the weld and make 
it easy to remove. An oscillating bead is faster than 
single string beads, but the electrode should not be 
moved more than three times its diameter. For both 


* Shop foreman, Rutland. 
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speed and economy the largest diameter electrode per- 
missible should be used. It is not uncommon to use 
54,-in. electrodes on a heavy section. Annealing the 
weld is not absolutely essential; however, there are 
stresses locked up in any weld of this type and heating 
the metal to a dull red does relieve the stresses and 
tend to make a more successful weld. 

A case history which reveals somewhat the adapt- 
ability of arc welding locomotive frames occurred 11 
years ago in a small eastern railroad shop where an 
inspector discovered a fracture in the frame of a large 
Mikado-type engine. This break was underneath a 
cylinder in a most inaccessible place. The frame in 
this location was 6% in. by 12 in. and was completely 
covered on the back side by the cast iron cylinder. This 
made it necessary to vee the break all from one side. As 
the break occurred between the saddle bolts, ther was 
no room for expansion and no possible way to reheat 
without the danger of cracking the cylinder. 

This frame required 12 hr. of continuous welding 
with 1⁄4-in. electrodes. Each bead of the vee was 
cleaned thoroughly and peened after which a slight re- 
inforcement was applied. This reinforcement was applied 
about 34 in. thick in the heaviest part and tapered both 
ways to a point about 1 in. over the extreme. edge of 
the vee. The locomotive was back in service in a short 


Hobart Brothers Co. photo 
Breaks in hard-to-reach places are veed out with the cutting torch 
and welded with heavy coated electrodes 
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Hobart Brothers Co. photo 


Broken 6-in. by 612-in. locomotive frame prepared for arc welding— 
The faulty section in this case is cut out completely and replaced 
by a new flame-cut section 


time and the weld is still as good today as when made. 
This is a splendid record for a weld of this type. Not 
all welds made in this manner are satisfactory but 
enough of them are that this is standard practice in 
most shops. Sometimes a temporary repair of this sort 
is made to keep a locomotive in service for a short 
period. Later, the locomotive is brought into the shop 
and the doubtful section is removed and a complete 
new section is welded into place. 


Questions and Answers 
On Locomotive Practice 
By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identit 
will not be disclosed without permission to do a 


Types of 
Stainless Steel 


Q.—What is meant by the term 18-8 stainless steel? Do all 
18-8 stainless steel plates have the same properties ?—F.E.D. 

A.—Stainless steel is a term popularly used to desig- 
nate all stainless alloys, and many different types are put 
out by various companies under different trade names. 
Most of these have been classified and given standard 
type numbers by the Iron and Steel Institute. The 
chrome-nickel types, containing approximately 17 per 
cent or more chromium with 7 per cent or more nickel, 
are soft and tough as welded, harden quite rapidly when 
cold-worked, are nonmagnetic and cannot be hardened 
by any form of heat treatment; in fact, quenching from 
2,000 deg. F. merely softens them and this treatment is 
used to put these steels in the best condition to resist 
corrosion. 

The straight-chrome types, containing 12 per cent or 


Railway Mechanical Engineer 
FEBRUARY, 1948 


more chromium with no nickel, are brittle as welded, do 
not respond to annealing, do not harden much with cold 
working and are magnetic. There are a variety of 
analyses under each of these classes; the most common 
and widely used is the 18-8 variety having approximately 
18 per cent chromium and 8 per cent nickel. THiere are 
various types of 18-8 stainless steels, the most common 
being the American Iron and Steel Institutes Type Nos. 
302, 302-B, 303, 304, 305 and 306. 

Some of the more important properties of annealed 
18-8 stainless steels are: 


Tensile strength, Ibs pet, sq.inis igh adder nn inh 85,000-95,000 
Yield point, Ib. i 30,000-40,000 
Elongation in 2 in., per cent 50-60 

Reduction of area, per cent 60-70 

Hardness, Brinell and Rockwell B, resp. ......... 135-180 and 77-90 
Izod impact, ft.- 80-120 

Specific gravity, grams per cu. in. 


1.45 
28,000,000-30,000,000 


1,650 (Average in air) 
Fatigue value is usual- 
ly 40 to 45 per cent of 
ultimate strength. Ul., 
timate is given for an- 
nealed metal. Work 
hardening will increase 
ultimate. 


Melting point, deg. 


Approx. scaling temperature, deg. F. ............ 
Endurance limit 


Causes of 
Cinder Cutting 


Q.—What causes cinder cutting of the smoke stack? On our 
Pacific-type locomotives we are starting to have considerable 
trouble with the stacks cinder cutting through the casting, although 
no changes have been made to the front end or the bore of the ex- 
haust nozzles of these locomotives. 

A.—Cinder cutting of the stack could be caused by 
the grade of coal being used; coals with a heavy content 
of silica, earth and shale are a direct cause of cinder cut- 
ting. Other direct causes of the cinder cutting of the 
stack are: Smoke stack out of line with exhaust stand, 
rough castings, overląpping of the joint of the smoke 
stack and the smokestack extension, and smoke stack too 
small in diameter in relation to flue gas area of tubes 
and flues. 


Defining a 
Locomotive Failure 


Q.—What is properly considered a locomotive failure? 

A.—Any delay to a train or reduction in tonnage on 
account of its locomotive breaking down, running hot, 
not steaming on account of condition of locomotive, en- 
route or at a meeting point, junction connection, or ter- 
minal after it has been reported ready for service, will 
be considered a locomotive failure. 

The following will not be considered as locomotive 
failures :— 

When a locomotive loses time and afterwards regains 
it without delay to connections or other traffic, or when 
delayed from other causes, as well as from its own condi- 
tion, and makes up as much time as was lost on account 
of its condition. 

Delays to passenger trains when they are less than 
five minutes late, or to scheduled freight trains when 
they are less than twenty minutes late, at terminals or 
junction points. 

Delay when a locomotive that is working satisfactorily 
is given tonnage in excess of its rating and stalls on a 
grade. 

Delays on extra or non-scheduled freight trains if the 
run is made in less hours than the number of miles 
divided by ten. 

The locomotive steaming poorly or the flues leaking 
on any run where a locomotive has been delayed for other 
cause than defects of the locomotive, either on side tracks 
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or on the road, for an unreasonable length of time, or 
fifteen hours or more per hundred miles. 

Reasonable delay in cleaning fires and ash pan on road. 

Failure of locomotive coming from outside points to 
shops for repairs or wash-out, whether running light or 
hauling train. 

Delays due to insufficient time having been allowed in 
which to make repairs or to get the locomotive ready for 
the time the train is ordered to leave if the operating 
department was so advised at the time the locomotive 
was ordered. 

Broken draft rigging on engine or tender, when caused 
by the train parting or by the air brakes being otherwise 
improperly set from the train, delays to trains when 
weather conditions are such that it is impossible to make 
time, and delay due to the locomotive running out of fuel 
or water, as a result of being held between fuel or water 
stations an unreasonable length of time. 

Engines running through over two or more divisions 
with the same train will not be charged with more than 
one failure per trip on account of the same defect. 


Building Up Locomotive 
Multiple Guides by Welding 


Worn multiple guides, made of S.A.E. 1045 steel, are 
rebuilt at one railroad shop, as shown in the illustrations, 
with medium-carbon welding rods by use of the Union- 
melt welding process. The rod is laid on in a deposit 
about % in. thick and from &% in. to % in. in width, after 
the guide has been preheated to about 425 deg. F. Weld- 
ing speeds vary from 15 to 22 in. per min. The heat 


of the welding action holds the guide at the proper 
temperature. 

Eight separate surfaces are rebuilt. The bottoms and 
tops of the slots are built up by placing the guide in a 
horizontal position and feeding in the welding rods vertic- 


The guide positioned for depositing metal on the slot sides with the 


nozzle held in place by a fixture which rides on top of the guide 
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Flame hardening the guide after it has been machined to size 


ally. To build up the side surfaces of the guide, the piece 
is positioned so that these surfaces are about 25 deg. from 
the horizontal. With the guide in this position the 
Unionmelt welding head feeds in the welding rod at 
about 18 deg. from the vertical. Because it is not possi- 
ble to obtain sufficient cover of the granulated welding 
composition by gravity feed, it is distributed with a hand 
scoop before each pass is made. As each feed of deposited 
metal must be laid down accurately in position, a special 
fixture is added to the nozzle; this fixture rides on top 
of the guide and has an adjustment screw which controls 
the position of the welding nozzle. 

After the surfaces have been built up, they are ma- 
chined to proper dimensions and then flame-hardened. 
The guide is lowered past the multiple flame heating head 
and a water quench simultaneously applied. The flame 
hardening produces a surface hardness of 700 Brinell. 


Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


D-24—Controt VALVE (continued) 


614—Q.—What parts does the Service Portion con- 
tain? A.—(a)—Service piston 94, (b)—service slide 
valve 102, (c)—service graduating valve 103, (d)— 
service piston return spring 109 and cage 108, (e)— 
service piston spring 98 and guide 97, (f)—two charging 
chokes 83 in the piston bushing, (g)—charging change 
over cock 157, (h)—auxiliary reservoir check valve 6”, 
(i)—emergency reservoir charging check valve 89 and 
ball check 88, (j)—release insuring valve portion, (k)— 
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-release interlock valve portion, (1)—release piston 110, 
and strainer 85. 

615—Q.—How does the service piston function? A— 
The service piston moves in its bushing in accordance 
with variations in air pressure across the piston head, 
thereby controlling charging of auxiliary and emergency 
reservoirs. 

616—Q.—How does the service slide valve function? 
A.—The service slide valve, which is attached to the 
stem of the service piston by pin 106 and lock 107, 
moves with the service piston to establish the required 

connections on the various positions. 
617.—Q.—How does the service graduating valve 
tion? A.—The service graduating valve which is 
shouldered on the piston, moves with the service piston 
to establish port connections in the various positions. 

618-0 —What is the purpose of the service piston 
return spring and cage? A.—To prevent movement of 
the service piston beyond release position unless pipe 
pressure is about 3 Ib. higher than auxiliary reservoir. 

619—Q.—What happens in this event? A.—tIn this 
event brake pipe pressure under the graduating valve is 
cut off by the slide valve to prevent the possibility of 
blowing the graduating valve off its seat. 

620—Q.—What does the service piston spring and 
guide provide? A.—Stability of quick service activity. 

621—Q.—How is this accomplished? A.—By pre- 
venting movement of the service piston to preliminary 
quick service position until a predetermined difference 
in pressure between the brake pipe and auxiliary reser- 
voir is attained. 

622—-Q.—How do the two charging chokes in the 
Piston bushing function? A.—To control the charging 
flow of brake pipe air to the auxiliary reservoir, one of 
the choke ports is cut off in the service piston Retarded 
Recharge position due to the service piston seal on its 
back stop. 

623—Q.—Wheat is the duty of the charging change- 
over cock? A.—To determine fast or retarded charging, 
or charging of the auxiliary reservoir. 

624—Q.—How many positions has this cock, and what 
are they? A.—Two; freight ‘and passenger. 

625—Q.—How are these positions indicated? A.— 
Cast letters on the body of the cock “FRT” and “PASS” 
indicates the two positions. 

626—Q.—Describe the flow of air in the two positions? 
A.—In FRT position the recharge is retarded through 
chokes 83; in PASS position it is augmented by flow 
through choke 81, providing a faster rate or recharge. 

627—Q.—What is the purpose of the auxiliary reser- 
voir check valve? A.—The auxiliary reservoir check 
valve, above choke plug 81, permits brake pipe air to 
charge the auxiliary reservoir when releasing and as 
controlled by change-over cock, cut prevents any back 
flow of auxiliary air. 

628—O.—What is the purpose of the emergency res- 
ervoir charging check valve and ball check valve? A— 
To permit charging flow from auxiliary reservoir to 
emergency reservoir with the release piston and slide 
valve in release position, but prevent back flow from 
emergency to auxiliary reservoir except as controlled by 
the release interlock slide valve during recharge. 

629—0Q.—W hat is the duty of the release insuring 
valve portion? A.—This portion operates to release the 
brake when brake pipe pressure exceeds auxiliary reser- 
voir by more than two pounds. 

630—Q.—W hat does this portion consist of? A—A 
release insuring cap in which is contained a release insur- 
ing valve normally held. seated by a spring, closing a 
connection from the service slide valve. A follower is 
in control with a release insuring diaphragm. 
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Steam Generator 


Questions and Answers* 


Q.—What will cause coils in the heat exchanger to 
collapse and how can it be avoided? Is it caused by 
temperature changing from hot to cold? A—Collapsing 
of heat exchangers is not affected by temperature change. 
It is generally caused by a stuck water-relief valve 
which allows pressures to build up far beyond normal 
if the coil inlet valve should happen to be closed. We 
now have a new smaller-diameter heat exchanger which 
will withstand a much greater pressure and is more 
efficient. (Ordering Reference: Part No. (B-4225-KA3) 

Q.—What is the fuel consumption per hour on the 
two types of steam generators?’ A.—The DK-3000 
steam generator is approximately 35 gal. per hr. and 
the DK-1600 approximately 20 gal. per hr. 

Q.—In your instruction book you mention that in- 


stead of draining a boiler a suitable anti-freeze might 


be used. We have road and switch locomotives that 
may occasionally be used as passenger locomotives. 
What suggestion do you have as to the type of anti- 
freeze that can be used to avoid having to drain these 
boilers when the engines are not used in passenger 
service? A.—Alcohol, Prestone or the like. 

Q.—How long do you feel it takes to drain a boiler? 
A.—It can be blown out with air pressure in about 
one hour. 

Q.—If a supply of anti-freeze were available, why 
couldn't it be flushed out thoroughly? A.—iIt could. 

Q.—In the event that you use something that would 
mix completely with water, such as alcohol, would there 
not be the danger of an explosion when the boiler was - 
fired? A.—fThere should be no danger of explosion, 
although before lighting the boiler water should be 
allowed to circulate through the coils for about ten 
minutes. 

Q.—In your travels on the various railroads, have 
you had any experience with engines where an anti- 
freeze was used? A.—Not that I recall. 

Q.—W hat would the objection be to a brine solution? 
A.—It would cause too much corrosion. 

Q.—On the DK-4530 we have had experience where 
the control was erratic and it could only be corrected 
by installing a new water pump. What would cause 
that? A.—Erratic servo-control is usually caused by 
erratic water pump delivery due to a suction leak, bad 
valves or packing. 

Q.—On the CFK boiler, how would you determine 
the suction leaks? A.—The easiest way is to open 
slightly the water pump test valve and observe if air 
is present. 

—What is the cause of the difficulty in lighting the 
No. 4530? A.—Generally the improper setting of spark 
plugs or air damper adjustment. 

6_W ould the addition of another set of spark plugs 
in the burner overcome thts difficulty? A.—No. This 
has been tried without satisfactory results. 

Q.—Is the spark set to catch the fine spray? A.—Yes. 

Q.—On the new-type air solenoid the atr feed is in 
constant operation. What is the purpose? A.—To keep 
the nozzle cool on the off cycle and prevent carbonization. 

Q.—With the water progressing upward there is nat- 
urally some lime or solids. What becomes of the solids 
when you eventually get air that is perfectly dry? Is 
there any solution that could be used to reduce the 
amount of deposit in the water? A.—These conditions 
would call for proper water treatment. 


* Questions and answers submitted following a paper presented at the 
November meeting of the Northwest Locomotive Association by Roy Arm- 
brust, Vapor Car Heating Company. All Model Numbers mentioned refer 


to Vapor products. 
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Q.—It was stated that the water pump was packed 
with four turns of Chevron packing. Is this the prac- 
tice for all types of pumps, as we have used three turns 
and it worked successfully? A—We now recommend 
the use of four Chevron packing rings. 

Q.—What has to be done when turning on the steam 
generator to “run” position and manifold pressure does 
not come up? A.—It would be necessary to bleed the 
air from the delivery side of the pump. This can also 
be accomplished by turning the operating switch to 
“run” and allowing the air to bleed out through the 
nozzle. 

Q.—Have you run across any road that uses any 
compound in the fuel oil to cut down the carbon? 
A.—The steam generator will not carbon up if it is 
operating properly. 

Q.—We overhauled a fuel control valve and we main- 
tained 7 lb. with two relays and 28 lb. with five relays, 
but could not maintain water level. A.—This difficulty 
would indicate a plugged fuel nozzle or the steam trap 
orifice restricted. 

Q.—Is there a way of testing the steam trap without 
taking it apart? A.—Yes. Turn the boiler to “fill” 
a few moments, then back to “run,” and the trap should 
be able to carry off about two quarts a minute at normal 
boiler pressure. 

Q.—What is the proper speed for a CFK? A— 
Water pump speed for the CFK type unit is about 
1,175 r.p.m. 

Q.—On the DK-4530, when installing new servo-fuel 
controls they are stamped, tested and approved. Why 
are they stamped in this manner when they have to be 
adjusted when applied? A.—Servo will have to be 
adjusted to the boiler when applied. 

Q.—In regard to the construction of the servo-fuel, 
we have found that some of the switches that shut off 
the air have springs that break, and some of the plates 
are warped and leak considerably. A.—This condition 
is now being corrected in production. 

Q—We have experienced difficulty on the high-tem- 
perature switches on the CFK. We cannot tell when 
they are kicking out. Is there some way we can deter- 
mine if the generator is running with superheated 
steam? A.—If you observe a rise in feedwater tem- 
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perature traveling through the heat exchanger to the 
coils, this would indicate that it is not superheating. 

Q.—On the CFK we have had trouble with burned 
firing pots. Deflectors have been placed on top of 
stacks and this has not eliminated the trouble. What 
has caused that? A.—To correct this condition it would 
be necessary to inspect thoroughly the fire pot, air ring, 
smake hood and refractory sealing cement, and to re- 
place all warped parts to allow proper air distribution. 

Q.—Are firing pots and central cones supposed to 
last indefinitely, or do they have a specified length of 
time that they should last? A.—Short life due to warp- 
ing is not a normal condition, and the cause should be 
corrected. 

Q.—W hat does the Vapor Company think of dis- 
continuing soot blowers and using Oxi as a soot re- 
mover. A.—We are in agreement with the discon- 
tinuance of soot blowers. 

Q.—Does the air intake get all of its air supply from 
the outside, or is some taken from the inside? A.—In 
almost all cases air is taken from an outside source. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission és 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Tolerances for 
Staybolts and Holes 


Q.—When applying staybolts we have difficulty with the stay- 
bolts stripping the threads on the inside sheets. This is no doubt 
due to the fact that the pitch of the threads on the staybolts is not 
uniform and, with a five- to seven-inch space between the sheets, 


Five Howe 2,500-Ib. scales 
supported by Yale chain blocks 
from a 26-ft. jib crane and 
used for weighing coupled 
connecting rods preparatory 
to determining necessary driv- 
ing-wheel counterweights at 
the Paducah, Ky., shops of the- 
Illinois Central 
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this variation in the pitch causes the trouble. Are there any 
standard tolerances for threading staybolts and tapping staybolt 
holes that we could adopt to correct this condition ?—B.E.K. 

A.—The threading of staybolts must be done accurate- 
ly. On an ordinary threading machine, without a lead 
screw, a loss of one thread in six to eight inches of length 
is possible; the die can be sharp, yet the drag will cause 
the loss. The result of this missing thread is the cause 
of tight and stripped staybolts. It is necessary to check 
the pitch of the threads every 25 to 30 bolts threaded to 
keep the pitch as close as possible. 

In threading staybolts it is important to have machines 
which have center lead screws, so the pitch of the threads 
of the bolts when completed will be cut to a tolerance of 
0015 in. plus or minus per inch. Where possible, in 
order to check the bolts properly for the form and pitch 
of the threads, a comparator type of machine should be 
used. In addition to the method of checking with a com- 
parator the operator should have simple gauges to make 
continual check on threaded bolts. 


Eliminating 
Rear Waist Sheet 

Q.—We have in service nine Consolidated locomotives having 
two waist sheets and waist-sheet angles fastened to the under side 
of the barrel of the boiler. Recently we experienced a cracked 


Existing I"Rivets Removed and 


1 Holes in Shell Plugged. Bottom ¢ Boiler 


boiler at the waist sheet angle near the firebox due to the pull of 
the waist sheet during expansion and contraction of the boiler. 
After patching the boiler, we left the waist sheet off. There are 
expansion pads or shoes in front of the firebox which ride on the 
frame. Would the elimination of this waist sheet endanger the 
other supports ?—G.F.L. 

A.—The elimination of the rear waist sheet would not 
necessarily be of any danger, provided the boiler is other- 
wise amply secured at the cylinders, the guide yoke and 
the front and rear of the firebox, Although any support 
given by the waist sheet to the boiler and the frames at 
this point would be removed, it should soon become 
evident if the effect is detrimental to the performance of 
the locomotive. 

The general practice, where waist-sheet angles riveted 
to the boiler have caused cracks in the boiler shell, has 
been to eliminate the rigid construction by freeing the 
angle from the shell and applying a wear plate between 
the angle iron and the boiler. 

Fig. 1 illustrates a typical patch applied to the boiler 
shell at the waist-sheet connection. The waist-sheet angle 
rests against the wear plate, which is studded to the patch. 

Fig. 2 illustrates the application of the wear plate to 
the shell of the boiler, without the patch. This applica- 
tion can be made at any time, eliminating the cracking of 
shell course without eliminating the waist sheet. 
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Fig. 1—Patch applied to the 
| boiler shell at the waist-sheet 
i connection 
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Fig. 2—Application of wear 

plate to the boiler shell which 

eliminates cracking of the 

shell course without eliminat- 
ing the waist sheet 


Ral Mechanical Engi 
FEBRUARY, 1948 9 0“ 


Third Course 


Angle Rivet Holes 
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With the 
Car Foremen and Inspectors 


Modern Freight Car | 
Inspection Facilities 


In connection with the recently constructed gravity-type 
classification yard of the Union Pacific at Pocatello, 
Idaho, primary interest for car men centers around the 
facilities for inspecting freight cars while in motion. As 
cars are pushed from the receiving yard up toward the 
crest, they pass a point at which one inspection pit cen- 
tered between the rails and another pit and overhead 
inspection station on each side permit a five-man inspec- 
tion crew to note defective conditions on the top, bottom 
and both sides of each car as it passes the inspection 
station. 

The center inspection pit is a concrete enclosure, 4 ft. 
wide by 6 ft. long with a steel and glass enclosed top 
extending 2 in. above the rail top. Two windows, made 
of shatter-proof plate glass, 24 in. by 4 ft. permit a car 
inspector in this position to look both up and down the 
track in examining the underparts of car trucks and 
bodies. Flood lights, located as shown in one of the 
illustrations, illuminate all equipment under the car to 
facilitate inspection during night operation. Automatic 
windshield wipers, operated by air pressure, wipe rain 
or snow off the windows to assure good visibility under 
stormy conditions. 

About 100 ft. in advance of this center inspection pit 
is a device actuated by any defective equipment hanging 
below standard clearance limits where it might strike the 
glass window. If this detector operates, a red lamp is 
lighted in the pit to warn the inspector to get out. A 
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special alarm is also given at a control panel in the 
retarder foreman’s office on the crest so that the foreman 
can use his radio and instruct enginemen to stop cars 
being pushed up the grade. 
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(Above) Pressure oiling jour- 
nals just before the car 
reaches the crest of the grade 


(Left) A string of cars pass- 
ing the inspection station at 
the new U. P. yard at Pocatello 
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Railway officers examining the new center inspection pit (left) and one of the side pits (right) at Pocatello yard 


Each of the side inspection pits is 9 ft. long by 8 ft. 
wide with a floor 4 ft. below the rail top and the nearer 
side 7 ft. 3 in. from the track center line. Concrete walls 
of the side pits serve as foundations for two sheet-metal 
inspection houses which extend vertically high enough to 
accommodate upper inspection rooms, 9 ft. long by 6 ft. 
wide, with floors 11 ft. above the rail top. The inspec- 
tion houses are constructed of 3-in. by 3-in. angle iron 
welded and enclosed with sheet metal, the exterior dimen- 
sions being 22 ft. high by 6 ft. wide and 12 ft. long 
parallel with the rails. A concrete passageway 3 ft. wide 
by 7 ft. high extends through the fill, connecting all three 
inspection pits. 

A short distance in advance of the inspection station 
is a position at which one man on each side of the cut of 
cars uses a Mac Donald pressure gun with 30-in. flexible 
nozzle to apply heated winter-grade car oil to the jour- 
nals. This is an aid in causing the cars to accelerate 
quickly when going down the incline. Along the rails at 
this location are shallow sheet metal pans filled with 
waste to catch any oil drippings or excess oil. 

Im normal operation, cars are pushed past the inspec- 
tion station at a speed of three to four miles an hour 
which permits defects to be detected much more quickly 
and in fact better than on standing inspection since each 
wheel makes one complete revolution in passing the side 


in the side pit using mirror (indicated by arrow) to 
examine the underside of the wheel rim and truck side frame 


Car i 
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pits. A sloping mirror 9 ft. long by 24 in. wide, is placed 
against each rail directly in front of the lower side inspec- 
tion pits and enables inspectors to see the underside of 
trucks and wheel flanges. 

When any of the five men on duty at this inspection 
station see a defect on a car they use talk-back loud 
speakers to announce the fact. The car foreman on the 
ground then marks the car and determines whether it 
must be switched to the repair track. If so he notifies 
the retarder foreman at the crest office who changes the 
switch list and informs retarder operators accordingly. 

Parts examined for defects in the center inspection pit 
include spring planks, bolsters, brake beams, draft gears 
and safety bars. In the side inspection pits the follow- 
ing parts are examined: Truck sides (side and bottom), 
brake beams, wheels, car floors (underneath), lower side 
of car couplers. Inspectors in the two upper stations 
look for defects in the roof and running boards, safety 
appliances, side defects including doors, drop doors of 
empty gondola cars and shifted loads on open-top cars. 


Passenger-Car Terminal 
Attention—Interior* 


By E. E. Packard} 


It is the aim of every railroad at its originating terminal 
to service its passenger trains before spotting them at the 
station to receive passengers in such a manner that by 
cleanliness and the attractiveness of both color and de- 
sign of the equipment the traveling public will immedi- 
ately, upon coming onto the depot platform, be most 
favorably impressed. First impressions are lasting im- 
pressions and therefore if the cars and engine are thor- 
oughly cleaned and nicely painted, inside and out, one is 
naturally inclined to feel that his comfort and pleasure 
have been given every consideration. As a result the 
groundwork is laid for new friends and resultant addi- 
tional business. Service and maintenance, then, are very 
important features of the car department and, consider- 
ing the maze of new mechanical devices with which the 
present-day streamline passenger car is appointed, it be- 
comes a big problem and offers a very interesting topic 
for discussion. 
(Continued on page 92) 


* Presented at the August 14 meeting of the Pacific Railway Club. 
t District master Tar repair, Southern Pacific, Los Angeles, Calif. 
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I. C. Builds Five 
Aluminum Hopper Cars 


The latest experiment in equipment weight reduction 
which the Illinois Central has launched comprises five 
aluminum-and-steel hopper cars built in its McComb, 
Miss., shops and weighing only as much as four equi- 
valent steel cars of earlier conventional design. It was 
in these same shops that the railroad some months ago 
assembled its first experimental aluminum refrigerator 
car, which is now in process of being tested. 

Completed just in time for the railroad’s Christmas, 
the five new 50-ton hopper cars present a silver-like 
finish, with black trim and lettering, as they prepare to 
take the road with a combined saving in weight equal 
to the entire empty weight of an all-steel car. On a 
loaded basis, the saving in weight per car will equal 
about one-tenth of the pay load such a car can carry. 

The light weight of the experimental car is about 
37,400 Ib. as compared with 47,300 lb. for an empty 
all-steel car of similar capacity. This is equivalent to a 
weight saving of 21 per cent or 9,900 Ib. per car, or 


Description of material 


Outside hopper sheet 
Inside hopper sheet . 
Crossbearer gusset 
Crossbearer sheet .. 
End floor plates 
Side floor plates 


Side-stake extension 
Longitudinal hood sheet 
End sheets 

filler at bolster 
Side stakes . 
Side sheets 
Center floor plate 


1 Door closing angles .... 
Door closing angle gusset 
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Above: 


Riveting aluminum hopper assembly—Below left: Riveting 
aluminum crossridge gussets 


Side-sheet splice-plate .... 


Splice plate filler at bolster 


Approximate Comparable Weights of Aluminum and Steel Parts 


Used in I. C. Hopper Cars 


Side-stake pressing at bolster 
Side-stake pressing, intermediate . 


Side sheet reinforcement at bolster _ 
Side sheet reinforcement and splice 


Crossbearer and side connection 


Side hopper sheet reinforcement 


Door closing angle and side sheet tie 
Crossbearer stiffener .... 
Drop door with door hinge. straps at- 

tached! ESEETO TEE es 
Side sheets at end ...... wis 
Rivets. mace cae pet care sit OAT EON 


Number Weight Weight 
Alcoa o per piece, per piece, Weight saved 
alloy pieces aluminum, steel, per piece, 
used per car lb. lb. Ib. 
61S-T6 4 70 208 138 
.. 618-T6 4 43 125 82 
.. 618-T6 2 106 304 198 
61S-T4 2 215 635 420 
618-T4 2 276 703 427 
61S8-T4 4 143 438 295 
61S-T6 4 22 63 41 
61S-T6 4 28 88 60 
61S-T6 14 5 13 8 
61S-T4 8 16 45 29 
61S-T4 ź 87 246 159 
61S-T6 2 92 258 166 
61S8-T4 4 8 23 15 
.. 618-T6 4 1 2 1 
61S-T6 4 4 1 % 
61S8-T6 8 16 42 26 
. 618-T6 2 16 42 26 
618-T6 6 220 615 395 
618-T4 4 2 3 
. 618-T4 2 20 65 45 
61S8-T4 2 18 53 35 
. 618-T4 4 2 4 2 
61S-T4 4 1 3 2 
61S-T6 2 11 30 19 
61S-T6 4 pi 147 93 
61S-T4 4 185 118 9 
53S-T61 1710 158 (per car) 427 (per car) 569 (per ca 
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Above: Applying aluminum hopper assembly—Left: Applying aluminum 
crossridge gussets 


approximately a million pounds, on a 100-car train. 
The railroad points out, however, that such trains and 
calculations are hypothetical ; it has only five experimental 
cars which have yet to prove their ability under traffic. 

In general, only the framework, running gear and 
safety appliances of the new cars are of steel, much of 
it reclaimed from old cars of the 66000-66698 series, a 
two-hopper, four-door design. The new cars are built 
in the same style, aluminum alloy taking the place of the 
side and end sheets and all the body parts except the 
upper edging. Even the reinforcing side stakes are of 
aluminum. Body parts are fabricated from quarter-inch 
aluminum sheets approximately 7 ‘ft. by 8 ft. in size, 
each of which weighed 220 Ib. as compared with 615 
lb. for a similar sheet of car-quality steel. 

Many of the aluminum car parts were formed hot in 
the railroad company shops, using steel dies and a gen- 
erous supply of mutton tallow on both dies and sheets. 
In this case subsequent heat treatment was required to 
restore the physical properties of the metal. The bal- 
ance of the aluminum ‘parts were sheared or pressed 
cold. Hopper doors were supplied by the Standard 
Railway Equipment Company. The trucks are Dahl- 
man type, equipped with Cardwell-Westinghouse snub- 
bers and 33-in. cast-iron wheels. Riveting end assembly of aluminum hoppers 
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th 
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Left: Driving rivets in door assembly for aluminum hoppers—Right: Reaming rivet holes in door assembly for aluminum hopper cars 
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Floor and crossridge gussets assembled on aluminum hopper cars 


Various types of alloys of suitable hardnesses are 
used for different parts of the cars. Aluminum rivets 
predominate throughout, being used everywhere except 
where steel is joined to steel. Aluminum rivets not 
only hold the aluminum parts together but also serve 
in the places where aluminum is joined to steel. At these 
joints the steel is coated with a zinc-chromate primer 
and Alumilastic is applied between all laps and joints. 
Special temperature control in electric rivet heaters was 
required for heating the aluminum rivets. 

The new cars have an inside length of 34 ft. 9 in. 
and a width of 10 ft. 1 in. They have been numbered 
66700 to 66704, inclusive, and are being tested in coal 
service between Kentucky mines and Memphis, Tenn., 
where their performance can be closely watched. 


Passenger-Car Terminal 
Attention—Interior 


(Continued from page 89) 


When a train arrives at the coach yard for servicing, 
it must be remembered there is a limited amount of time 
to work through, test and inspect all of the mechanical 
appurtenances and clean the cars thoroughly inside and 
out and still have the train ready and placed at the depot 
in plenty of time prior to the time for receiving pas- 
sengers, 

As we all like to have our homes and surroundings 
neat and clean, so do we want our passenger equipment, 
which we realize becomes a passenger’s home for the 
duration of his journey. When he steps into the ves- 
tibule of his assigned car it should present an appear- 
ance of cleanliness, free from marks made by previous 
loading of baggage, or dirt and dust from the former 
trip. All vestibule door and other hardware should be 
polished and free from tarnish or rust, and in general 
it should present an inviting appearance. 


Skilled Craftsmen Required 


On arrival at the yards our trains are immediately set 
upon by all crafts, each man to his own separate assign- 
ment. There are the coach carpenters, electricians, pipe- 
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fitters, tinners, upholsterers, painters, coach cleaners and 
the laborers who do the icing and watering of the trains. 

In the order named, the coach carpenter makes a thor- 
ough inspection of each car, tries all of the doors, inspects 
the hinges and locks and other hardware, inspects every 
seat and tries the mechanism to see that there are no 
broken castings and that they can be easily operated by 
the passengers who are not always familiar with their 
mechanism. He replaces any loose or missing screws 
or bolts throughout the interior of the car, in the win- 
dow frames and cappings, wall panels, etc., and makes 
repairs to any defective equipment which he may en- 
counter. 

The electricians’ group is divided into two classes, 
service and repair. Generally a certain number of cars 
are assigned to a certain group of electricians and it is 
their duty to test all of the electrical devices throughout 
the cars. This includes air conditioning and heating, 
tona of electric luggage elevators, electric water cool- 
ers, fluorescent lights, all fans and motors, public ad- 
dress systems, radios, electric juicers and dishwashers 
in the dining-car kitchens and, of course, any defects 
which are found during the test have to be repaired and 
placed in serviceable condition before the train departs 
from the yard. 

It can readily be seen that the electrical department 
has become a very important division of the car depart- 
ment, as all of the items which I have mentioned consist 
of intricate devices which in most cases are quite delicate 
and are easily thrown out of adjustment or get out of 
order; therefore, on present-day equipment technically 
trained and skilled mechanics are required to service 
and keep this equipment in repair. 


Pipefitters Work 


The pipefitters are required to check all plumbing 
fixtures in their assigned cars, repair any leaky pipes, 
defective toilets, wash basins, dental bowls, etc., and 
install any water backs or sides in the dining car ranges. 
They repair and keep serviceable all tanks, underneath 
or overhead, check the hot- and cold-water system and 
repair any defective mixing valves or floor-heat valves; 
keep proper pressure on the pressure water tank, and 
see that all pipes in the dining-car steam tables are in 
good repair. As all of the heating and cooling systems 
on present-day equipment work automatically and are 
thermostatically controlled, the pipefitters, in conjunc- 
tion with the electricians, are kept very busy seeing that 
all of the automatic devices are responding properly as 
well as steam admission valves, solenoid valves, pressure 
reducing valves, motorized valves, steam-heat regulators, 
flow limit valves and numerous other devices are checked 
and functioning properly. Any one of the items named 
may be a contributing factor to a failed air-conditioning 
or heating unit. 

The tinners, whose craft is closely connected with the 
pipefitters, keep all air filters in good repair, service and 
repair dining-car coffee urns, make any necessary repairs 
in kitchens, around steam tables, sinks, ice-cream cab- 
inets, metal cupboards and chill boxes, repair certain 
air-conditioning parts, overhead drain pans or steam- 
ejector air-conditioning equipment, and many and vari- 
ous other jobs along this line which arise daily. This 
department is responsible for removing and cleaning fil- 
ters on all cars coming to the yards, and at the present 
time we are cleaning an average of 300 filters daily. In 
this cleaning process these filters are removed from the 
cars, hauled in specially made wagons to the filter clean- 
ing room, dipped in hot cleaning solution for a certain 
period of time, then removed and blown out with air, 
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after which they are placed in ovens to dry and then 
sprayed with a very light oil before being replaced in 
the cars. This division of the car department also has 
grown very rapidly and it is necessary to expand the 
facilities continually in keeping with the expansion of 
the work that is now required on our present-day cars. 


Upholstery and Painting 

Upholsterers are employed to look after the upkeep 
and repair on all seats, carpets, drapes, portieres, window 
curtains and their fixtures, rubber tiling, leather booths 
and tables in tavern cars, dining-car chair covers, lounge 
and parlor-car settees and sectional seats and other work 
of this nature. These items are continually in need of 
repair or replacement. In the case of draperies, por- 
tieres, etc., they have to be removed at regular intervals 
and thoroughly cleaned, and for this reason for all of our 
streamline equipment we carry spare sets of these items, 
including carpets for cars which have carpeted floors. 

Painters are required to see that all interiors are kept 
properly touched up. Marks that cannot be cleaned by 
regular cleaning methods must be sanded down and re- 
touched. Walls around wash basins in the wash rooms 
become spotted and very often have to be redone to keep 
them in presentable condition. The new equipment is 
finished inside in light pastel shades so it is necessary for 
all colors to be carefully matched. Therefore there is 
always a large force of painters to keep these cars up at 
all times. Over the luggage racks, where the placing of 
bags constantly marks the ceiling panels, it is quite often 
necessary to re-do these panels. This is also true of 
the vestibules, where bags are very often piled up 
and paint work becomes marked from them. 

The coach cleaners have the larger job; at least it is 
most important that the cars receive a thorough interior 
cleaning. Ceilings and walls have to be washed. Over- 
head baggage racks must be washed, windows cleaned 
well, cars thoroughly dusted, all seats vacuumed; floors, 
if rubber tiled or linoleum covered, are hand scrubbed 
and waxed at the end of each trip. Seat bases are washed. 
In the wash room, lavatories and toilets must be scoured 
and thoroughly cleaned. Chrome or nickel-plated mould- 
ings or fixtures must be polished. Vestibule ceilings and 
walls are washed down and the platforms are mopped. 
Seats must have stains, grease marks, imbedded gum, 
etc., thoroughly removed. Carpets must be vacuumed or 
lightly shampooed as required and spots and stains re- 
moved. Drapes and portieres, if not due for removal 
and periodical cleaning, must have spots or stains re- 
moved from them. 


Personnel Problems 


While we always strive for a high standard of mainte- 
Nance on our equipment, it must be remembered that we 
encounter many difficulties, such as absenteeism, which 
requires us to work short-handed in many instances. 
Other emergencies which arise almost daily require our 
yard supervisors to use all of their ingenuity to effect 
the necessary work and repairs in order to turn the trains 
out on time. 


I have given you a brief resume of the work that is 


Tequired to keep present-day passenger equipment on 
the road. The car department has grown with such rapid 
strides that it is somewhat difficult to comprehend fully 
the vast change which has taken place. A department 
which not so many years ago employed possibly one or 
two electricians in addition to its regular carmen, today 
has expanded to one requiring a very large crew of 
technically trained and skilled mechanics. 

In view of the opportunities that are afforded by the 
railroads today, I am wondering if there are not quite a 
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few mechanically minded young men who are overlook- 
ing these opportunities and possibly laboring under the 
dream of getting some glamourous, high-salaried posi- 
tion, which, of course, seldom materializes, who in a few 
years may be regretful of the fact that they did not settle 
down and avail themselves of an apprenticeship training 
such as we have to offer. 

Railroad work is interesting and most fascinating and 
I can say in all sincerity to young men of today, who are 
ready for good, stabilized employment, that an apprentice- 
ship training in one of the many departments of the 
railroads will put them on solid ground for the future. 
If you will look at the average railroad man who has 
been in the business over a period of years, you will 
find in the majority of cases a man who owns his own 
home, drives an automobile, provides good schooling and 
environment for his children. After everything is summed 
up, that sort of security is about all there is to be desired 
in life. 


Passenger-Car Terminal. 
Attention-—Exterior* 


By R. V. Ketringt 


Few people realize what it means to service and pre- 
pare a passenger train (especially the new equipment 
known as streamline trains) for a comfortable and safe 
journey across the country. I will endeavor to give a 
brief resume of what is involved in preparing the outside 
and running gear. 

Passenger trains, after arriving at the Union Depot, 
Los Angeles, Cal., are switched to our coach yard, where 
the equipment is placed on a designated track for a com- 
plete and thorough inspection of such parts as couplers, 
draft gears, wheels, trucks and all underneath parts. 
The train is then switched to another track in the coach 
yard, where it is coupled to a steam line which is used 
in testing out the steam heat and air-conditioning equip- 
ment; coupled to the compressed-air line for testing the 
air-brake equipment, and men are assigned, such as 
steam-heat men, air-brake men, to test, inspect and make 
necessary repairs to the above equipment. At the same 
time these inspections and tests are being made, we have 
brake-shoe men or coach-truck repairmen changing brake 
shoes and doing the other light work. One of our big 
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problems on passenger cars is the changing of brake 
shoes, as some of our trains we start out with all new 
shoes; others we change when worn to different thick- 
nesses such as 1 in., 114 in., 136 in., depending on the 
service. During the month of July we renewed 18,041 
brake shoes on passenger cars equipped with the conven- 
tional type brake, and 156 on the Budd disc brake. 

One of the most important problems is inspection and 
care of roller bearings, journal bearings and packing, as 
hot boxes and bearing failures cause serious delays en 
route and are sometimes responsible for serious acci- 
dents. In the inspection of cars equipped with roller- 
bearing wheels, one of the duties of the inspector or 
oiler is to remove the plug in the front of the box and 
use a magnetic feeler for parts of metals and discolored 
oil. If this condition is found, then the wheels have to 
be removed and bearings serviced. If no indication of 
the above is found, then add oil as required. On cars 
equipped with the old style journal boxes, brasses, 
wedges and packing, it is necessary to raise the journal- 
box lid, inspect the above and then properly lubricate 
the packing. 

In outside cleaning and scrubbing of passenger cars, 
we use a cleaning compound mixed with water, which is 
brushed onto the cars, then the cars are scrubbed with 
brushes and rinsed off with water, which leaves a clean, 
bright surface and a very presentable appearance. 

In the past the trucks of our passenger cars always 
presented an unsightly appearance until we started clean- 
ing them by the following method: First, we spray the 
same solution on them that is used on the body of the 
car. Then we use a Sellers jet, which mixes steam and 
water, making hot water under pressure. This is used 
to wash the dirt and solution off the trucks. Then the 
trucks are painted, and make a very presentable appear- 
ance. This applies only on our streamlined trains. 

Then comes the final operation, which is of great im- 
portance. This is the final testing of the air brakes. 
In this test, a set of the brakes is made, then train lines 
leakage is taken, and if any found, necessary repairs have 
to be made to correct; all piston travel is measured to 
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see if of proper length. The Decelostats and Rolokrons, 
which are anti-wheel-sliding devices, are checked and 
inspected. Then the brakes are released and the piston 
travel is all adjusted to a standard length. 

The train is then turned over to the yard forces for 
movement to Union Depot, where it is set ready for the 
passengers to entrain for a journey across the country. 


Portable Car Washer 


The portable, or mobile, car-washing machine shown 
in the illustration was designed, built and patented by 
W. H. Gould, general foreman car department, Union 
Pacific, Pocatello, Idaho, and successfully used for 
cleaning windows while passenger trains are standing in 
the Pocatello station. Operated by one man, the machine 
is said to do a satisfactory washing job fast enough to 
work down one side of the 12-car streamliner, “City of 
Portland,” and return on the other side in eight minutes, 
using 30 gal. of clear water. 

The general construction of the machine will be 
apparent from the illustration. It consists of a Buda 
Chore Boy three-wheel power unit with a treiler tank 
holding 250 gal. of water. Mounted on the power unit 
is a steel tripod supporting a shrouded rotating brush 
which revolves at 1,000 r. p.m. counter-clockwise and 
is driven by V-belts, drive-shaft and pulleys from a 
Kohler 5-hp. gasoline engine mounted on the base of 
the power unit. The brush runs smoothly and is held 
with light pressure against the car side by springs and 
a hand lever. ' 

By means of a small power-driven pump, water 1s 
taken from the trailer tank and delivered under pressure 
to a short section of perforated pipe in the brush shroud 
which directs small streams of water against the car 
windows. The revolving brush then loosens all dirt 
which is washed off with the flow of water. Using hot 
water, this window washer is said to operate satisfac- 
torily at a minimum temperature of 20 deg. F. 


Mobile passenger-car window 
washer used on the Union Pa- 
cific at Pocatello, Idaho 
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ELECTRICAL SECTION 


Diesel-Electric 


speed-Responsive Controls” 


A contro system is now being used on a number of 
road passenger Diesel-electric locomotives which initiates 
changes in motor connections at certain train speeds. 
Most large Diesel-electric locomotives employed in 
freight and passenger service on domestic railroads have 
two motor combinations, each, with one or more steps 
of motor field shunting. They provide full utilization of 
engine horsepower over a wide range of train speed 
while meeting the requirement that the electric equip- 
ment be as light in weight as possible, consistent with 
good performance. High schedule speeds require that 
within the limits of adhesion, available engine horse- 
power be delivered to the wheels at all times during 
acceleration. To accomplish this it is necessary to change 
to weak field and to new motor connections at the proper 
times during the cycle of acceleration. This has been 
done on freight locomotives by manual selection, with 
the operator reading a speed indicator and changing his 
connections at certain train speeds. In passenger serv- 
ice, with its higher acceleration rates and greater sched- 
ule speeds, and therefore greater dependence on main- 
tenance of full utilization of engine horsepower during 
acceleration, it has been found desirable to provide auto- 
matic selection of motor connections to relieve the oper- 
ator of this responsibility and to maintain more uniform 
acceleration of the train than would be had by manual 
selection. 


Automatic Transmission 


Several means of automatic selection have been used, 
the simplest using a voltage relay which operates when 
the generator voltage reaches a certain point. Another 
method uses a relay which operates on generator voltage 
and current, and this method is superior to the first in 
that it will operate at any engine speed rather than at 

* Abstract of a paper presented at the Winter Meeting of the American 
eco of Electrical Engineers, held in Pittsburgh, Pa., January 26-30, 
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By A. V. Johanssont 


Frequency -controlled relays 
for motor transition now have 
a year’s performance record 
showing stability of settings 
and reliability of operation 


top speed only. These methods have been used on older 
locomotives which did not have field shunting in both 
motor combinations. When one or more steps of field 
shunting in each of two motor combinations are required, 
the number of such relays becomes large, the circuits 
are rather involved, and transients during switching 


Speed-sensitive relay panel (front view) 
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present a difficult problem. This is especially true when 
automatic backward transition and unshunting are re- 
quired. 

A new means of automatically selecting motor con- 
nections in several steps, either forward with increas- 
ing speed, or backward as the locomotive decelerates 
during operation up a heavy grade, has been devised 
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Curves showing relay coil voltages plotted against frequency of 
generator output 


and applied to new Diesel-electric passenger locomotives, 
electric equipment for which is built by the General 
Electric Company. This method utilizes a group of 
relays energized through the medium of a tuned cir- 
cuit by an a. c. generator mounted on a locomotive axle. 
Because of the tuned hircuit, the voltage across the 
relay coil increases very rapidly as the speed at which 
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Rear view of a speed-sensitive relay panel 


the relay is to operate is approached, providing an in- 
herently accurate and stable speed setting of the relay 
and a drop-out speed close to the pick-up value. 


Variable Frequency Generator and Relays 


The generator used has a 14-pole permanent magnet 
rotor, the output being taken from the stator coils, which 
are three-phase, Y-connected, with the neutral brought 
out. The generator is bolted to a special cover on the 
antifriction journal box on the end of one of the loco- 
motive axles, replacing the journal box cover. The rotor 
is driven by the locomotive axle through a double-end 
splined drive shaft. This shaft is so designed that it 
may be disengaged from the axle, pulled through the 
rotor, and engaged with a motor-driven calibrating 
mechanism in order that the generator may be con- 
veniently operated for relay calibration without remov- 
ing it from the locomotive. 


An axle generator mounted 
on a locomotive 
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The generator energizes the speed relays and, in ad- 
dition, the locomotive speed indicator. Each speed relay 
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Schematic diagram of relay circuits 


panel consists of one or more reactors, suitable capaci- 
tors, a full-wave rectifier, a small hermtically-sealed 
sensitive relay, and a multiple-contact control relay. The 
control relay, energized by 75-volt d. c. locomotive con- 
trol power, fed through the contacts of the sensitive 
relay, controls field shunting contactors or starts the 
transition sequence leading to a new motor combination, 
as the case may be. In addition to the three relay panels 
required for the two connections of field shunting and the 
transition, a fourth relay panel may be used to provide 
a warning of impending locomotive overspeed and to 
shut off power and apply air brakes in the event of actual 
locomotive overspeed. 


Circuits 

As will be noted from the circuit diagram, the speed 
indicator is connected between one phase and the neutral 
of the generator and is, therefore, not materially affected 
by the loading presented by the speed relays. The speed 
relays are connected across two phases of the generator, 
and operate from the algebraic sum of the voltages pro- 
duced in each of these phases. 
_ The speed relay circuits are shown from top to bottom 
in the order in which they operate, with the one operat- 
ing at the lowest speed shown at the top. The circuits 
are alike between the generator and full wave rectifier 
except for the circuit operating relay LS1. Referring 
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to the curve for this circuit, it will be noted that reso- 
nance occurs at 31 cycles per second. Reactor L-1 in 
series with the load is used to hold the output voltage 
down while above the resonant frequency, as the gen- 
erator voltage is proportional to speed, and the relay coil 
current would otherwise rise above a safe continuous 
value. Since the curves for relays LS1 and LS2 are 
similar in shape and close together in frequency, though 
the circuits differ, it should be pointed out that each 
circuit is also used on locomotives requiring other set- 
tings, and while the ranges of possible settings for each 
circuit and set of components overlap slightly, the cir- 
cuit for LS2 does not cover enough range to meet the 
requirements for LS1. 


Performance 


As shown by the curves, the relays pick up at a rather 
low voltage compared with the maximum reached, and 
this assures the relays’ holding in when the droop in 
voltage occurs at speeds above the resonant point. It 
will be noted that the relays pick up and drop out on a 
very steep part of the voltage curve, providing an in- 
herently stable setting and a dropout value close to the 
pickup value. Where required, the dropout value is 


Variable frequency axle generator for mounting on the end of an axle 


raised even closer to the pickup value by means of the 
insertion of resistance in the coil circuit of the sensitive 
relay by the control relay operated by the speed relay. 
in each case. 

The control relay has a separate cover to prevent the 
entrance of dirt and the sensitive relay is enclosed in a 
hermetically sealed can. Since the remainder of the 
equipment is static in type, very little maintenance is 
required. 

The first locomotive to be equipped with speed sensi- 
tive relays went into service during the last year, and 
many others are now in use. Results have been very 
gratifying both as to stability of settings and reliability 
of operation. 
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Fig. 1—Rolling stands used to remove and reapply Waukesha air 
conditioning units to passenger cars 


"Tue Union Pacific’s air conditioning shop at Portland, 
Ore., has been overhauled, replanned and re-equipped so 
that it now stands as an example of orderly and effi- 
cient progressive maintenance. The shop is equipped 
for the overhaul and repair of all types of air condi- 
tioning. It is designed to handle three Waukesha units 
per day, along with a variety of others including Safety- 
Carrier steam-ejector equipment, and Pullman, York, 
General Electric, Safety, and Airtemp axle-powered 
equipment. 

Equipment units to be overhauled are brought in at 
one end of the shop, are carried through progressive 
stages along one side and then back up the opposite 
side. Work is greatly facilitated by portable positioners 
and stands for every type of equipment. 

Waukesha engine-compressor or engine-generator 
units are removed intact from the train. This is ac- 
complished with the aid of portable stands (Fig. 1) 
which may be rolled to the car. They have tracks which 
match the extension rails of the roll-out carriages on 
the car. During removal, the stands are pinned to the 
extension rails and the unit is rolled out onto the porta- 
ble stand. The units are picked up from the stand by 
a crane truck and transported to the shop. 

Upon arrival at the shop, the unit is placed in a 
portable positioner (Fig. 2). The first operation con- 
sists of air cleaning the unit with compressed air from 


Fig. 2—Positioner for complete Waukesha engine-compressor 
or engine-generator units 
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Re-equips 
A. C. Shop 
at Portland 


Rolling positioners and lifting 
stands, plus a dynamometer, test 
racks, and adequate tools permit 
orderly progressive maintenance 
and eliminate heavy manual work 
at Union Pacific’s Portland shop 


the shop lines. 
electric apparatus. 
then a machinist. 

The unit is then steam cleaned. A portable lifting 
frame, shown in Fig. 3, made of welded extra-heavy 
2¥%-in. pipe and mounted on four large casters pro- 
vides a means for removing the engine, the compressor 
or the generator. 

A chain block hung from the upper member of the 
portable frame is used to lift the part out of its frame. 
The air-conditioning unit frame is then painted and the 
engine-compressor assembly is moved while suspended 
from the portable frame to a second positioner, made 
for the engine (Fig. 4). It is also portable so it may 
be placed in any location, and the engine to any position 
for making the work convenient. The picture of the 
engine positioner was taken before its wheels were 
applied. 

The engine is first tested for compression. While it 
is cranked by hand, measurements are taken by a com- 
pression gauge screwed into each spark plug hole. The 
head is removed, and pistons and cylinders are exam- 
ined for wear with a feeler gauge. If the compression is 
good, it may not be necessary to remove the pistons. 
Valves are ground, or faced if necessary, and if condi- 
tions require, new valve inserts are applied. Valve 
tappets are examined and cleaned and all carbon is 
removed from the engine. The crank case pan is re- 
moved and bearings are inspected. If they are in sat- 
isfactory condition, the engine is reassembled. (The 
above is work done at each monthly inspection. Every 
four months engines are torn down and given a com- 
plete overhaul regardless of conditions found on in- 
spection. ) 

The water pump is disassembled and inspected, new 
parts being used to replace old ones, as necessary. The 
magneto is also removed and overhauled if necessary. 


An electrician then strips the unit of 
He is followed by a pipe fitter, and 
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Fig. 3—Portable lifting frame for handling engines, 


compressors, etc. 


generators, 


Generators and Compressors 


When generators are removed from the unit, they are 
placed in a rolling positioner as shown in Fig. 5. The 
work done consists of removing the armature and, if 
necessary, turning and undercutting the commutator 
and replacing the bearings. Armature windings and 
field coils are tested and inspected. New brushes are 
applied, if needed, and the machine is reassembled. The 
generator is not tested until it is reassembled in the unit. 

Compressors are removed, disassembled, inspected 
and reconditioned. On rotary types, this consists of 
measuring end and lateral clearances with a micrometer 
and making adjustments if necessary. New rotor blades 


Fig. 4—An engine positioner—The picture was taken before rollers 
were applied 
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and new bearings are applied if needed. Compressor 
cylinders are also renewed when necessary, after which 
the compressor is reassembled and tested. 

The first test consists of driving the compressor on a 
shop-built test-stand (Figs. 6 and 7), which includes a 
driving motor and all the other parts of the freon system. 
The compressor is first run light to check for vibration 
and noise. It is then connected to the freon system of 
the test rack, and given another running test for per- 
formance, the equipment on the rack being made to 
simulate its performance as installed on a car. The 
compressor is again tested after assembly as a complete 
unit. 

Reciprocating compressors are disassembled, and new 
valves, rings, pistons and bearings are applied if needed. 


Fig. 5—Type of rolling positioner used for generators 


The crankshaft and all bearings are measured and in- 
spected. They are then reassembled, tested on the test 
stand (Figs. 6 and 7), and reapplied. Most of the re- 
ciprocating compressors are those for the mechanical and 
electro-mechanical air conditioning systems which de- 
rive their power from a car axle. Compressors and 
generators for this equipment are overhauled and tested 
with the same procedure used for the Waukesha equip- 
ment. 

All Waukesha engine-generator sets are given a load 
test on a resistance load with the aid of the special test 
stand shown in Fig. 8. 


Special Shop Equipment 


Pullman speed controls for axle-powered, air condi- 
tioning drives are removed from the car when necessary. 
They are disassembled, inspected, repaired and tested on 
a special dynamometer. 

The dynamometer is powered by a 15-hp. motor which 
is under the stand behind the handwheel, Fig. 9. The 
speed control to be tested is mounted on the upper deck 
of the dynamometer inside the wire screen. It is belt- 
connected to the driving motor with V-belts which are 
behind the operator. The motor drives the magnetic 
clutch of the speed control at 1,200 r. p. m. 

The right hand end of the magnetic clutch under test 
is coupled to a second magnetic clutch which is a part 
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Fig. 7—Compressor test stand showing portion inside railings used to 
test axle drives 


of the dynamometer. This second clutch is mounted on 
a torsion spring, the torque being shown on a graduated, 
slotted scale which may be seen in front of the clutch. 
Driven from the right end of the clutch is a speed re- 
corder. This gives the operator both speed and torque, 
the product of which is horsepower. 

Current for energizing the coils of the magnetic 
clutches is obtained from a 32-volt headlight generator 
which is also belt-driven from the motor. For purpose 
of test, the coils are magnetized and the torque and 
speed recorded. Normally, the speed is held at a fixed 
value so that the torque scale reads directly in hp. 

The 15-hp. driving motor is also direct-connected to 
a 4-kw. car lighting generator which may be seen at the 
right on the lower deck of the dynamometer. This gen- 
erator, which is excited by the headlight generator, is 
used for starting Waukesha engine generator sets. 
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Fig. 6—Side of compressor 

stand showing gauge and 

. switch panel and a rotary 
compressor in place 


The compressor and axle-drive test stand shown in 
Figs. 6 and 7, is powered by a 10-hp. variable-speed, 
d. c. motor. The stand is equipped with complete air 
conditioning equipment as used on a car including con- 
denser coils, evaporator coils, blower fans, high and 
low pressure protection switch, steam heat coil, expan- 
sion valve, gauges, etc. The compressor to be tested 
is placed on the stand as shown. After being given 2 
running test for vibration and noise, the compressor is 
connected to the air conditioning system by means of 


y 


Fig. 8—Engine-generator load test stand—The cable at the left supplies 
starting current from a motor-driven generator and the one at the 
right connects the engine-driven generator with the test stand 
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Fig. 9—Dynamometer used to 
test Pullman speed controls 


flexible metal hoses and measurements are made to show 
that it is in perfect running condition. 

All types of axle-drives may also be tested on the 
stand. They are placed inside the handrail as shown 
in the foreground of Fig. 7. They are clamped to the 


A lathe is an important part of any electrical repair shop 


» 


a belt-connected to the motor. After being 
che or vibration and noise, they are given a four- 
0 to show possible heating of bearings or gears. 
MeTesistor test stand shown in Fig. 8, is used to load 
test Waukesha engine-generator units or Waukesha 
compressor-engine starter generators. It is also equipped 
to check the operation of the oil switch, heat switch, 
and low pressure switches, vacuum switches, and 
also to check for grounds. The load on the generator 
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can be varied either by load resistances controlled by 
the switches shown at the operator’s left hand or by 
the generator field rheostat or both. The stand has on 
it all Waukesha electrical control except the time control. 

The lathe shown in Fig. 10 is used for turning com- 
mutators, refinishing surfaces, making shop tools and a 
wide variety of other work. It is busy constantly. A 
drill press and grinder are also necessary tools. 

When condenser fans are overhauled, they are placed 
on a test rack where they are run at speed by a 2-hp. 
motor belt-connected to the blower. If one of the bear- 
ings is noisy, it is difficult to determine which one it is. 
This has been made simple by the arrangement shown 
in Fig. 11. The plate on which the blower is mounted 
is fitted with two metal boxes, also mounted on the 
plate. One box is in line with each fan bearing. Each 


Fig. 11—Test rack used to find noisy fan-motor bearings 
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Fig. 12—The work benches have ample tool storage space, and rolling 
stands for small parts avoid clutter 


box is 4 in. deep, 6 in. wide and 10 in. high. They are 
made of %-in. sheet iron and each is fitted with a 
hinged front door or cover. When a door is open, the 
sound of a noisy bearing in line with it is amplified, in- 
dicating which is the noisy bearing. 

A test stand for steam-ejector equipment is also in- 
cluded in the shop facilities. This may be seen behind 
the bearing tester in Fig. 11. 

Good work benches such as shown in Fig. 12 are an 
important part of the shop facilities. They have ample 
drawer and cabinet space for tools, a raised shelf on 
which to lay tools and small parts. At the left is a 
rolling, three-deck stand on which small parts are moved 
between the bench and the point at which a machine is 
being stripped or reassembled. 

The shop is characterized by the large amount of 
portable facilities. This allows for extreme flexibility 
and orderly progressive overhaul of all types of air 
conditioning equipment. No manual lifting or moving 
of heavy parts is required. Another advantage of the 
arrangement is that it has completely avoided the need 
of having men interfere with each other’s work. As 
the result of these factors the shop output has been con- 
siderably increased. 


Load Tests 
Insure Road Performance 


The Union Pacific makes a practice of Joad-testing all 
Diesel-locomotive engines, generators and traction 
motors, after they have been overhauled in its Omaha, 
Nebr., shops and before they are replaced in a loco- 
motive. An engine-generator test stand was mounted 
on a flat car and the power generated during run-in 
tests on this stand is used for load testing motors. A 
box car, equipped with a motor stand, water-cooled 
prony brakes and the necessary meters and gauges, is 
used for testing the motors. This was described in the 
November, 1945 issue of Railway Mechanical Engineer, 
page 543. 

The flat car on which engines and generators are 
tested is fitted with a bed on which to mount the engine 
and generator with fuel and water connections duplicat- 
ing those on a locomotive. At one end of the car there 
is a 1,000-gal. fuel tank. In the place of a radiator 
there is a water connection to the shop water supply, 
a valve being used to regulate the flow, and control 
engine temperature. The engine bed will accommodate 
the two types of 12-cylinder engines used on the Union 
Pacific, and plans have been made to extend the bed 
sufficiently to accommodate 16-cylinder engines. A 
standard locomotive battery is used for cranking the 
engine and for the operation of controls. It is charged 
through a receptacle on the car from standby power. 
The control has eight throttle positions as on a loco- 
motive, and an E. M. D. load regulator. The load 
regulator holds a constant horsepower load for each 
throttle setting. 

A full-load test is made on the engine and generator, 
a water-cooled rheostat being used for loading the 
generator. The engine and generator receive a four- 
hour full-load test, after which they are used on reduced 
load for testing traction motors. 

When testing traction motors, the engine throttle is 
set at a position corresponding to full load on one motor, 
and a water-cooled brake is used to determine motor 
current and speed. 

Motors which have been given a mileage overhaul 
are run for one hour at a speed corresponding to 40 
m.p.h, with full-load current. For the second hour, 
they are run at a higher speed (90 m. p.h.) for passen- 
ger locomotive motors and at lower current and higher 
voltage corresponding to full-load horsepower. The 
bearings are checked to disclose any fault which may 
develop with vibration and operating temperatures. If 


An engine and generator 
in position for testing 
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Engine control equipment on the test car duplicates that used 
on a locomotive 


time permits, the complete assembly of motor, pinion, 
gear, motor support bearings, wheels, axle and axle 
bearings are tested as a unit and applied to the loco- 
motive. 

Rewound motors are run at full-load current at about 
40 m.p.h. for four hours, after which they receive a 
high-speed test for from 30 min. to an hour. Following 
the load test, the motor is disassembled for general 
inspection of all parts and given a 1,500-volt dielectric 
test. 


Electric Locomotives 
For the Virginian 


The first of four electric locomotives for the Virginian 
was demonstrated and turned over to F. D. Beale, presi- 
dent of the railroad, by the General Electric Company, 
at Erie, Pa., on Thursday, January 14, 1948. These two- 
unit locomotives are rated 6,800 hp., and are called the 
most powerful continuously rated locomotives in the 
United States. 

Other equipment being supplied by the company to 
provide faster and more efficient transportation of coal 
over the Virginian’s mountainous 134 miles of electrified 
route includes a 10,000-kw. steam turbine-generator, 
now under construction by the G. E. Turbine and Gear 
Divisions at Schenectady, N. Y. 

With a total overall length of 150 ft. 8 in. between 
knuckles, each locomotive is of the streamlined type. 
Fabricated throughout from structural-steel shapes and 
plates, the all-welded cab is divided into three com- 
partments: the apparatus compartment, containing the 
motor-generator set, transformer, and auxiliary equip- 
ment; the operator’s compartment, and the “nose” com- 
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partment containing miscellaneous equipment and acces- 
sories. The sub- and truck-frames are made of heavy 
steel castings. 

First of its type to carry 1,000,000 Ib. on the drivers, 
the locomotive can develop continuously a tractive force 
of 162,000 lb. at 15.75 m. p. h. On the basis of rating 
input to the traction generator for traction purposes, 
customary in rating Diesel-electric locomotives, this all- 
electric locomotive has a horsepower rating of 8,000. 

The new design, incorporating the latest mechanical 
and electrical improvements and developments, will en- 
able the G. E.-built locomotive to haul 10,000-ton coal 
trains at moderate speeds on heavy grades. With 
lighter freight behind, it will be able to maintain speeds 
up to 50 m. p. h. 

The locomotives will draw power from the Virginian’s 
11,000-volt overhead line to operate the two five-unit 
motor-generator sets in the locomotive. Energy is sup- 
plied to the traction motors by two traction generators 
driven by a 4,000-hp. synchronous motor in each cab. 
The electric power is generated at Virginian Railway’s 
power house at Narrows, Va., where bituminous coal 
is used as the primary fuel. 


Monel Metal 
Subeooler Housings 


` The Southern Pacific has housed a number of its Wau- 


kesha air-conditioning subcoolers in Monel metal hous- 
ings. They are identical in shape to the original sheet-steel 
housings except that they are three inches lower at the 
back than at the front. The single drain plug used in 
the original housings has been replaced with three 114-in. 
plugs which are flush with the lower edge of the sloping 
bottom. 

Monel metal does not rust and offers a smooth surface 
to which dirt does not cling. The pump intake is at the 
front and sludge settles at the back or lower edge where 
it is easily removed by flushing through the three drain 
holes. The pump does not pick up sludge and the im- 
peller does not become clogged. 

Clearance limits prevent the use of the new tanks on 
some cars, but on cars on which they have been applied, 
they have materially improved operation and have re- 
duced the amount of servicing required. 


One of the Monel metal subcooler housings made at the Sacramento 
shops of the Southern Pacific 
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Magnetorque 
A. C. Crane Control 


The Magnetorque alternating current crane 
control, recently developed by the Pawling 
& Harnischfeger Co., Milwaukee, Wis., is 
designed not only to eliminate the mechan- 


The P. & H. Magnetorque unit is simple 


ical load brake on a.c. cranes, but to pro- 
vide as favorable speed-load characteristics 
as direct current cranes, to handle heavy 
loads at slower speeds, and to combine 
flexible control at all speeds with sim- 
plicity of construction. The Magnetorque 
unit is readily applicable to overhead shop 
cranes and other types of cranes. 


The Magnetorque brake is mounted on 
the motor pinion extension shaft and the 
hoist motor is directly connected to the 
hoist drum at all times. This always pro- 
vides a positive drive between the motor 
and the hoistening unit. The unit consists 
of a stationary field ring which is bolted 
to the gear case and centered about the 
bearing capsule. The indestructible rotor 
requires no electrical connections and is 


NEW DEVICES 


similar to a rotor in a squirrel cage 
motor. Since the field poles are stationary 
and the rotor requires no electrical con- 
nections, there are no moving electrical 
parts. The braking torque is accomplished 
through magnetic lines of force between 
the stationary pole ring and the revolving 
rotor. Therefore, only magnetic lines are 
broken with the result there is no wear, 
nor replacement of frictional surfaces. The 


result is no maintenance. Direct current 
excitation of the stationary field poles is 
obtained through a step-down transformer 
and a selenium rectifier. 

The simplicity and the few parts neces- 
sary makes Magnetorque control appli- 
cable for use with either a simple drum 
control, or full magnetic control. Safety 
precautions included in this control con- 
sist of a current relay connected into the 


Magnetorque unit installed on a typical P & H crane trolley assembly 


All-position dynamic breaking generator mounted on the hoisting unit 
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Magnetorque field circuit. This insures 
energizing the unit before the motor di- 
rectional contactors can be energized. Fail- 
ure of current in the unit will result in 
opening of this current relay, automatically 
disconnecting the hoist motor from the 
line and immediately setting the electric 
motor brake. 


When desired, an all-position dynamic 
feature is available, consisting of a small 
auxiliary self-excited generator mounted 
on the Magnetorque unit. Regardless of 
controller position, (“off” or any “running” 
position), the load cannot drop or gain 
excessive speed in case of a power and 
electric motor brake failure. When the 
descending load overhauls the hoisting 
unit, it starts the generator action to ex- 
cite the Magnetorque unit, thereby re- 
tarding the load to safe lowering speeds. 
This generator is open circuited under 
normal operation and is only inserted in 
the circuit when the main line disconnect 
switch is open, or in the case of power 
failure. This all-position dynamic brak- 
ing feature is similar to the dynamic brak- 
ing safety feature obtained on d.c. cranes, 
equipped with series-wound motors. It 
is designed to provide the same safety as 
the time-tested d.c. dynamic braking cir- 
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cuit which has been looked upon as pro- 
viding the best speed regulation and the 
safest crane control system. 

The best features of d.c. dynamic brak- 
ing are said to be incorporated in the new 
Magnetorque control, making the use of 
a.c. power cranes more desirable, with im- 
portant economics in power cost and main- 
tenance as well as assuring fine speed con- 
trol. The new P & H magnetic crane 
control unit is expected to prove particu- 
larly advantageous for powerhouse, ma- 
chine shop, foundry and other crane ap- 
plications. 


Subecoolers for 

Air Conditioning 

Waukesha evaporative sub-coolers, which 
serve as air-conditioning capacity boosters, 
are now being made of silicon bronze and 
stainless steel to meet the requirements of 
corrosion and abrasion. They are designed 
to increase air-conditioning system capacity, 
and are built to fit within available spaces. 
Air condensers are adequate for nearly all 
operating conditions, and the sub-coolers 
are required to function only under maxi- 
mum temperatures. This represents only 
a small portion of the time. By means of 
the sub-cooler, the capacity of a Waukesha 
Ice Engine is raised from 5%4 to nearly 8 
tons at 120 deg. F. This requires about 


Sectional view of a subcooler showing sump 
and condenser coils—At the right is the motor, 
pump, spray nozzle, blower and air filter 


four gallons of water per hour from the 
car supply. 

The essential parts of the sub-cooler 
which is manufactured by the Waukesha 
Motor Company, Waukesha, Wis., are con- 
denser coils which carry the refrigerant, a 
motor driving a centrifugal pump and a 
blower and the control equipment. When 
the outside temperature rises to a certain 
value, it causes a thermostatic pilot switch 
to close. Water from the car supply is 
admitted to the subcooler sump by the open- 
ing of a solenoid control valve, and the 
level is maintained in the sump by a direct- 
acting float valve. At the same time, the 
electric motor driving the pump sprays 
water over the condenser coils while the 
blower draws air in through a filter and 
directs a blast across the cooling surfaces. 
When the outside temperature drops to a 
Predetermined point, the thermostatic pilot 
switch opens the circuit. This causes the 
water supply to be cut off, and the pump 
and blower to stop. 
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Bench Grinder 


The Standard Electrical Tool Company, 
Cincinnati 4, Ohio, has added the Type 
4BAS4 bench grinder to its Cadet line. 

The grinder has two 6-in. by 34-in. by 


previous soaking, or it can be easily re- 
moved by flushing with either hot or cold 
water. Paint overspray adhering in a 
solid film can be peeled off in a sheet. 

By greatly cutting down booth clean-up 
time, and making the job much easier 


The Cadet Type 4BAS4 bench grinder 


¥4-in. grinding wheels, 1614 in. apart. The 
spindle center is 634 in. above the bottom 
of the base. Power is furnished by a 
¥%-hp. motor with a speed of 3,600 r.p.m. 
The grinder can be supplied with either 
a motor operating on single-phase, 50- or 
60-cycle, 110-volt power or 220-volt single- 
phase current. A double-pole toggle switch 
is located in the base. 

Other features are the safety-type en- 
closed wheel guards, an adjustable spark 
breaker and a work rest. Safety glass 
eye shields and a floor pedestal are avail- 
able as extras. The net weight of the 
grinder is 60 Ib. 


Coating for 
Paint Spray Booths 


A coating compound for use on the walls 
of paint spray booths, announced by the 
Detrex Corporation, Box 501, Detroit 32, 
Mich., can be used for facilitating mainte- 
nance of both wet and dry spray booths, 
but has characteristics that makes it 
especially advantageous for use on the 
walls of dry booths. 

Triad PRD, as the new compound is 
called, is a light-colored, semi-liquid ma- 
terial applied to the booth walls with a 
brush or spray gun. For spraying, a 20 
per cent dilution (4 parts of Triad to 
1 part water) produces a viscosity that 
can be handled in a pressure tank. This 
material can be brushed on as it comes, 
although a 10 per cent dilution with water 
usually provides a better consistency. 

Triad PRD dries and forms a continuous 
white coating to which paint overspray 
adheres. When necessary to clean the 
booth, the coating compound with adherent 
paint film is readily scraped off without 


to do, Triad PRD is said to effect im- 
portant savings in spray booth mainte- 
nance and without any fire or health haz- 
ard due to the application of this material. 


Master Puller Set 


Designed to save both time and money, 
a master puller set announced by the 
Plomb Tool Company, Los Angeles 54, 
Calif.» furnishes the equipment needed for 


The Plomb master puller set, showing a few 
of the jobs it will handle 
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many puller jobs. With the parts furnished 
it is possible to assemble any Plomb slide 
hammer, light-duty, medium-duty or heavy- 
duty puller. In addition, the set includes a 
wheel puller, a blind bearing puller, a 
single-jaw puller and a cap-screw cross- 
arm. 


The puller set, designated as No. 4000- ` 


AA, has 42 items. Because of the inter- 
changeability of the parts, a wide variety 
of puller set-ups can be made for various 
jobs. 


Automatic Welder 


Everything needed for automatic welding, 
including a head, control equipment, weld- 
ing transformer and work positioning 
equipment is available in a complete pack- 
age of automatic welding equipment engi- 


The operation shown consists of welding the 
hub to the end bell of a motor 


neered, built, and sold by the Westinghouse 
Electric Corporation. 

The standard weldomatic head, suitable 
for welding with a.c. or d.c. operates with 
a capacity of 1,200 amp. a.c. Special nozzles 
are available for 2,000 amp. ac. Its ca- 
pacity for d.c. welding is 800 amp. The 
head is so designed that it can be rotated 
360 deg. in the vertical or horizontal plane. 
As a result, it can be mounted in any posi- 
tion for welding. Nozzles and knurled 
drive wire feed rolls are supplied to ac- 
commodate 1%-in., 540-in., %g-in. and 14-in. 
wire diameter. Wire feed is automatic. 
The speed of the driving motor is con- 
trolled by the burn off rate of the welding 
wire through a bridge hook-up consisting 
of arc voltage, control generator field and 
a potentiometer. 

The motor-generator set is driven by a 
2-hp., 220/440-volt, 3-phase, 60-cycle a.c. 
motor. A 2-pole constant-potential gener- 
ator supplies the control current and a 
2-pole variable-voltage generator supplies 
current to the driving motor in the head. 
Control relays and contactors required in 
the operating circuit are mounted in the 
control panel. Control equipment for start- 
ing and stopping the welding arc and trav- 
erse mechanism, as well as adjustment for 
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arc length, is mounted on the operator’s 
panel. 

The work positioning equipment is sup- 
plied as needed for the job from semi- 
standard designs of travel carriages, mount- 
ing pedestal, rotator, positioner and turn- 
ing rolls. 


Geared-Head 
Engine Lathes 


A series of light motor-driven geared- 
head engine lathes, designated the Tray- 
Top Cintilathe, and featuring tray areas 
for holding small tools, is manufactured 
by the Cincinnati Lathe & Tool Co., Oak- 
ley, Cincinnati 9, Ohio. The all-geared 
twelve-speed headstock as well as the 
quick-change gear box and apron contain 
flame - hardened high - carbon alloy - steel 
gears. A splined leadscrew serves as both 
a leadscrew and a feed rod. The sustained 
accuracy of thread cutting as affected by 
the accuracy and size of the leadscrew is 
said to be enhanced because a more gen- 
erous size combination leadscrew and feed 
rod can be employed than where two indi- 
vidual members are used. The leadscrew 
reverse is contained in the gear box, which 
eliminates a reverse plate. 

The Cintilathe is offered in four nomi- 
nal swing sizes, 10 in., 12% in., 15 in. and 
18 in, with distances between centers 
from 18 in. up in increments of 6 in. The 
motors supplied as standard are 1, 1%, 
2 and 3 hp. respectively, for each of the 
four swing sizes. Twelve spindle speeds 
give a standard range on the 10-in. and 
12%-in. machines from 30 to 1,200 r.p.m. 
and 20 to 820 r.p.m. on the 15-in. and 
18-in. machines. Optional high-spindle- 
speed ranges available are from 45 to 
1,800 r.p.m. on the two small sizes and 
30 to 1,200 r.p.m. on the larger machines. 
Speed changes are obtained by a three- 


lever shifting arrangement in which the 
levers operate on a common center with a 
direct-reading speed dial. 

All shafts in the headstock are mounted 
in Timken bearings and the entire trans- 
mission is lubricated by a splash system, 
The spindle on the 15-in. and 18-in. ma- 
chines is mounted on two tapered and one 
straight roller bearing while the spindle 
on the 10-in. and 12'4-in. sizes is mounted 
on two tapered roller bearings. The hole 
through the spindle is 114 in. on the two 
small machines, and 1% in. on the larger 
machines. 

Two optional drives are available, one 
with a direct-coupled motor drive, where- 
by starting, stopping and reversing is by 
means of an electrical drum switch which 
incorporates a jog position; or the lathe 
can be equipped with a multiple-disc fric- 
tion clutch and brake. In either case a 
V-belt drive is employed. Forty-eight 
thread and feed changes are incorporated. 


Weatherized 
Fluorescent Fixtures 


With the introduction of its re-styled 
HF-100 fluorescent fixture, Sylvania Elec- 
tric Products, Inc., Salem, Mass., has an- 
nounced the complete “weatherizing” of its 
industrial fixture line by means of a fin- 
ish which makes the fixtures highly re- 
sistant to rust, corrosion, pitting and craz- 
ing. f 

In addition to its protective qualities, the 
white Miracoat finish on the reflector fur- 
nishes a reflection factor of not less than 
86 per cent. 

Other improvements in the remodeled 
fixture include hook slots in both sides 
of the tophousing for easy mounting with 
specially developed, single hanger hooks 
supplied with the unit, and a turned down 
lip to provide greater rigidity and lessen 


The “Tray-Top Cintilathe” has the controls placed at the normal working position of the 
operator and features a tray-top area on the headstock and footstock for small tools 
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The Sylvania type HF-100 fluorescent lighting 
fixture 


possible collection points for dust, lint and 
moisture. To further simplify cleaning and 
inspection of ballast and wiring, the re- 
flector is attached to the tophousing by 
means of captive latches from which it 
can be detached without removing any 
nuts, bolts or similar devices. 

Designed as a 2-lamp, 40-watt fixture, 
the HF-100 is equipped with a pair of 
knockouts to provide for another lamp, thus 
converting to a 3-lamp HF-150 fixture, 
if desired. 


Indexing 
Attachment for Lathes 


An indexing and milling attachment for 
performing such milling operations on 
engine lathes as cutting gears, splines, 


The No. 300 Palmgren indexing milling 
k attachment 


keyways, oil grooves, slots, square shafts, 
hexagons, and flats on circular pieces, has 
been developed by the Chicago Tool & 
Engineering Co., 8383 South Chicago 
avenue, Chicago 17. Work can be held 
een centers or in a collet chuck. 

Model No. 300 will take work up to 
4 in. in diameter and 1114 in. between 
centers when an 18-in. supporting bar is 
used. This attachment will fit lathes with 
tool posts up to 134-in. diameter. Head 
and tailstocks are held by keys on a sup- 
Porting bar which has a full length key- 
way for horizontal movement. 

A vertical feed travel of 1% in. is 
Provided by a dovetail-type slide and a 
fine screw adjustment. Gibs have adjust- 
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ing screws for wear takeup. A chuck 
with a %-in. capacity collet, tailstock cen- 
ter and one 12-hole indexing plate and arm 
are furnished with the attachment. Other 
indexing plates can be furnished for other 
divisions. 


Grille for 
Diesel Locomotives 


General Electric engineers have developed 
a lightweight metal grille to satisfy both 
the engineer and the designer of stream- 
lined Diesel locomotives. 

The grille, which forms the decorative 
metal on the side of the Diesels, permits 
a sufficient flow of air to pass through it 
and be filtered for 2,000-hp. engines. At 
the same time, it may be fabricated in 


An application of a 500-hp., 2,300-volt motor 


extremely unfavorable atmospheric condi- 
tions, the motors can be built with stain- 
less steel ventilating tubes, fans, and end 


The General Electric lightweight grille has louver sections strung on wire 


practically any pattern that may be wanted. 


The process of manufacture used joins 
together strips of cold-rolled steel under 
tension and utilizes spacers connected to 
wires rather than conventional nuts and 
bolts. 


The steel louver sections, which have a 
thickness of .025 to .030 in., are strung 
like beads on strands of stainless steel. 
This factor aids design innovations and 
decreases the over-all weight. The grille 
causes almost no restriction of air and has 
the appearance of being a closed panel 
section. 


Totally Enclosed Motors 


A line of improved totally-enclosed fan- 
cooled, wound-rotor motors has been an- 
nounced by the Allis-Chalmers Manufac- 
turing Company, Milwaukee, Wis. The 
motors are built with an improved tube- 
type air-to-air heat exchanger, first used 
for squirrel cage motors. The greater ef- 
ficiency of this exchanger permits a reduc- 
tion in size compared to older, totally-en- 
closed, fan-cooled designs. Because of its 
simple design, cleaning is seldom necessary. 

To assure trouble-free operation under 


plates and cast iron terminal boxes and 
collector ring enclosures. 

Built with these special features, the 
500-hp., 705-r.p.m., 2,300-volt motor shown 
is to be used for driving a centrifugal pump 
in a midwestern chemical plant. Its col- 
lector assembly is cooled by radiation, with 
internal air circulation provided by fan 
blades mounted on the collector assembly. 


Double-Glass Unit 
For Railroad Windows 


Railroad Thermopane, a double-glass unit 
developed by the Libbey-Owens-Ford Glass 
Company, Nicholas-Winslow Bldg., Toledo 
3, Ohio, for passenger-train windows, is 
composed of three panes of plate glass, the 
inner two of which are %-in. plate lami- 
nated with plastic to form safety glass while 
the outer pane is 14-in. heat-absorbing plate. 
Between them is a %4-in. space of dehy- 
drated air, permanently sealed in by a pat- 
ented metal-to-glass bond ajang the four 
edges of the glass. 

An insulating unit by reason of the de- 
‘hydrated air, the glass is said to increase 
the efficiency of heating and air conditioning 
equipment and also to resist frosting and 
fogging. Because it is a single unit sealed 
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Composition of the double-glass construction in the Special Railroad Thermopane for passenger- 
car windows 


against infiltration of dust and dirt, only 
two surfaces need be cleaned, thereby re- 
ducing maintenance time between runs. 

The outer heat-absorbing glass helps to 
cut down heat rays from the sun and sub- 
stantially reduces glare. This pane may 
also be heat-tempered for extra strength if 
desired. The inner surfaces of the unit 
are permanently cleaned at the factory, and 
the unit need never be dismantled; no de- 
hydration capsules are used.. 


Portable Drilling 
And Tapping Machine 


The Kaukauna portable horizontal drilling 
and tapping machine has a tilting hori- 
zontal head and full three-dimensional 
power traverse and swiveling of the head- 
stock for performing drilling and tapping 
operations throughout the range of 45 deg., 
above or below the horizontal spindle posi- 
tion. The machine spindle can be placed 
in virtually any position for drilling and 
tapping by the power elevation of the 
headstock on the column, the column and 
subbase power traverse on the runway, the 
tilting of the headstock 45 deg. above and 
below the horizontal, and the rotation of 
the column 360 deg. on its subbase. 

The machine has a fine feed to the 
spindle through a micrometer handwheel. 
An adjustable calibrated depth gauge with 
an automatic trip throws out the feed at 
any predetermined depth within 6 in. of 
the spindle travel, the starting point being 
anywhere within the total spindle tra- 
verse. A single lever controls three feeds; 
a rotary selector lever with an indicating 
dial cares for speed changes; an auto- 
matic tapping device with an adjustable 
dial for tapping to a depth of 5 in. is 
incorporated. Right or left spindle rota- 
tion is set with a selector switch. Lock- 
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ing clamps may be engaged to prevent 
unit movements. A lifting bail facilitates 
handling with an overhead crane. 

This product of the Kaukauna Machine 
Corporation, Kaukauna, Wis., has nine 


spindle speeds, three spindle feeds, a 24- 
in. longitudinal continuous travel of the 
spindle and a 48-in. horizontal travel of 
the column on the runway. 


Flux-Coated Gas 
Rod for Cast Iron 


Designed for all types of gray or alloy 
cast iron and to eliminate the uncertain- 
ties and delays of manual fluxing when 
welding stressed cast shapes, a color- 
matching flux-coated torchwelding rod 
known as “EutecRod 14 FC” has been an- 
nounced by the Eutectic Welding Alloys 
Corporation, 40 Worth street, New York 
13. This rod develops a tensile strength 
of 48,000 Ib. per sq. in. in the weld de- 
posits, bonding at 950 deg. to 1400 deg. F., 
with a remelt temperature of 2200 deg. F. 
Its coefficient of expansion is the same 
as that of gray cast iron, and its hardness 
is approximately 190 Brinnell. 

The illustration shows welds in the 
stressed areas of a cast-iron pulley which 
were accomplished with an oxy-acetylene 
flame, a slight preheat of 200 deg. F, 
using a No. 5 tip held at a distance of 
% in. from the flame cone to the surface 
metal. The principle of flux-coating is 
said to make it possible to achieve fast, 
smooth welds on cast iron with very little 
fusion of base metal, and with correct 
fluxing automatically maintained at every 
point during the weld. All broken sec- 


The No. 1030 Kaukauna portable horizontal drilling and tapping machine 
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Cast-iron pulley 16 in. in diameter with a 4-in. 
rim welded in three highly stressed areas with 
.flux-coated “EutecRod” 14 FC 


tions or cracks in this pulley were beveled 
to 75 deg. to 90 deg. A forehand welding 
procedure was used to melt the flux and 
filler metal, after heating the welding area 
to a dull red. 


Car Door Strips 


A car door retaining strip which replaces 
the conventional type door barricade and 
uses no lumber is manufactured by the 
Signode Steel Strapping Company, 2600 
North Western avenue, Chicago. The 
strips of laminated, heavy-duty water- 
repellent Kraft liner board, reinforced 
with 34-in. by .020-in. Signode steel strap- 


Sigmode car-door retaining strips in place in 
a box car 


ping. are nailed across the door opening 


inside the car. Depending upon the char-. 


acteristics and weight of the load, the 
strips may be butted, overlapped or spaced 
for maximum efficiency. The average dun- 
nage for a door will range from 10 to 20 
lb. Retaining strips are 18 in. by 84 in. 

The substitution of the smooth-surfaced 
retaining strips for wood-constructed door 
bracings is reported to eliminate the need 
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for car doorway liners and damage to 
cartons, boxes, bales, bags and bundles 
from snagging and ripping on sharp edges, 
corners and protruding nails. It is not 
necessary to knock in a doorway barrier, 
as unloaders need only snip the steel bands 
on the retaining strips, thus reducing 
damage to containers near the doorway. 


Electrice Are 
Cutting Tool 


A rod which can use the same source of 
current from standard arc-welding ma- 
chines for cutting instead of for welding 
is manufactured by the Eutectic Welding 
Alloys Corporation, 40 Worth street, New 
York 13. Known as the CutTrode, it is 
designed to couple the highest available 
concentrated heat with specific chemicals 
and metals in the coating to focus and 
direct this heat for metal cutting. 
CutTrode consists of a metallic core, sur- 
rounded by a specifically designed sheath 


Welding 
Generator 


A welding generator, rated 300 amp., is 
now being made by the 


Harnischfeger 


The generator is intended for use by those 
who wish to build their own welder 


Steel plate, as well as the more difficult to cut metals, such as aluminum, bronze, and stain- 
less steels, may be sheared by a pair of CutTrodes, which carry an exothermic coating for 
focusing and intensifying the energy of the electric arc 


or coating which is extraordinarily resistant 
to heat at very high current ranges. This 
coating serves to focus and intensify the 
energy of the electric arc, which is gen- 
erated when CutTrode is struck like a 
match against a piece of steel or any 
other metal and then actually pushed 
through that metal. By virtue of the 
chemical elements in the coating, the arc 
is focussed and directed into the metal to 
be cut. It pierces holes in such metals as 
cast iron, stainless and other alloy steels, 
aluminum, bronzes, etc. These metals may 
be pierced without first drilling them. 
Laminated materials may also be cut. 
Broken taps and bolts may be burned out. 


Corporation, Milwaukee 14, Wis. Its weld- 
ing range is from 30 to 375 amp. and it 
is offered to those who wish to build their 
own d. c. welder. Called the Model 
WG-300, it is designed for easy coupling 
to a gasoline engine or power take-off. 
A V-belt pulley arrangement makes exact 
alignment between power and generator 
unnecessary, thereby simplifying the build- 
ing of the welder. In addition to saving 
space, this also provides a more correct 
relationship between engine and generator 
speeds. The P & H “Visa-matic” cali- 
bration plate permits accurate. selection of 
the correct welding current for all classes 
of electrodes. 
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Simmons-Boardman Subscrip- 
tion Sales Representative 


Marlowe H. Ptant, of Elmhurst, Long 
Island, N. Y., has succeeded D. M. Dudley 
as subscription sales representative for the 
Simmons-Boardman Publishing Corpora- 
tion in the following states and provinces 
of Canada: Maine, New Hampshire, Ver- 
mont, Massachusetts, Rhode Island, Con- 
necticut, New York, New Jersey, Penn- 
sylvania, Maryland, Delaware, District of 
Columbia, Virginia, Quebec, Canada, and 
New Brunswick. 


A. A. R. Mechanical Division 
to Meet in June 


THE next annual meeting of the Me- 
chanical Division of the A. A. R. will be 
held at the Congress Hotel, Chicago, June 
28, 29 and 30. This is strictly a business 
session of the Division and it is not planned 
to hold any exhibition of railway equip- 
ment and supplies. 


Painting Truck Sides and Parts 


In an A. A. R. circular letter dated 
January 9, paragraph (t) (3-e) of inter- 
change inspection Rule 3 is modified, effec- 
tive January 1, to read as follows: 

“(t) (3-e) New or secondhand truck 
sides, truck bolsters and car wheels must 
not be painted, except the inside of journal 
boxes may be painted with a primer coat 
if desired.” 

Exception was made to side frames and 
bolsters now on hand at construction plants 
which were painted (after inspection) by 
the manufacturers before shipment. These 
may be applied to cars outshopped after 
January 1, 1948, without removing the 
paint, but no more side frames or bolsters 
may be painted. 


Air Brakes and Journal Boxes 
Out of Date 


An A. A. R. Mechanical Division letter 
dated December 30 calls attention to inter- 
change inspection rules 60 and 66 which 
require that where stenciling so indicates, 
cars overdue for periodic attention to air 
brakes or journal boxes must be given this 
attention by the railroad or car owner hav- 
ing such cars in its possession. 

The circular states that information re- 
ported by a number of roads serving busy 
loading terminals shows an ever-increas- 
ing number of cars arriving overdue for 
this periodic attention, and it is evident that 
a great many roads and car owners are not 
performing their proper proportion of this 
work. The complaints are substantiated by 
the Mechanical Inspection Department’s 
routine investigations conducted on 62 rail- 
roads and at 24 private car owners’ plants. 
One day’s actual inspection showed that 
cars outshopped having journal boxes or 
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NEWS 


air brakes overdue for periodic inspection 
and attention totalled 142 for journal boxes 
and 23 for air brakes, including private car 
owners; empty cars in yards approved for 
service having journal boxes or air brakes 
overdue for periodic inspection and atten- 
tion numbered 297 and 39, respectively; 
empty cars at freight houses approved for 
service having journal boxes or air brakes 
overdue for periodic inspection and atten- 
tion amounted to 56 and 7, respectively. 
The matter has been before the Arbi- 
tration Committee and the situation is not 
considered to be at all satisfactory, par- 
ticularly as to cars released from repair 
tracks when they are overdue for periodic 
attention to air brakes or journal boxes or 
both. This results in subsequent shopping 
of cars and holding them out of service for 
this work, involves unnecessary additional 
expense and is an unfavorable factor with 
respect to the car supply situation. 


The circular requests that all railroads 
and private-car owners check these con- 
ditions on their shop and repair tracks 
and take steps to correct the situation. 


Monon Converts G. I. Cars— 
A Correction 


THE paragraph directly under the illus- 
tration in the second column of page 70 of 
the January Railway Mechanical Engineer 
should read as follows: 

“Two types of sliding doors are used 
for handling baggage and mail. In the bag- 
gage [not baggage-mail] cars the doors 
were constructed from sheet aluminum and 
extruded aluminum channels. They slide on 
Z-bar slider tracks. Two of the doors are 
6 ft. wide and two are 8 ft. wide, an 8-ft. 
door being placed opposite a 6-ft. door. 
The doors on the baggage-mail cars were 
fabricated from Met-L-Wood.” 


Orders and Inquiries for New Equipment Placed Since 
the Close of the January Issue 


Road 


0 J No. of locos Type of loco. Builder 
Baltimore & Ohio ................. 40! = =1,000-hp. Diesel-elec. switch. . Electro-Motive 
251 1,000-hp. Diesel-elec. switch. . Baldwin 
251 1,000-hp. Diesel-elec. switch. American Loco. 


101 1,000-hp. Diesel-elec. switch. 


|... Fairbanks-Morse 


Missouri-Kansas-Texas ............. 163? Diesel-elec. A units ............Electro-Motive 
43 Diesel-elec. B units ............ Electro-Motive 
163 Diesel-elec. A units ............ American 
8? Diesel-elec. A units . .......... Baldwin Loco. 
Reading E E A TTET ET 33 6,000-hp. Diesel-elec. frt. ....... American Loco. 
i 3* = 6,000-hp. Diesel-elec. frt. ....... Electro-Motive 
Southern. Facile: x 26sstiesevsescan 20* 6,000-hp. Diesel-elec. frt. ....... Electro-Motive 
. 10¢ 1,000-hp. Diesel-elec. switch. ....Baldwin Loco. 
. 10* 1,000-hp. Diesel-elec. switch. .... American . 
Toras &- PAGER sccccthieieswasds< 11 1,000-hp. Diesel-elec. switch. ....Electro-Motive 
7 1 1,500-hp. Diesel-elec. switch. ....American Loco. 
Toledo, Peoria & Western ... 18 = 3,000-hp. Diesel-elec. frt. ....... Electro- Motive 
Western Maryland .......... 2° 1,500-hp. Diesel-elec, road switch. Baldwin Loco. 
Freight-Car Orders 
Road No. of cars Type of car Builder 
Lake Superior & Ishpeming ........ 200 TO4ON OTE? poe ok Si TAN a OF Bethlehem Steel 
Spokane, Portland & Seattle ........ 500 S0-ton' box. arees ii satne Northern Pacific shops 
20 16,000-gal. tank ............... General American 
Freight-Car Inquiries 
Road No. of cars Type of car Builder 
Chicago, ‘Rock Island & Pacific ..... 500 ZO-ton Hopper. ses. sia ccd eedindes isian 
A 1,000 or 2,000 S OEG a aA AES 
Clinchfield AE EELEE Stas ORS ,000 50-ton hopper ............e.005 
New York, Chicago & St. Louis ..... 400 70-ton gondola ................ 
Passenger-Car Inquiries 
Road No. of cars Type of car Builder 
New York Central ......... usen. 30 ~ Multiple anit oo sccccassaasieas gaton RTT 


1 Deliveries scheduled to begin during the third quarter of 1948 and to be completed before the 


close of the year. 


The new equipment will enable the B. & O. completely to equip with Diesel power 


its terminals at Cincinnati, Ohio, Youngstown, Warren, and Pittsburgh, Pa. 


2 The 


K-T expects that all fhe units, the total estimated cost of which is $7,000,000, will be 


delivered early this year. The new units will be used to make up 4 4,500-hp. A-B-A and 16 3,000-hp. 


locomotives. 


during the third quarter of the year. 
* Delivery expected 
second quarter of 1949. 


The order was placed in November. 
3 Each of the locomotives, which were ordered in November, will cost approximatel 
Delivery of the first is scheduled for the second quarter of 1948 and the other five will 


$600,000. 
delivered 


to begin during the third quarter of 1948 and scheduled to be completed by the 


5 These locomotives, the order for which was placed in November, are for delivery during the second 


quarter of this year. 


5 This locomotive, which is the first Diesel for the T. P. & W., cost $275,000. 


expected to be ordered this year. 


More Diesels are 


The road also plans to spend $750,000 for deferred maintenance. 


For delivery during the second quarter of this year. A 
1 These cars, which will be air-conditioned, are about 10 per cent of the N. Y. C.’s requirements 


to fulfill its recently announced program to improve suburban service. 


for in the overall program is t 


Among other improvements called 


e installation on 25 more multiple-unit electric cars, as soon as equip 


ment can be obtained, of the system of voltage regulation which is in experimental use on sever 
N 


Y. C. cars. 


The system is reported to increase the amount of light in commuter cars by about 


60 per cent and to eliminate lighting fluctuations caused by voltage variations in the third rail. 
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Squeeze Test Applied After 
Ten Years’ Service 


TEN years’ continuous service over 
2,500,000 miles has had no appreciable ef- 
fect on the structural strength of the all- 
stainless steel Budd-built railway car which 
was subjected to tests in the company’s 
laboratory here, according to General 
Gladeon M. Barnes, vice-president in 
charge of engineering of the Budd Com- 
pany, Philadelphia, Pa. 

The tests, a joint operation by engineers 
of the Budd Company and the Atchison, 
Topeka & Santa Fe, were conducted under 


Varor HEATING CorPoRATION. — The 
Vapor Car Heating Company, Inc., with 
headquarters at Chicago, has changed its 
name to the Vapor Heating Corporation. 


+ 


Cuicksan Company. — L. C. Meyers, 
who has been handling field service in 
California for the Chiksan Company, has 
been assigned to the Rocky Mountain area, 
covering Colorado, Wyoming and Montana, 
with headquarters in Denver, Colo., and 
Robert Jones, formerly a member of Chik- 
san’s engineering staff for the past several 
years, has been assigned to the New York 
office as sales engineer in that territory. 

+ 


Macnus MeraL Corporation.—W. H. 
Croft, Sr., president of the Magnus Metal 
Corporation, with headquarters at Chicago, 
has been appointed chairman of the board 
of directors. W. H. Croft, Jr., executive 
vice-president, succeeds the elder Mr. Croft 
as president. Among other new appoint- 
ments are: first vice-president, W. P. Car- 
ney; vice-president and controller, J. P. 
Borda; vice-presidents, N. P. Lyons, J. E. 
Broum, W. D. Hickey, G. A. Murphy, M. J. 
Turner and G. F. Mueller; assistant to pres- 
ident, C. L. Kyle, and chief engineer, R. J. 
Shoemaker. 


W. H. Croft, Sr. 


W. H. Croft, Sr., entered the employ of 
the Hewitt Manufacturing Company (later 
Magnus Metal Corporation) in 1893, and 
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the supervision of Dr. Michael Watter, 
chief of Budd’s Research and Development 
Division. They were observed by an of- 
ficial representative of the Association of 
American Railroads. Testing operations 
took place in Budd’s testing plant. 

This car is one of 100 chair cars deliv- 
ered to the Santa Fe during 1937 and was 
built before the present higher-strength re- 
quirements for railway passenger cars were 
established. After a review of the original 
engineering analysis, the railroad was as- 
sured that, because of the corrosion-resist- 
ant character of the stainless-steel struc- 
ture, the strength margins in the car as 


Supply Trade Notes 


since that date has served in various execu- 
tive capacities. He became first vice-presi- 
dent in 1915 and president in 1927. 


W. H. Croft, Jr. 


W. H. Croft, Jr., joined the Magnus Met- 
al Corporation in 1927, and from March, 
1934, to December, 1935, was manager of 
the company’s Topeka (Kan.) plant. On 
January 1, 1936, he was appointed assistant 
vice-president, with headquarters at New 
York, and in November, 1947, executive 
vice-president. 

W. P. Carney has been associated with 
Magnus Metal since 1902, becoming as- 
sistant to vice-president in charge of sales 
at New York, in 1910. He was appointed 
vice-president in charge of sales at Chicago 
in 1927. 

+ 

Bowser, Inc.—Bruce W. Grosvenor, 
formerly sales manager of the general line 
division of Bowser, Inc., has been appointed 
district manager of the sales and service 
office at Albany, N. Y., to succeed J. D. 
Bone, who has resigned after 27 years of 
service with the compat 


Joserm T. Ryerson & Son, Inc.—Alfred 
J. Olson has been appointed an assistant 
sales manager of the Chicago plant of 


‘Joseph T. Ryerson & Son, Inc., to succeed 


Ray C. Page, who has been appointed sales 
manager of the company’s new steel service 
plant under construction in the San Fran- 
cisco, Calif, area. 


originally built were adequate to meet the 
present A. A. R. requirements of 800,000-Ib. 
compression loads, with minor reinforce- 
ments to various low-alloy steel elements 
of the structure including the end under- 
frame unit, coupler, coupler carrier, center 
plate, and collision posts. No modifications 
were made to the stainless-steel structure. 
The car withstood the 800,000-Ilb. compres- 
sion load without permanent deformation 
and without cracking a single window pane. 
All glass had been left in place for the 
test. 

Shortly after the test the car was re- 
turned to service by the Santa Fe. 


RoBERTSHAW-FULTON CONTROLS Com- 
PANY.—The Robertshaw Thermostat Com- 
pany, of Youngwood, Pa., the Fulton Syl- 
phon Company of Knoxville, Tenn., and the 
Bridgeport Thermostat Company of Bridge- 
port, Conn., have been merged under the 
name of the Robertshaw-Fulton Controls 
Company. John A. Robertshaw is president 
of the new organization. 


+ 


EASTERN CARBIDE CorPoRATION.—A new 
corporation, the Eastern Carbide Corpora- 
tion, has been organized at 909 Main street, 
New Rochelle, N. Y. Anthony J. Allen, 
formerly assistant products manager of the 
Firth-Sterling Steel & Carbide Corp., is 
president of the new corporation and Walter 
A. Ruppel, also formerly with Firth- 
Sterling, is secretary-treasurer. 

+ 


Witson WeLDerR & METALS Co.—Thomas 
B. Hasler, formerly president of the Wilson 
Welder & Metals Co., a wholly-owned sub- 
sidiary of the Air Reduction Company, has 
been elected chairman of the board of di- 
rectors to succeed C. E. Adams, who re- 
signed as chairman and director and F. B. 
Adams, Jr., has been elected president and 
a director. 

+ 


Cuampion Rivet Company.—Frank M. 
Sweeny of 4136 Roland avenue, Baltimore, 
Md., has been appointed Baltimore district 
sales agent of the Champion Rivet Company 
to handle the sales of rivets and welding 
electrodes for railroads and industrial users 
in Baltimore, Washington, D. C., Richmond, 
Va., and Norfolk. L. Gilbert has been ap- 
pointed welding electrode sales representa- 
tive in the New York area, with head- 
quarters at 30 Church street. Raymond 
B. Johnson has been appointed Philadelphia 
district sales manager for the Champion 
Rivet Company, to succeed W. H. S. Bate- 
man, retired. The Philadelphia, Pa., office 
will now be a direct sales branch office. 


+ 


HANCHETT MANUFACTURING COMPANY. 
—Alvin Haas has been appointed vice- 
president and general manager of the 
Hanchett Manufacturing Company, Big 
Rapids, Mich. Mr. Haas was formerly 
president and general manager of Yates- 
American at Beloit, Wisc., for 17 years. 
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FarNsworTH TELEVISION & Rapio Corp. 
—Abner G. Updike and G. K. Dickenson 
have been appointed sales managers of the 
Mobile Communications Division of the 
Farnsworth Television & Radio Corp. Mr. 
Updike will be in charge of sales in the 
New England and East Central states and 
Mr. Dickenson will handle sales in the West 
Central and Southwestern states. 


GENERAL Exectric Company.—Henry V. 
Erben has been elected a vice-president of 
the General Electric Company, to succeed 
Roy C. Muir, who has retired after more 
than 42 years of service. Mr. Erben, who 
was formerly a commercial vice-president 
and assistant general manager of the appa- 
ratus department, has been appointed also 
general manager of the department. 

+ 


AMERICAN Locomotive Company.—Wil- 
liam L. Lents, vice-president and Admin- 
istrative Committee member of the Ameri- 
can Locomotive Company, has added to 
his present duties those of J. B. Ennis, 
senior vice-president, who has retired. 
Frank J. Foley, former director and vice- 
president, who has been serving as a con- 
sultant for the last year, has also retired. 

William L. Lentzs’s new duties will be 
in addition to those handled by him during 
1947 as a vice-presidential member of the 
company’s Administrative Committee. They 
will include general railroad engineering 


W. L. Lentz 


contacts, studying and promoting progress 
and improvements in motive-power designs 
for domestic and foreign railroads, research 
and assistance to all divisions in their 
engineering and manufacturing acivities. 
Mr. Lentz, who during the last war was 
in charge of the company’s Schenectady, 
N. Y., plant began his railroading career 
in 1913, completing a special apprentice 
course in the locomotive shops of the 
New York Central. Following World 
War I service as an Army Aviation Corps 
lieutenant he rejoined the N. Y. C. and 
climbed to the position of engineer of 
motive power in the engineering depart- 
ment at New York. He joined the Stand- 
ard Stoker Company in New York as 
assistant to the vice-president and sales 
manager in 1937. He was appointed mana- 
ger of the American Locomotive Com- 
pany’s Schenectady, N. Y., plant in 1940 
and became vice-president in charge of 
manufacturing in 1945. 
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J. B. Ennis has been associated with 
American Locomotive and predecessor com- 
panies since 1895 when he joined the 


J. B. Ennis 


Rogers Locomotive Works as tracer, de- 
tail draftsman, and elevation draftsman. 
He became vice-president in charge of 
engineering in 1917; a senior vice-president 
in 1941, and a director in 1924. In 1944 
he was awarded the Henderson Medal of 
the Franklin Institute “in consideration of 
his accomplishments in locomotive engi- 
neering.” 

Frank J. Foley began his railroading 
career in 1893 in Newark, Ohio, as a mes- 
senger boy for the Baltimore & Ohio. 
Subsequently he served as telegraph op- 
erator and train dispatcher on several 
middle western railroads. In 1897 he 
entered the manufacturing department of 
the Pullman Company. From 1902 to 
1912 he was in charge of various plants 
of the Railway Steel Spring Company. 
In the latter year he became general super- 
intendent of the company; in 1919 vice- 
president in charge of sales and in 1927 


F. J. Foley 


vice-president of the American Locomotive 
Company, which earlier had absorbed the 
Railway Steel Company now known as 
the Railway Steel Spring Division of the 
American Locomotive Company. 


RANSOME MACHINERY Company.—W, H. 
Scherer, formerly assistant to the vice- 
president in charge of manufacturing of 
the Worthington Pump & Machinery Corp., 


has been appointed general manager and 
elected a director of the Ransome Machi- 
nery Company, Dunellen, N. J., a subsidiary 
of Worthington. Mr. Scherer has been act- 
ing manager of Ransome since June, 1947. 
+ 

MINNEAPOLIS-HONEYWELL REGULATOR 
Company.—Roy H. Warmee, sales promo- 
tion manager of the Minneapolis-Honey- 
well Regulator Company since 1940, has 
been appointed sales manager of the com- 
pany’s Moduflow division. John Randall, 
who has been serving as temporary man- 
ager of that division, has resigned. Sales 
promotion activities, formerly supervised 
by Mr. Warmee, will henceforth be man- 
aged by John A. Young, formerly assistant 
in the department. 


AJAx-CoNSOLIDATED Company.—Albert 
W. Faulconbridge, formerly production 
manager and manager of the Railroad Divi- 
sion of the Haskelite Manufacturing Cor- 
poration, has been elected vice-president of 
the Ajax-Consolidated (Company, with 
headquarters at Chicago. 

Albert W. Faulconbridge served his ap- 
prenticeship as a carbuilder with the Cana- 
dian Pacific. He was also associated with 
the Canadian National, and during World 
War II was production manager of Can- 
adair, Ltd., at Montreal, Que., producer 
of military aircraft. He was later produc- 


Albert W. Faulconbridge 


tion manager and manager of the Railroad 
Division of the Haskelite Manufacturing 
Corporation, at Grand Rapids, Mich., from 
which position he resigned to join Ajax- 
Consolidated. 
+ 
AMERICAN STEEL FounpRIES, King Ma- 
CHINE Toot Drviston.—American Steel 
Foundries has announced the acquisition of 
the machine tool business of the King Ma- 
chine Tool Company, Cincinnati, Ohio, to 
be operated as the King Machine Tool divi- 
sion of American Steel. The new division 
will be operated and managed by R. D. 
Brizzolars, vice-president, and C. F. Elmes, 
vice-president. Charles F. Muller, formerly 
president of the King Machine Tool Com- 
pany, has joined the new management staff. 
+ 


AMERICAN BRAKE SHOE COMPANY.— 
William T. Kelly, Jr., has been elected first 
vice-president of the American Brakeblok 
division of the American Brake Shoe Com- 
pany. Mr. Kelly, vice-president of Ameri- 
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Tre Tough Guy, as we call the Chilled Car Wheel, isn’t a tough 
guy by accident. We at the AMCCW check up on him to see that he’s 
the kind of performer who lives up to his nickname. 

“Taking his temperature” or giving completed wheels a thermal 
test is only one of a series of steps in a rigid “physical” which has 
become standard practice with AMCCW members. In this case special 
equipment demonstrates the ability of the wheel to withstand tem- 
perature stresses due to brake application in service. 

We're interested in what makes the Tough Guy tough. We’re more 
interested in what makes him tougher. That’s why we do more than 
test wheels and set wheel standards. We test the relative merits of 
existing and proposed wheel designs. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
ý 445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. i 
American Car & Foundry Co. . Canadian Car & Foundry Co. . Griffin Wheel Co. | 
Marshall Car Wheel & Foundry Co. * Maryland Car Wheel Co. * New York Car Wheel Co. j 


Pullman-Standard Car Mfg. Co. * Southern Wheel (American Brake Shoe Co.) 


5026 
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' YESTERDAY’S 
- OMACHINESOW 


TOMORROW’S 
PROBLEMS 


You can win or lose your battle 
of sales on price! Obsolete ma- 
chinery means high production 
costs. But modern, tailor-made 
BEATTY-ENGINEERED machines 
can give you faster, higher- 
quality production at a lower 
cost. And you'll need that cost 
advantage in tomorrow’s mar- 
ket. There’s a better way to 
handle most production jobs. 
Our job is to help you find that 
better way. Call us in now. 
Our broad experience in metal 
working production qualifies us 
to handle the most difficult as- 
signment. 


THERE'S A BEITER 
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BEATTY Hydraulic Press 
Brake for V-bending, form- 
ing, pressing, flanging. 


BEATTY Single End Punch 
available in capacities up 


to 350 tons. Ideal for car 
shops and jots requiring 
multiple tooling. 


: man msa 
© 89 EE 


ELET S 


BEATTY 250-ton Gap Type 
Press for forming bend- 
ing, flanging, pressing. 


MACHINE AND 
MFG. COMPANY 


HAMMOND, INDIANA 


can Brake Shoe since 1946, joined the com- 

pany in 1928. In addition to his duties as 

first vice-president of the Brakeblok divi- 

sion, he will continue as president of the 

Kellogg and Engineered Castings divisions, 
+ 


Unitep STATES STEEL CORPORATION oF 
DELAWARE.—Richard F. Senter has been 
appointed assistant sales vice-president and 
M. W. Reed chief engineer of the United 
States Steel Corporation of Delaware. 

. + 


Lima-HAMILTON (CORPORATION. — Lewis 
A. Larsen, vice-president and director of 
the Lima-Hamilton Corporation, has re 
signed to devote all his time to the Superior 
Coach Corporation, of which he has been 
president for five years. His new position 
will be chairman of the board and chief 
executive officer. 

Mr. Larsen was born in Ridgeway, lowa, 
on July 17, 1875. He began his career in 
1895 as chief clerk in the office of master 
mechanic on the Chicago Great Western, 
at Oelwein, Iowa. In 1896 he was trans- 
ferred to the motive-power department at 
St. Paul, Minn., where he worked as chief 
clerk from 1897 to 1900, when he left to 
attend Northwestern University. He re- 
turned to the motive-power department in 
1901 and, in 1902, was appointed chief clerk 


Lewis A. Larsen 


to the assistant general manager. In 1903 
he joined the Northern Pacific at St. Paul, 
working as chief clerk to the superintendent 
of motive power until 1907. In that year 
he was appointed assistant to the vice- 
president in charge of manufacturing for 
the American Locomotive Company at New 
York, and in 1917 he was appointed as- 
sistant comptroller. Mr. Larsen joined the 
Lima Locomotive Works (now the Lima- 
Hamilton Corporation) in 1917, as secre- 
tary and treasurer. In 1920 he was elected 
vice-president and treasurer, and, in 1944, 
senior vice-president. He also was a di- 
rector of Lima-Hamilton since 1918 and 
has been president and a director of the 
Superior Coach Corporation for the last 
five years. 
+ 


Arr Repuction Paciric Company.—The 
Air Reduction Company has formed a new 
wholly-owned subsidiary to be known as 
the Air Reduction Pacific Company, which 
will carry on all the business formerly con- 
ducted by the Air Reduction Sales Company 
in the western region of the United States. 
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as we see 
the Locomotive picture 


We feel that, just now, the whole motive- 
power situation is in a state of flux. 


Steam locomotives will always be in demand. 
We are convinced of this—and will continue 
to build a complete line of steam locomotives 
maintaining Lima’s world wide reputation for 
fineness of design and manufacture. We will 
continue to explore all possible ways of im- 
proving such locomotives. And at present we 
are constructing for the C. & O. 15 steam loco- 
motives, among the largest ever to see regular 
service. This is the fifth order from them for 
locomotives of this type. 


In the switching field, we believe that for most 
roads, and most jobs, the diesel-electric is the 
answer. We will build such locomotives, main- 
taining the aditional Lima-Hamilton fineness 
of design and manufacture! Our diesel-engine 
experience dates back to 1924—and many of 
you have operated or seen Hamilton diesels in 
railroad service. We are currently building a 
660-hp and a 1000-hp diesel-electric switcher 
for our own account. 


Above 1500 horsepower, there must be a bet- 
ter way. With this in mind, we have been 
working for over four years on the develop- 
ment of a free-piston gas generator turbine for 
locomotive use. We have such a turbine oper- 
ating on test. This turbine has now been run- 
ning for many months. The results look prom- 
ising. We will keep you informed or better 
still come and see us. 


President 


LIMA, OHIO ; HAMILTON, OHIO 
laa bacemative OSes AOA IMA-HAMILTON CORPORATION apie hee penta 
Niles Tool Works Co 


Lima Shovel and Crane Division 


February, 1948 ns 


For every 
car repair dollar 
spent in ’31-’35 


Almost THREE 
dollars were | 
spent in’41-’45— 


(*Figures from A.R. C.I. Statistics) 


Just for repairing freight cars alone the railroads paid out in 1946 
over $85,000,000 more than they made in profits. 


What's worse—the bill is steadily climbing. It was almost three times. 


as great for the years from 1941 to 1945 as for the 1931-1935 period. 

Part of this toll is needless waste that can be stopped—by using 
pressure-treated wood for car decks, gondola siding, stringers, nailing 
strips, and other vulnerable parts. 

Many major railroads are already using pressure-treated wood to cut 
car repair costs, and so boost profits. Doubled and tripled life over 
untreated material has been reported. Let us 
help you to make these savings. 


In new cars and for repairs, specify 
pressure-treated wood. 


KOPPERS COMPANY, INC. 
PITTSBURGH 19, PENNSYLVANIA 
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H. P. Etter, formerly sales manager of the 
Pacific coast division, will be president and 
a director of the new subsidiary, with head- 
quarters at 220 Bush street, San Francisco 
4, Cal, and W. C. Keeley will serve as 
chairman of the board. 

+ 


Simmons’ FASTENER CORPORATION. — 
Harry H. Rose, formerly sales engineer 
for the Simmons Fastener Corporation, 
Albany, N. Y., has been appointed general 
sales manager. 

+ 

Joun A. RoErLING’S Sons COMPANY — 
E. George Hartmann has been appointed 
general sales manager of John A. Roe- 


E. G. Hartmann 


bling’s Sons, Trenton, N. J. Mr. Hartmann 
has been associated with the Roebling Com- 
pany since 1940. He is a member of the 
Wire Association and the American Iron 
and Steel Institute. 


Obituary 


FrepericK P. Huston, engineer and met- 
allurgist in the development and research 
division of the International Nickel Com- 
pany, at New York, died in Plainfield, 
N. J., on December 29, 1947. Mr. Huston 


Frederick P. Huston 


was 57 years old. He was born at Sweet 
Springs, Mo., and was a graduate of the 
University of Missouri in 1912 with a de- 
gree of B.S. in electrical engineering. He 
joined the technical service section of In- 
ternational Nickel in October, 1927. Pre- 
vious to his appointment as head of the di- 
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speed 54.5 M.P.H. 


The E-2 radial buffer incorporates 
a built-in draft gear with large 
bearing areas. Two large adjusting 
wedges, energized by compressed 
springs, hold the chafing plates in 
firm contact, permitting no slack 
but retaining complete freedom of 
Movement between engine and 
tender. This effectively dampens 
and absorbs both horizontal shake 
and vertical vibration of the loco- 
Motive. Only the Franklin “E” type 
buffers provide this shock absorb- 
ing action. 


Before 


How to cure a 
ROUGH-RIDING LOCOMOTIVE 


After 


speed 54.6 M.P.H. 
VERTICAL BOUNCE 


Aen n n ian in oanade paaa 


FRANKLIN E-2 BUFFERS will reduce 
maintenance by damping and absorbing horizontal 


shake and vertical vihration. - 


The E-2 radial buffer will make any locomotive, at any speed, a 
better riding engine. It requires minimum attention and will cut 
down maintenance on many related locomotive parts by markedly 
reducing shake and bounce. Crews appreciate the greater comfort 
it brings. 

The above charts show the effectiveness of this buffer. These 
charts were made on a western road — two days apart — on the same 
locomotive, between the same mileposts, pulling the same trainload 
in the same direction at the same speed. The E-2 buffer, as com- 
pared with the wedge-type buffer originally used, reduced vertical 
bounce 50%, horizontal shake 66%, and acceleration of vertical 
bounce (impact factor) 62%. 


FRANKLIN. RAILWAY SUPPLY COMPANY 


NEW YORK e CHICAGO © MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER ° COMPENSATOR AND SNUBBER © POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS 


° CAR CONNECTION 


Keep Sludge Out of 
Your Bunker C Tanks! 


If you use Bunker C oil for any heating purpose, especially in oil-fired steam locomotives, 
you do not have to be told that sludge is a constant menace to efficient combustion and 
economical operation. With Magnus Clerex, however, you can eliminate sludge from your 


Got Any REALLY Thick, 
Greasy Concrete Floor Spots? 


You can get rid of them quickly and 
easily with Magnus 755. Cover the spot with 
the straight material and let it soak in about 
12 hours. Then brush or shovel up the 
softened greasy dirt and flush with tap 
water. You'll find your floor clean right 
down to the concrete. If you want it whitened 
and hardened, Magnus Cement Cleaner will 
ħnish the job nicely. 


Kol-Dip Cleaning Tank 
For Utility Cleaning 


The Magnus Kol-Dip Cleaning ‘Tank will 
save you plenty in time and hand work on 
all kinds of small and medium sized parts 
cleaning. It combines three cleaning tanks in 
vone compact unit. Number one compart- 
ment holds Magnusol and kerosene. Ordi- 
nary greasy parts are put in this tank and 
left there until needed. They are then lifted 
out, pressure flushed with water in the sec- 
ond compartment, and are ready for use. 
The small third compartment contains Mag- 
nus 755 for parts which have to be cleaned 
of carbonized oil and other stubborn dirts. 
Such parts are soaked in this cleaner, then 
flushed clean in the middle or second com- 
partment. No heat and no agitation are re- 
quired for utility cleaning in the Kol-Dip 
Tank. 


NEW CLEANING IDEAS 
For Further Details Write Magnus 


New Alkaline Cleaner Combination is 
Magnus 61K, with NXL, Magnus super wetting 
agent. Liquid 61K at the usual concentration 
of 10 oz. per gal. of water, plus 4% oz. of NXL, 
makes a fast working, heavy duty, non- 
fuming, odorless alkaline cleaning solution 
of unusual value. No. 201 


e 
For Fast Cleaning of Medium and Large 


Volume of Parts look into the versatility and 
cleaning speed of the Magnus Aja-Dip Clean- 
ing Machine. A size to meet your program. 
No. 202 
e 


Multi-purpose Mild Alkaline Cleaner... 
Magnus 10X 1s applicable to al! kinds of 
clean'ng jobs around the shops where 
moderate alkalinity plus fast wetting action 
is needed for grease cutting. Excellent for 
cleaning up in the diesel engine room. 

z No. 203 

e 


Make Your Vapor Cleaning Really De- 
pendable by using Magnus Liquid Vapor 
Cleaner (92K for light duty—94K for heavy 
duty). Instantly soluble, no fumes, no odor 
and no clogging. 


Bunker C or similar heavy oils. One pint to 
each 1,000 gallons of oil in the supply tank 
with each new charge of oil will dependably 
prevent the formation of sludge. 

One pint of Clerex to each 400 gallons of 
oil in sludged storage or supply tanks will 
completely disperse existing sludge deposits 
so that they burn off with the oil without 
causing any operational troubles. 

Magnus Clerex is safe and harmless to 
all materials of construction. Its products 
of combustion are the same as those of the 
oil. It has no effect on the flash point of 
the oil. 


Diesel Carbon Is Stubborn 
and Calls for #755 


The carbonized oil deposits in diesel en- 
gines are much like those in airplane engines 
as far as stubborn resistance to ordinary 
carbon removers goes. 

Magnus 755, originally designed to speed 
up and simplify the removal of these resist- 
ant deposits in war-time airplane engines, 
has been notably successful on railroad die- 
sels. Blocks, liners, heads, pistons, rods and 
all other parts are cleaned faster and better 
with less hand work by Magnus 755 than 
with any other available cleaner. Used in 
the Magnus Aja-Dip Cleaning Machine, 
#755 is even faster and more effective. 

Compared with ordinary solvent cleaning 
in still tanks, #755 in Aja-Dip Cleaning 
Machines cleans diesel parts eight times 
faster with virtually no hand work! 

Magnus Chemical Co., 77 South Ave., 
Garwood, N. J. In Canada — Magnus 
Chemicals, Ltd., 4040 Rue Masson, Mon- 
treal 36, Que. Service representatives in 


` principal cities. 


S o 
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EQUIPMENT ¢ METHODS 


vision’s railroad developments in February, 
1945, he was associated with the INCO 
mill products division for about five years, 
Mr. Huston was a member of the Amer- 
ican Welding Society, the American So 
ciety of Mechanical Engineers, the Master 
Boiler Makers Association, the American 
Railway Engineering Association, the New 
York Railroad Club, the Railway Supply 
Manufacturers’ Association, and the West- 
ern Railway Club. 


+ 

James McHenry Hopkins, chairman of 
the board of directors of the Camel Sales 
Company, a subsidiary of the Youngstown 
Steel Door Company, at Chicago, died on 
December 20. Mr. Hopkins was born on 
July 24, 1866, at Xenia, Ohio. He began 
his career with the Barney & Smith Car 
Co., in Dayton, Ohio, in 1885, and in 1897 
went to Chicago to found the National 
Railway Specialty Company, now the 
Camel Sales Company. He became presi- 
dent of the firm in 1908, and subsequently 
became chairman of its board of directors. 

+ 

ARNOLD STUCKI, who organized, in 1905, 
the A. Stucki Company, of which he was 
president since its incorporation in 191], 
died at his home in Bellevue, Pa, on 
January 11. Mr. Stucki was born in 
Meringen, Switzerland, on October 3, 
1862. After coming to the United States, 
he was employed by the Pennsylvania from 


Arnold Stucki 


1889 to 1900. In the latter year he joined 
the Pressed Steel Car Company as è 
mechanical engineer. In 1903 he went to 
the Standard Steel Car Company as chief 
engineer. Two years later he organized 
the A. Stucki Company for the manufac- 
ture of side bearings. 
+ 
Cuartes H. Wurre, director of sales of 
the South and West regions of the Indus- 
trial Brownhoist Corporation at Chicago, 
died suddenly on December 24 at Cleveland, 
Ohio. Mr. White was secretary and di- 
rector of exhibits of the National Railway 
Appliances Association since 1935, and also 
served as president of that association in 
1936. à 


Rosert E. THOMAS, eastern sales rep 
resentative for the brake shoe and casting: 
division of the American Brake Shoe Com- 
pany, died on December 16, 1947, after 4 
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increases steaming efficiency 


The installation of Security Circulators in existing steam locomo- . 
tives results in a circulation of water from the side water-legs, 
through the Circulators, over the top of the crown sheet. 
Besides this, the Security Circulators, located right in the path 
of the hot gases, provide a very effective additional heating area 
for speeding evaporation. l 
Thus in two ways Security Circulators aid in greatly improving 


the steaming efficiency of a locomotive. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK o CHICAGO , 
SEC U R titer CIRCULATOR DIVISION 


February, 1948 
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Slowly revolving outlets 
distribute the heated air 
continuously downward 
in a constantly changing 
direction, completely and 
thoroughly covering the 
working area 


Write for details 


L.J. Wing Mfo.Co. 


154 W. 14th Street 
New York 11, N. Y. 
Factories: Newark, N. J. and Montreal, Canada 
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prolonged illness. Mr. Thomas was bon 
in Troy, N. Y., on October 12, 1895. He 
started his business career with the Ir- 


Robert E. Thomas 


ternational Railway Company, Buffalo, 
N. Y., and after serving as an engineer 
for the Columbia Machinery Company, tt 
joined American Brake Shoe as a sales- 
man in June, 1926. 


Hans B. Kraut, chairman of the board 
of the Giddings & Lewis Machine Tool Co, 
Fond du Lac, Wis., died recently at his 
winter home in Tucson, Ariz. 


Personal Mention 
General 


T. F. Donar, assistant works manage! 
(locomotive) of the Canadian Pacific 2 
Montreal, Que., has been appointed assistant 
superintendent of motive power, with head- 
quarters at Winnipeg, Man. 


W. Q. DaucHerty, assistant superintend- 
ent of motive power and car equipment ú 
the Gulf, Mobile & Ohio, with headquarters 
at Jackson, Tenn., has retired after 53 years 
of railroad service. The position of 3- 
sistant superintendent of motive power an 
car equipment at Jackson has been abolished. 
Mr. Daugherty was born at Verona, Miss, 
and began his railroad career in the shops 
of the Louisville & Nashville at Decat, 
Ala., in 1892. He became locomotive firt- 
man in 1895. He joined the Mobile & Ohio 
(now G., M. & O.) in 1895 and subsequently 
served as locomotive fireman, enginehoust 
foreman, traveling foreman, and general 
foreman. Mr. Daugherty was appointed 
master mechanic at Jackson in 191! am 
assistant superintendent of motive powe 
and car equipment in 1942. 


H. H. Boyp, assistant chief of motivt 
power and rolling stock of the Canadian 
Pacific at Montreal, Que., has retired 01 
pension after 47 years of service. Mr. Boyd 
is a graduate of McGill University. He 
started his railroad career as a timekeep¢! 
on the Canadian Pacific at North Bay, Ost, 
later serving as district master mechanic at 
Cranbrook, B. C., and superintendent 3 
Saskatoon, Sask., Moose Jaw and Var 
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General Motors Diesel 
So operating costs is a 
well-known fact. Fuel expenses have 


: tł — mainte- 
lashed 75 per cen 
paee and enginehouse expense 


t 

j ent and 60 per cen 
a ed a a water costs elimi- 
res 


nated entirely. 


But even these do not reflect ba = 
potential savings with Ganse ji vi 
Diesels. Their high availability, : nä ae 
ith superior flexibility an 

een means fewer locomotives 
tead to handle por 
operation. Their exceptional a aa 
and high tractive effort make pene 
faster and smoother car movem 


withgreater safety andreduced claims. 


he 23 
i ing figures for the 
The operating 
switchers, high-lightee a AOS 
that ve 

witness to the fact 
Motors Diesels are by far the most 
profitable motive power investment. 


CHICAGO RIVER AND INDIANA 
Seven 600 H.P. General Motors switchers, during 
period July 1936 through June 1947, have worked 
a total of 541,310 hours with average availability 
of 91.1%. Completing 921 locomotive months of 
service, they attained an average per locomotive of— 


LOUISVILLE & NASHVILLE 


Five 600 H.P. General Motors switchers, operat- 
ing since the first was placed in service in Septem- 
ber 1939, have worked a total of 235,346 hours as 
of June 30, 1947. Average availability, 93.8%. The 
record across 357 locomotive months figures to— 


RIVER TERMINAL — CLEVELAND 


Two 600 H.P. General Motors switchers, the first 
going into service in September 1936, have been 
available 92.5% of the time as of June 30, 1947. 


Total hours worked, 164,957—gn average per 
locomotive of— 


649 hours per month 


-- 5- 


WABASH 


Eight 600 H.P. and 1-1000 H.P. General Motors 
switchers, from April 1939, date first switcher 
entered service, through June 30, 1947 worked a 


total of 395,098 hours. Average availability for 
the period, 91.6%. Average of — 


636 hours per month 


Stop 


1 
Rust ` 
AND CUT 


MAINTENANCE ^ 
costs! 


RUST-OLEUM gives lasting protection 


Offset rising labor costs. Trim shop maintenance expense 
by protecting all rustable metal with Rust-Oleum. Rail- 
roads find it invaluable for prolonging the life of rolling 
stock, buildings, bridges, signal equipment and other 
properties. RUST-OLEUM is the most effective way to 
check and prevent rust. 


Rust-Oleum outlasts ordinary protective materials two 
to ten times — depending upon conditions under which it 
is used. It defies rain, snow, dampness, acids, brine, gases 
and other corrosive elements. Rust-Oleum can be applied 
directly to any rusted surface —after quick wirebrushing 
... It merges the remaining rust into its tough, durable, 
protective coating. 


Specify Rust-Oleum on new cars, locomotives and 
rebuilding programs — also for right-of-way equipment. 
Write today for catalog of recommended uses. 


THIS zee BOOKLET TELLS HOW 


SAVES 3 WAYS... 


* IT CUTS PREPARATION TIME! No sand- blasting, flame clean- 
ing or chemical “‘dissolvers” are necessary. Quick wirebrush- 
ing removes paint and rust scale, blisters, dirt, etc. 

% IT GOES ON FASTER! Rust-Oleum saves 25% of the time 
usually required for application and covers 30% more area 
than ordinary materials. Brush, dip or spray. 

% IT LASTS LONGER! Rust-Oleum outlasts ordinary materials 
two to ten times. This means maximum protection on every 
application — at a proportionate saving in labor and materials. 


RUST-OLEUM CORPORATION, 2419 Oakton St., Evanston, Ill. 


Gentlemen: Please send a free copy of your Rust-Oleum catalog of rail- 
THE FACTS road applications and recommended uses. 


MAIL THIS Nams Se == 
COUPON Address Š = 
TODAY! City State 


O Also send information on R-9 


banaan 
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couver, B. C. Mr. Boyd was appointed 
assistant chief of motive power and rolling 
stock at Windsor station, Montreal, in 1928, 


E. L. Frazier, JR., master mechanic of the 
Pittsburg & Shawmut at Brookville, Pa., 
has been appointed superintendent of motive 
power and equipment, with headquarters at 
Brookville. 


L. B. Georce, assistant superintendent of 
motive power and car department of the 
Canadian Pacific in the West at Winnipeg, 
Man., has been appointed an assistant chief 
of motive power and rolling stock. 


Ciarence E. Hatcu has been appointed 
chief mechanical inspector of the New 
York, New Haven & Hartford, with head- 
quarters at New Haven, Conn. 


L. O. Bruerock, draftsman in the em- 
ploy of the St. Louis Southwestern at Pine 
Bluff, Ark., has been promoted to the posi- 
tion of assistant mechanical engineer at 
Pine Bluff. 


Watter W. Matzke has been appointed 
assistant to vice-president—mechanical, of 
the Chicago & North Western, with head- 
quarters at Chicago. Mr. Matzke was born 
on December 28, 1907, at Duluth Minn. He 
received a degree in mechanical engineering 
from the University of Minnesota in 1929, 
and in that same year began his railroad 
career with the Duluth, Missabe & Iron 
Range. In 1934, he joined the Hartford 
Steam Boiler Inspection & Insurance Co., 


Walter W. Matzke 


as boiler inspector and office engineer at 
Chicago. He became associated with the 
C. & N. W. in 1944, and served first as en- 
gineer of power plants and machinery and 
later as mechanical engineer. Mr. Matzke 
was serving in the latter capacity at the time 
of his appointment as assistant to vice- 
president, mechanical. 


Joun L. Roacw, whose retirement as 
superintendent of motive power of the Fort 
Worth & Denver City (part of the Bur- 
lington system), was reported in the Janu- 
ary issue, was born at Greencastle, Ind., 
on November 25, 1874. He entered rail- 
road service in 1899 as an enginehouse 
laborer on the Missouri Pacific at Kansas 
City, Kan.; later served as a machinist 
apprentice; and became a journeyman ma- 
chinist in 1895. In 1900 he entered the 
employ of the Atchison, Topeka & Santa 
Fe, working one year as a machinist, and 
the following three as shop foreman. After 
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Good News for —_— 


that Good Brakes 


Next to a top safety record, railroad 
men are generally proudest of a blue- 
ribbon record for maintaining sched: 
ules. The “On Time” chalked on the 
announcement board is a big factor 
in winning passenger patronage and 
building good will. 

Westinghouse HSC electro-pneu- 


2 matic air brake equipment helps many 
TAKES AN famous trains to build reputations for 

À dependability. In application and re- 
r PEE et lease, the impulse travels the length of 


: the train in the wink of aneye. Braking 
— pressures are equalized automatically 
on all cars in the train. 


help to write 


The engineman can make a later 
application in approaching restricted 
speed zones, and a quicker release in 
leaving. Running time can be sub- 
stantially reduced without increasing 
top speed. 

For your modern passenger trains, 
use this modern combination: HSC 
AIR BRAKES . . . for braking flexi- 
bility to match modern train speeds, 
and unequalled smooth action. SPEED 
GOVERNOR CONTROL ... for reg- 
ulating brake forces to wheel speeds. 
AP DECELOSTAT ... for wheel slip 
detection to keep the wheels rolling. 


w Westinghouse Air Brake Co. 


WILMERODING, 


IK SPOONS Dobe es, 


HEEE 


Here in this 28-page engineering catalog you will find everything 
you need to know about spring specifications: 28 fact-filled pages 
containing all the data necessary to specify springs for any 
purpose—formulas, graphs, charts, tables and illustrations for 
all types of springs from light wire to heavy elliptic. Write today 
for your copy of Catalog 302. 


H. K. PORTER COMPANY, Inc. 


AMERICAN-FORT PITT SPRING DIVISION 
PITTSBURGH 22, PENNSYLVANIA 


District Offices in Principal Cities 
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a year as machine foreman of the Denver 
& Rio Grande at Pueblo, Colo., Mr. Roach 
joined the Colorado & Southern (part of 
the Burlington system), at Denver, Colo., 
and served as a machinist and assistant 
enginehouse foreman until March, 1907, 
when he became shop foreman of the F. W. 
& D. C., at Childress. A year later he was 
appointed general foreman; in 1910, master 
mechanic, and in June, 1947, superintendent 
of motive power. 


M. P. Nunnatty, mechanical engineer 
of the St. Louis Southwestern at Pine Bluff, 
Ark., has been promoted to the position of 
assistant superintendent motive power. 


S. J. Futter, assistant mechanical engi- 
neer of the St. Louis Southwestern at Pine 
Bluff, Ark., has been promoted to the posi- 
tion of mechanical engineer. 


W. F. A. Bencer, chief mechanical engi- 
neer of the Canadian Pacific at Montreal, 
Que., has been appointed an assistant chief 
of motive power and rolling stock. 


C. A. NicHotson, assistant superintendent 
motive power of the St. Louis Southwestern 
at Pine Bluff, Ark., has retired. 


FRANK J. JUMPER, general mechanical 
engineer of the Union Pacific at Omaha, 
Neb., has retired after 42 years of rail- 
road service. 


Georce S. Rosertson, whose promotion 
to superintendent of motive power of the 
Fort Worth & Denver City (part of the 
Burlington Lines), at Childress, Tex., was 


George S. Robertson 


reported in the January issue, was born in 
Scotland on April 20, 1887, and began his 
career as an apprentice ship fitter in yards 
at Dundee, Scotland. He came to the 
United States in 1907, and was employed 
in the building and repairing of ships until 
1910, when he joined the F. W. & D. C. 
as a boilermaker at Childress. He was 
appointed general boiler foreman in 1918 
and general foreman in 1939. 


Diesel 


Frank E. Stusss has been appointed 
general Diesel supervisor, Central Lines, 
of the Southern, with headquarters at At- 
lanta, Ga. 


Car Department 
~ Maurice Strawn, wrecker foreman of 
the St. Louis Southwestern at Tyler, Tex., 
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To meet the need 


for a 


Stronger 


Freight Car 


Floor 


Fast and efficient freight handling 
methods call for fork lift trucks— 
and their increasing use demands 
stronger floors in boxcars. Heavily 
loaded trucks often break right 
through. wood flooring. Additional 
stringer-supports under wood 
floors have not stopped this condi- 
tion. Far too many boxcars must 
still be assigned to rough freight 
service or shopped for repairs be- 
cause of fork truck damage. Unless 
something is done about it, Class I 
boxcar supply will be further cut 
down and maintenance costs will 
continue to climb. 

NAILABLE STEEL FLOORING does do 
something about it. The ribbed chan- 
nel design provides the strength to 


UNIT 


February, 1948 


OF 


Ribbed NAILABLE STEE 
tall 


support the largest fork trucks 
used in boxcars. And the high ab- 
rasion-resistance of NAILABLE STEEL 
FLOORING eliminates floor deteri- 
oration from forks sliding under 
loads. Installed in new equipment 
or as floor replacement in old cars, 
NAILABLE STEEL FLOORING stops 
the drain on car department funds 
for floor repairs and provides cars 
always suitable for all types of 
freight. 


> L FLOORING 
stallation before and ca channels for boxcar in- 


ls t ; er application of plasti i 
provides high skid-resistance as well as a baaa ai 
urface, 


Smooth-top NAILABLE 
STEEL FLOORING channels 
for gondola and flatcar 
installation with wood 
blocking secured on top. 
Ordinary nails are held 
tighter in the nailing 
grooves than in wood, yet 
can be readily removed 
without damage to the floor. 
Self-sealing plastic in the 
grooves prevents loss of 
fine freight carried in bulk. 


A NEW LOW IN MAINTENANCE COSTS 


Elimination of fork truck damage isn’t the only way NAILABLE STEEL 
FLOORING cuts your car repair costs. Look at these other points. The 
channels are in no way damaged by nailing. They can’t be destroyed by 
hot-box fires. Securely welded to the underframe, they act as a diaphragm 
that strengthens the entire car. NAILABLE STEEL FLOORING—built to last 
as long as the car itself—assures a new low in car maintenance costs. 


NATIONAL STEEL 


Steel Floor Division e Penobscot Bldg., Detroit 26, Mich. 
CORPORATION 
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Two Ways 
to Prevent Slipping 


Hie 


Viti 


i 
} 


Your employees won’t need football shoes for sure footing if 
your plant is equipped with Inland 4-Way Floor Plate. 

Farsighted management relies on this modern skid-resistant 
flooring to protect workers from dangerous accidents caused by 
the number one industrial hazard . . . slipping. It knows, 
through experience, how Inland 4-Way Floor Plate increases 
profits by reducing lost man-hours and costly damage suits. 


Inland 4-Way Floor Plate provides built-in safety wherever 
feet or equipment must go . . . floors, walkways, ramps, plat- 
forms, steps. Its sure-grip traction results from Inland’s plant- 
proven 4-way safety lug pattern. 

What’s more, Inland 4-Way Floor Plate reduces maintenance 
problems. It won’t burn, warp, crack, splinter, or absorb liq- 

uids, INLAND STEEL COMPANY, 38 

FOR YOUR South Dearborn Street, Chicago 3, Illi- 

nois. Sales Offices: Davenport, Detroit, 

PRODUCTS, TOO Indianapolis, Kansas City, Milwaukee, 
New York, St. Louis, St. Paul. 


Write for Booklet 


INLAND 4-WAY FLOOR PLATE 
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has been promoted to the position of gen- 
eral car foreman at Tyler. 


L. C. KRKLIN, general car foreman of 
the St. Louis Southwestern at Tyler, Tex, 
has retired. 


Electrical 


J. L. McMuLLeEN has been appointed as- 
sistant general supervisor electrical equip- 
ment of the New York Central, with head- 
quarters at New York. 


G. S. GLAIBER, assistant general super- 
visor of electrical equipment of the New 
York Central, at New York, has been 
appointed general supervisor of electrical 
equipment, with headquarters at New York. 
Mr. Glaiber was born on March 22, 1912, 
at Savannah, Ga. He received his- B.S. in 
E.E. from the Georgia School of Tech- 
nology in 1934 and began his career with 
the New York Central as a special ap- 
prentice at the West Albany, N. Y., car 
shops on August 1, 1935. In 1936 he was 
given a special assignment as N. Y. C. 
representative, A. A. R. research. During 
the summer of that year he was placed on 
dynamometer car work at the Ohio State 
University and at the end of the year re- 
turned to the West Albany shops for two 
more years. He then spent six months in 
the fuel department at Buffalo, N. Y.; was 
appointed assistant electrical inspector on 
the Cleveland, Cincinnati, Chicago & St 
Louis in May, 1939; electrical inspector 
in January, 1940, and system electrical 
inspector in April, 1940. He entered Mili- 
tary Railway Service, U. S. Army, in De- 


G. S. Glaiber 


cember, 1942, and served 32 months over- 
seas in North Africa and Italy as a cap 
tain. On his return to the New York Cen 
tral in February, 1946, he was appointet 
general supervisor car electrical equipment 


` 


Master Mechanics and . 
Road Foremen 


Fioyp E. KimBALL, assistant master me 
chanic at Atlanta, Ga., has been appointe 
master mechanic, with headquarters at Bris 
tol, Va.-Tenn. 


H. H. Wacker has been appointed roa 
foreman of engines of the Missouri Pacifi 
with headquarters at Kansas City, Mo. 

J. F. OSHMERA, road foreman of engin 
of the Laurentian division of the Canadia 
National, has been appointed division mastt 
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MORE SERVICE... bd Wl, r 


; n yee 
Two pistons working in a ; e 


single cylinder mean less weight ‘— 


per horsepower ... fewer working parts ... more miles of service 
with higher availability—that’s the earned reputation 
of road, freight and yard locomotives powered by the great 
; Fairbanks-Morse Opposed-Piston Diesel Engine. 
= +g 7 Fairbanks, Morse & Co., Chicago 5, Illinois 


_ When it comes to locomotives . . . 


bf 


4 
PA 
a= 
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Y 


Y FAIRBANKS-MORSE 


“A name worth remembering 


"ruary, 1948 


MOTORS + GENERATORS + RAILROAD MOTOR CARS and STANDPIPES + PUMPS + FARM EQUIPMENT » MAGNETOS 


127 


RAILROAD 


EQUIPMENT 


BUILT BY SPECIALISTS in railroad equipment for 
33 years, MAHR forges, torches, furnaces, 
burners, blowers, valves and similar equipment 
are dependable, safe, efficient and economical. 


MAHR NO. 14 PORTABLE RIVET HEATER 


This Portable Rivet Heater handles 250-300 %” x 3” 
rivets. Built to give dependable service. Completely safe. 
Vacuum-type burners require no pressure on fuel tank 
or fuel line. When compressed air (80-100 Ibs.) is con- 
nected, oil is drawn from tank to burner, mixed with air, 
atomized and sprayed into combustion chamber. Lights 
easy—burns steady—creates intense heat. 


MAHR BURNERS AND BLOWERS 


MAHR oil or gas burners supply a steady flow of intense 
heat. Start quickly, easily . . . adjust instantly . . . remain 
constant as set. . . burn in bright, sharp, clean flame. 
Available in low pressure and compressed air models. 
MAHR Centrifugal Blowers are designed for maximum 
efficiency, economy and ince. 9 standard sizes; 
16 discharge positions. Individual MAHR Blowers cost 
less than central blower system . . . save up to 50% on 
power costs .. . deliver constant air pressure. 


| | r” 


TA: 


MAHR MODEL "CA" SLOT TYPE FORGE 


Ruggedly constructed with a heavy cast iron frame, this 
forge is built for long, hard service. Ideal for heating bor 
stock of la diameters. Slot opening up to 5” high, as 
wide as 48”. Water cooled shield, air curtain and adjust- 
able stock rest. Available with single opening as shown, 
with double front opening, or with opening both front 
and back. Gas or oil fired. 


WRITE for Bulletins on 
MAHR RIVET HEATERS © FORGES © TORCHES 
FURNACES © BURNERS © BLOWERS @ VALVES 
TIRE HEATERS © FIRE LIGHTERS 


MACH MANUFACTURING CO. 
DIVISION OF DIAMOND IRON WORKS, INC 


1700 2nd St. N., MINNEAPOLIS, MINN. 
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mechanic of the Cochrane division, with 
headquarters at Cochrane, Ont. 


E. L. Grore has been appointed division 
master mechanic of the Chicago, Milwaukee, 
St. Paul & Pacific, with headquarters at 
Mason City, Iowa. 


G. W. Srasier has been appointed road 
foreman of engines of the Missouri Pacific, 
with headquarters at Kansas City, Mo. 


ArcHlz G. WALpRUPE, master mechanic 
of the Southern at Bristol, Va.-Tenn., has 
been transferred to the position of master 
mechanic at Macon, Ga. 


T. S. Lowe, division master mechanic of 
the Cochrane division of the Canadian Na- 
tional at Cochrane, Ont., has retired after 
many years of service. 


Tuomas E. Gary, master mechanic of 
the Southern at Macon, Ga., has retired 
after more than 40 years of service. 


JosepH BopENBERGER, general road fore- 
man of engines of the Chicago, Milwaukee, 
St. Paul & Pacific at Milwaukee, Wis., 
retired on December 1. Mr. Bodenberger 
was born in Germany on November 29, 
1876. He attended high school and began 
his apprenticeship as a machinist there, and 
became a utility mechanic and locomotive 
fireman in Des Moines, Iowa, in 1896. In 
1912 he became traveling fireman; in 1913, 
locomotive engineman; in 1917, traveling 


Bakes or Dries "iip 


X% 


k 


Coils & Armatures 


NO Watching ° NO Timing = 


Hi-volume horizontal air flow. 
Automatic heat control. 
Positive fresh air intake. 
Controlled volatile exhaust. 
Uniform temperature. 
Economical to operate. 

Easy to load and unload. 
HERE'S AN OVEN that saves 


time on urgent motor repair 
jobs. This DESPATCH S Oven 


reduces baking time 25 to 35%, and bakes auto- 
matically—without watching or timing! 

Average load for this 6’x6’x6’ oven is 72 
armatures and 100 complete coil sets. Daily ca- 
pacity is 216 armatures, 300 complete coils. 

emperature: 300°F. to 450°F. Time: variable 
up to 6 hours—ave. 4 hours at 300°F. Direct gas 
fired convection heat . . . automatic, safe (Factory 
Mutual approved). 


DESPATCH OVEN COMPANY 

Minneapolis Office: 619 S.E. 8th St. 

Chicago Office: 221 N. LaSalle St. 
Offices in All Principal Cities 


DESPATCH 


OVEN COMPANY $ 


engineer; in 1918, master mechanic a 
Aberdeen, S. D., and in 1920 assistam 
master mechanic at Bensenville, Ill. He 
was appointed general road foreman oj 
engines in 1925. 


Cart A. Love has been appointed assist- 
ant general master mechanic of the Louis- | 
ville & Nashville, with headquarters a 
Louisville, Ky. 


l 
| 


Cuartes N. Wiccins, Jr., has been ap- 
pointed general master mechanic of the 
Louisville & Nashville, with headquarters 
at Louisville, Ky. 


E. L. Grote, assistant shop superintendent 
at Milwaukee, has been appointed acting 
division master mechanic at Mason City, 
Iowa. 


Joun Turney, division master mechanic 
of the Chicago, Milwaukee, St. Paul & 
Pacific at Mason City, Iowa, has retired. 


Shop and Enginehouse 
K. W. THomson, assistant foreman at 
the Stratford, Ont., shops of the Canadian 
National, has been appointed locomotive 
foreman, with headquarters at London, Ont. 


Joun F. Ryan has been appointed as- 
sistant superintendent of machinery of the 
Louisville & Nashville, with headquarters 
at Louisville, Ky. % 


W. D. Dickie, supervisor of machinery 
(munitions) of the Canadian Pacific, has 
been appointed assistant works manager 


GREAT NORTHERN Shops, St. Paul 
bakestwo 3-ton 36” diameter armature 
for diesel-electrics in 12 hours with thi. 
DESPATCH Oven. 


WRITE TODAY 


for information 
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NATIONALLY KNOWN 
WIEDEKE-IDEAL MASTER 


TUBE EXPANDERS 


Wiedeke IDEAL Master Tube Ex- 
panders are made in two styles 
=- . . for installation of tubes in 
LOCOMOTIVE and other FIRE 
TUBE BOILERS. 


Write us for further data. 


54-S .. . for rolling 
tubes in the FIRE BOX 
END . . . has rolls 


1⁄4” long. Expander 
will automatically draw 
tubes out against 
guard uniformly Y4” 
for beading. 


54-L . . . for rolling 
tubes in the SMOKE 
BOX END . . . has 


rolls 1%,” long . . . 
for heavy sheets and 
where tubes project 
various distances be- 
yond sheet. 


There is a Wiedeke tube expander for every application 


: Zhe Gustav Wiedeke 


ROUSTABOUT 
CRANES 


.. The fast tractor- 
footed load hustlers 


@ Don’t stop with factory 
trucks—get the same mate- 
rials handling efficiency and 
savings in your yard with a 
Roustabout. It’s speedy, ver- 
satile, handles loads to 7% 
tons, hook or magnet, year 
round anywhere. Ruggedly 
built for years of overwork. 
Hundreds of users. Make your 
yard contribute to profits, too 
—get the Roustabout econo- 
my facts now. 


1, OHIO 


Write to Dept. G-I 


ser ae 


HUGHES-KEENAN CORPORATION 


MANSFIELD, OHIO, U.S. A. 


Gad- tending specit sine 1900 
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| (locomotive) with headquarters at Mont- 
real, Que. 


J. R. LECKIE, locomotive foreman of the 
Canadian National at London, Ont., has 
retired. 


MarK MANLEy, general boiler inspector 
of the Louisville & Nashville at Louisville, 
Ky., has retired following a 51-year career 
with the road. 


Louis E. Wattace has been appointed 
general boiler inspector of the Louisville 
& Nashville with headquarters at Louis- 
ville, Ky, 


Wiliam D. NELson, assistant superin- 
tendent of sthe South Louisville (Ky.) 
shops of the Louisville & Nashville, has 
been appointed superintendent of shops at 
South Louisville. i 


James W. Apam{ms, assistant to the super- 
intendent of the South Louisville, Ky., 
shops of the Louisville & Nashville, has 
been appointed assistant superintendent of 
the shops. 


Ernest O. Roiincs, shop superintend- 
ent of the Louisville & Nashville at South 
Louisville, Ky., has retired after 53 years 
of service, 


T. O. Securist, assistant superintendent 
of machinery of the Louisville & Nashville 
at Louisville, Ky., has retired after 34 years 
of service with the company. 


Obituary 


Rosert Hunt, former general superin- 
tendent motive power of the Seaboard Air 
Line at Norfolk, Va., died in that city on 
November 26, 1947. Mr. Hunt was born 
at Manchester, England, on February 16, 
1888, and studied mechanical engineering 
at Manchester Technical College. He 
started railroad service in 1901 with the 
Great Central (now London, Midland & 
Scottish) in England, and served until 
1909 as an apprentice draftsman. He en- 
tered the service of the Atlantic Coast Line 
as draftsman at Wilmington, N. C., in 
1909 and became chief draftsman in 1913. 
In 1918 he was appointed mechanical en- 
gineer of the Seaboard Air Line at Nor- 
folk; in 1930, assistant general superin- 
tendent motive power at Norfolk and in 
1944, general superintendent motive power. 
In 1943 Mr. Hunt left railroad service to 
become designing and test engineer of the 
Berkley Machine Works & Foundry Co. 
the time of his death. 


ARTHUR JACKSON FLowers, master me- 
chanic of the Central of Georgia at Savan- 
nah, died on January 3rd after a brief ill- 
ness. Mr. Flowers would have been 69 
years of age on January 16. He was a 
native of Macon, where he entered the 
service of the Central of Georgia as a 
machinist apprentice in August, 1892. He 
completed his apprenticeship in February, 
1896, after which he worked for various 
railroads at points in Alabama and Geor- 
gia. He returned to the shops of the Cen- 
tral of Georgia at Macon in August, 1904. 
After advancements through various grades, 
Mr. Flowers was appointed master me- 
chanic at Columbus in November, 1920. 
He was transferred to Macon in July, 1923, 
and to Savannah in October, 1935. 
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these noteworthy achievements to its credit: 
* Train radio was installed in 15 freight locomotives and cabooses as well as 
7 stations along the 200-mile heavily traveled freight route between 
McGehee, Ark., and Alexandria, La. 


Missouri Paci 
"NEWS REEL” 


Dependable 
power source 
makes possible 
two-way radio | A 
communication sa L4 


LE EPESOES TE 23S EN ELF TERT ONIN SETI OE: 


WO 


New Dayton V-Belt Axle Drive Engineered providing a shockproof, positive drive. Easy to 


and Designed Specifically for Cabooses. install, easy to maintain (idler pulleys of the 
This new, different axle drive—equipped with roller bearing type, requiring lubrication only 
Dayton Standard Thorobred Endless V-Belts— once a year)—this Dayton Drive assures unin- 
makes possible a safe, dependable source of terrupted communication between conductor, 
power for two-way radio communications. De- engineer and train dispatcher. 

signed exclusively for cabooses in freight serv- A Dayton railway V-Belt specialist will gladly 
ice, this new drive is actually suspended from the work with you in adapting this drive to -your 
caboose body; the power transmitting V-Belts cabooses. For complete information, write direct 
ride freely on the rubber-bushed, flat axle pulley to DAYTON RUBBER, DAYTON, OHIO. 
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Saving Weight in 


A Diesels Welded Underframe* 


A vocomorive builder had built a pilot model of a 
2,000-hp. Diesel-electric locomotive with a welded under- 
irame made up of structurals and plates which proved 
successful. However, the railroad on which this loco- 
motive was placed in service was not subject to any 
code requirements. When this same type of locomotive 
was merchandised to another railroad subjected to code 
and axle-load limitations it was found. to be too heavy. It 
was then necessary to find a way to reduce the over-all 
weight of the locomotive so that a prescribed maximum 
axle load could be met. 

Since the weight of the engine and generator, the 
radiators, the fuel tanks and other auxiliaries are more 
or less fixed, the underframe was about the only major 
component where a reduction in weight could be real- 
ied. The author was commissioned to make a thor- 


mr abstract of data and illustrations submitted to the James F. Lincoln 
àrc Welding Foundation for its recent $200,000 Design-For-Progress 
Award Program. This paper won the first award in the ilroad Classi- 
“anon. 

i Development engineer. Lukenweld, Inc., Coatesville, Pa. 


By Leonard Pompat 


The redesign and fabrication 
of a 2,000-hp. Diesel-electric 
locomotive underframe results 
in a 12,000-lb. weight saving 


ough study and a complete redesign of the underframe 
with a minimum weight reduction of 20 per cent as the 
objective. 

The need for something other than the ordinary beam 
formulae was realized if full advantage was to be taken 
of the elastic property of every member. The theory 
upon which the analysis was based assumed the struc- 
ture, made up of the under frame and side trusses, to 


The nose and front bolster have been welded together to form one of the three main subassemblies 
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‘act as a rigid frame. 
or system of forces would act simultaneously and affect 
each member accordingly. The problem was then re- 
duced to one of determining redundant forces acting at 
the intersections of the crossbearers and the panel points 


This meant that all the loadings, 


of the trusses. In the system of external forces acting 
on the structure the buffing and the drawbar loads or 
couples, as in this case, were taken into consideration. 
The solution of these redundant forces was obtained and 
summarized in terms of shear and moment diagrams, 
both for buffing and drawbar loads. These same forces, 
through the crossbearers and bolsters, were superim- 
posed on the panel points of the trusses. Ultimately, the 
effects of all these forces were used in the determination 
of the deflection of the structure. 

The most gratifying result from this analysis is the 
revelation that the moment due to the drawbar and buff- 
ing loads acting at the coupler housings does not affect 
the structure appreciably any farther than the bolster 
Consequently, this moment must be resisted and re- 
stricted within the space ahead or after the bolsters. 
This enabled us quickly to reduce the center-sill area to 
that primarily required by a direct compression load. 
Further, the engine bed or support, up to now assumed 
to carry no transverse load, was integrated into the cen- 
ter sill, and as a consequence of both of these deviations 
from standard methods of design, an appreciable reduc- 
tion in weight was possible. Another revelation which 
these calculations brought out was the complete reversal 
of stresses in many component members. Consequently, 
fatigue consideration was required. 


Welding Procedures 


It has been our philosophy to make all welds, if at all 
possible, flat or position welds. In the application of this 
technique in the manufacture of these underframes, this 
idea was kept in mind at all times and the design was 
progressed accordingly. The subassembly work facili- 
tated the handling of the parts during the assembling and 
welding operation but above all, it was possible to local- 
ize the unknown effect of shrinkage. All welds sub- 


The nose of the frame with the draft-gear pocket 


jected to a reversal of stress or fatigue were given spe- 
cial consideration. For such welds the drawings spe- 
cified full penetration, grinding smooth, etc. 

A general welding procedure was adopted in order 
to obtain uniformity. The parent metal was 1020 carbon 
steel, and E6010, £6011, E6020, and E 6030 electrodes 
were used. The welding power supply was a. c. except 
for the E6010 electrode. 

Few plates were rectangular and since these were sec- 
ondary members, shearing was sufficient. However, the 
majority of the plates required chamfers and this was 
done by gas cutting. Some of the longitudinal members 
required planing in order to reduce the fit-up to a 
minimum, and some others required machined kerfs. 
The fit-up was kept to a maximum of %%2 in. for all 
fillets to insure the required leg size. About 80 per cent 
of all the fillets were 14 in. A. W. S. accomplished by 


The old underframe 


two passes. Other sizes were determined by the func- 
tion of the welds and size of the plate. 

All the main seams and critical joints and all the 
joints subjected to fatigue required full penetration 
welds. These were made by chamfering both sides of 
the plate, welding one side, chipping the root from the 
other side and welding up the groove. Afterwards the 
excess weld metal was removed and surface ground 
smooth. Before any welding was done all mill scale 
and other foreign material was removed. In the case 
of defects all the cracks and slag pockets were removed 
before subsequent welding. 

Nondestructive tests were not required but some of 
the critical welds were Magnafluxed. No peening or 
partially welded buts were used. Before the three main 
sub-assemblies were put together the front and rear ends 
were stress relieved and grit blasted. It was believed 
that this operation was beneficial since in the process of 
welding many locked-up stresses were induced in the 
structure and by stress relieving these strains would be 
relaxed. 


The back-end piece 


Welded fabrication of the main back-end assembly resulted in a 
clean-looking design 


The original frame weighed 38,000 lb. Upon the as- 
signment of the problem to the author, a 20 per cent 
weight reduction was considered desirable if it could be 
realized. However, upon the completion of these under- 
frames they were actually weighed and found to be 
26,000 Ib., showing a net weight saving of 12,000 1b., 
approximately 32 per cent of the weight of the original 
frame. In redesigning the truss, it was found that there 
was no possibility of reduction in weight over the previ- 
ous design. However, the door opening was moved 
forward necessitating the replacement of a main member 
of the truss. This problem was solved by replacing the 
entire panel with a rigid frame panel of arc-welded steel 


plate. This method proved more desirable for it auto- 
matically provided a finished door opening. 


Economics 


It was not the question of economics that confronted 
the locomotion builder when the author was approached 
with the problem. It was mere necessity to reduce the 
weight as much as possible, lest the opportunity to sell 
the product be lost. In terms of dollars, however, the 
12,000-lb. saving means, if we use a cost of 30 cents per 


pound for this type of work, that a saving of $3,600 

was realized. This is an actual saving. If the hypothet- 

ical saving in terms of the horsepower used up to move 

s A i useless locomotive weight could be diverted into pay 

— loads, the author could probably go into a lengthly dis- 


Above: The body framing is partially installed on the new underframe;  S€Ttation and come out with some astronomical figures 
Below: completed underframe representing savings due to weight reduction. 


The Gas-Turbine Locomotive 


New locomotives are needed today by railroads all over 
the world. The selection of the most advantageous loco- 
motive type for a given service is complicated by the fact 
that all fuels have risen in price since the war, and serious 
doubt exists that liquid fuels will continue to be available 
at prices competitive with raw coal. Neither the United 
States nor the rest of the world need be without liquid 
or gaseous fuels or lubricants, for methods of synthesiz- 
ing virtually any hydrocarbon are now well known. This 
knowledge, however, leads to certain conclusions con- 
cerning the future prices of liquid fuels. We in this 
country will always have any fuel for which we are will- 
ing to pay, but the price of all petroleum-based fuels will 
approach closer and closer to that of gasoline at the 
refinery. 


Fuel Availability and Cost 


The reason for this statement is relatively simple. 
Gasoline represents the largest single component of the 
demand for liquid fuels, and gasoline prices are estab- 
lished by the individual American automobile driver’s 
ability to pay. To meet the almost insatiable demand for 
gasoline, the oil refineries have developed cracking proc- 
esses which can convert increasing amounts of each 
barrel into distillate fuels, thus leaving less and less 
residual oil. Even that residue which is now left can be 
largely converted into gasoline by the process of adding 
more hydrogen to the hydrocarbon molecules. 

Synthetic gasoline and Diesel oil can now be made 
from natural gas and from coal, but the plants required 
to produce these fuels in large quantities will be expen- 
sive, and they will require tremendous quantities of steel. 
It is this latter factor which puts at least one time limit 
on the rapidity with which synthetic fuels can be made 
available. Likewise, the cost of synthetic fuels from 
coal is certain to be substantially greater than that of an 
equivalent quantity of heat in the form of raw coal. The 
eae en prie t r Meeli Engineers 
ban Mr. Ait is director Ji Decemter TENE: Broadley and Kottcamp 


are assistant directors of research, Locomotive Development Committee, 
Bituminous Coal Research, Inc., Baltimore, Md. 
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Status of Locomotive Develop- 
ment Committee project — Prin- 
cipal problems have to do with 
coal - handling _ pulverization, 
and combustion Full-scale 
combustion work now under way 


term “raw coal” is used because it is very likely that 
one of the developments of the synthetic fuel program 
will involve processing to remove the hydrogen-rich 
volatile components which can readily be used for syn- 
thesis, while the remaining carbon is burned in pulver- 
ized form. 

The prices being paid in August, 1947, for coal and 
Diesel oil by a number of American railroads are shown 
in the illustration. The common denominator, cents per 
million B. t. u., is also given, so that a comparison can be 
made between the values of coal and oil as sources of 
heat. Since most railroads do not pay freight for their 
own fuel, their coal costs approximated the price at the 
mine, which ranged between $3 and $5 per ton for rail- 
roads with on-line coal supplies. The value in terms of 
heat units at an average price of $4 per ton is approxi- 
mately 16 cents per million B. t. u. The price of Diesel 
oil varied from a low of 6.5 cents per gallon to a high of 
about 8.3 cents per gallon, giving an average price some- 
what below 8 cents, and a cost of about 65 cents per 
million B. t. u. 

If Diesel fuel follows the prediction given above, it is 
likely that it will continue to rise in price until it is al- 
most ds costly at the refinery as gasoline. This increase 
in the cost of Diesel oil reflects not only the effect of the 
immediate extremely large demand for distillate fuels, but 
also the growing uncertainty about the oil reserves of 
the United States. An elaborate discussion of this sub- 
ject is out of place here, but it is agreed by most author- 
ities that our reserves of coal are, for all practical pur- 


Fuel Cost 
Cents Per 
Solid and liquid fuel prices compared 


(August, 1947, 1. C. C. report) 


Coal Price 
Dollars Per Ton 


B.& 
C.& 
N.Y. 
N.& 
A.T.& S.F. 
L. 
B. 
U. 
l. 


5 
4 
3 
2 
l 
0 
9 
8 
7| 
6 
5 
4 
3 
2 
l 


M 

0. 
C. 
W. 
N 

& 
&N. 
&0. 
p 
c 


PEN 
T. 


Railway Mechanical Engineer 
MARCH, 1948 


poses, inexhaustible, while at the present rate of con- 
sumption, the oil now known to be in the ground will 
be exhausted before two decades have passed. 

These trends in the availability and cost of the two 
principal locomotive fuels give added importance to the 
program of the Locomotive Development Committee of 
Bituminous Coal Research, Inc. Since May of 1945, 
the committee has been vigorously pushing the develop- 
ment of the coal-burning gas turbine. Several statements 
on the work of the committee have already been pre- 
sented, and this paper will serve as a brief report on the 
present status of the program. 


Coal Handling 


The general principles of the coal-handling system are 
based on the assumption that the gas turbine must be 
able to burn any ordinary locomotive iuel without spe- 
cial wayside preparation. Drying, crushing, pressuriz- 
ing, feeding and atomizing must all be accomplished as 
the fuel is needed. Preliminary size reduction and dry- 
ing are accomplished as the coal is being fed from the 
bunker by the stoker. Waste hot air from the turbine 
exhaust is available in virtually unlimited quantities for 
circulating through the jacket around the stoker screw 
trough. Direct mixing of the hot air with the coal can 
be used if necessary, but this expedient will be used only 
for exceedingly wet coal, to eliminate the necessity of 
cleaning the drying air before it is vented. A magnetic 
pulley has been added to remove tramp iron before the 
coal enters the hammer mill, where it is reduced to minus 
eight mesh. 

A mechanical elevator will carry the crushed coal to 
the inlet of the coal pump which transfers the fuel to the 
pressurized storage tank. Three types of coal pump are 
still under development, and the Standard Stoker Com- 
pany has already built a double-acting piston type which 
can deliver 1,500 lb. of- coal per hour against 150 Ib. 
per sq. in. The supply of coal in the pressure tank is 
measured continuously by a level controller which starts 
and stops the stoker in response to the turbine’s fuel 
requirements. The crusher, elevator, and coal pump will 
run continuously to avoid the necessity for equipment to 
start and stop them. 

The feeding of coal to the turbine will be accomplished 
pneumatically, by delivering the crushed fuel from the 
tank at a fixed rate to a stream of air at 150 to 200 1b. 
per sq. in. The coal-air suspension passes from the 
feeder to a by-pass controller where the unneeded coal 
is returned to the tank. The coal required for combus- 
tion at any particular time passes on with the air through 
the atomizer to the combustors. Variation in coal quality 
can be overcome by changing the speed of the feed motor, 
thus varying the amount of coal fed at any setting of 
the by-pass controller. 


Pulverization 


The coal-handling system is now being tested with full- 
scale equipment, following successful opération of small- 
scale apparatus at the Dunkirk, N. Y., pilot plant. Prin- 
cipal difficulties encountered thus far are primarily 
related to pressurizing the coal and feeding it at_the 
exact rate required by a gas turbine combustor. Coal, 
crushed to minus eight mesh and subjected to 200 Ib. 
per sq. in., compacts itself into a very dense mass, and 
feed screws will deliver it satisfactorily only if continuous 
vibration or agitation is maintained. 

Exceedingly fine pulverization appears to be necessary 
for successful combustion in the very limited time avail- 
able in the combustion space on a locomotive. The air- 
operated coal atomizer has been developed for supplying 
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“coal to the burners of the gas turbine. Starting with the 


typical hammer-mill product which contains about 80 
per cent plus 100 mesh, and 5 to 10 per cent minus 325 
mesh, passage with compressed air through a convergent- 
divergent nozzle causes some pulverization to occur, 
primarily because of impact against the nozzle sides and 
collision among the particles. Addition of a target 
against which the fast-moving coal can impinge produces 
a product which begins to approach the design made 
after fundamental studies of the atomizer at Johns 
Hopkins University have resulted in a long nozzle, with 
a target aren | in the line of flow, in which a pulveriza- 
tion of about 5 per cent of plus 100 and upwards of 80 
per cent of minus 325 is produced with 1.35 lb. of air 
per lb. of coal and a pressure drop through the atomizer 
of 90 Ib. per sq. in. Tests made at Dunkirk in 1946 
showed that the atomizer could produce superfine mate- 
rial (0.5 per cent plus 100, 97.5 per cent minus 325) 
when enough air was used (4 lb. per Ib. of coal), at a 
top temperature of 400 deg. F. Most of the work done 
since those tests was directed towards reducing the air- 
coal ratio to a more economical value, and eliminating 
the need for heating the atomizing air. The major re- 
maining problems in the jet atomizer are the proper 
pulverization of coal of very low grindability (below 50 
Hardgrove) and the development of a simple means 
of varying the throat area to accommodate changes in 
load. 
Combustion 


Full-scale work on combustion is now under way at 
Battelle Institute, at atmospheric pressure, and at the 
Northrop-Hendy Company’s test site in the Kaiser Steel 
Works at Fontana, Cal. The gas turbine power plants 
will use two horizontal combustors, receiving their pre- 
heated air from the regenerator at 600 deg. to 700 deg. 
F., and discharging through a 180 deg. bend into the fly 
ash separator. The most successful combustors tried 
thus far have been very similar to those used in the 
turbo-jets and ram-jets, where cooling air is admitted 
through slots, holes, and scoops. A detailed report on 
the combustion work at Battelle is being presented at 
this meeting by Messrs. Hazard and Buckley, who con- 
ducted the work done for the committee at Battelle 
Institute.* 

Small-scale combustors have been operated under both 
atmospheric and elevated pressures without encountering 
serious troubles from coke formation or slagging. Igni- 
tion is always accomplished with oil as a pilot flame, and, 
after the combustor has been heated up, the coal is turned 
on. Provision will be made on the locomotive to use 
oil as a standby fuel so that, in case of coal-handling 
trouble, the train can be brought in on oil. Train-heating 
steam will be provided by conventional boilers which will 
use the same oil supply. The locomotive will be started 
by the aid of a small Diesel-electric generator which will 
motorize one of the main generators for cranking the 
unit. Thus the oil which must be carried as a starting 
fuel will be used advantageously in a number of appli- 
cations. 


The Fly-Ash Problem 


The products of combustion from the coal burners will 
always contain fly ash, which should be removed as 
completely as possible to prevent damage to the blades 
from abrasion by the coarse ash particles. Tests at the 
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Institute of Gas Technology showed that the removal 
of the larger components ot the fly ash by the use of 
small mechanical separators rendered the combustion 
products virtually non-abrasive. Within the tempera- 
ture range of the gas turbine, however, and at the 
velocities encountered in the turbine, there is evidence 
that the finer constituents of the fly ash will tend to ad- 
here to the blades. The coating which was encountered 
in stationary test equipment was hard, smooth, and 
enamel-like, but it could be removed either, by sand- 
blast or by chemical solution. Stress-rupture tests have 
shown that the coal ash coating is not harmful to the 
metal on which it is deposited. Maintenance of the coal- 
fired turbine is likely to consist of blade cleaning, rather 
than blade replacing. 

The individual fly-ash separators, of the Aerotec de- 
sign, will be mounted horizontally within a six-foot 
diameter steel shell. Stainless steel tubes and duct liners 
will be used, with internal insulation between the liners 
and the carbon-steel pressure shell. The major mechan- 
ical problems in the combustion and fly-ash separation 
system are those of thermal expansion. Adequate free- 
dom must be given to the regenerator and turbine shell. 

The fly ash will be removed from the separator by a 
slowly rotating worm which will discharge the ash 
through a simple crusher into an air line. The air will 
convey the ash through a pressure-reducing orifice to a 
storage tank, where the air will be vented through a 
series of small separators. The ash, cooled by mixing 
with relatively cold air, will be discharged at the locomo- 
tive’s terminals. Tests of the fly-ash collection system in 
small units indicate that the cleaned combustion products 
will comply with the standard smoke ordinances. 


The Gas Turbines 


Gas turbines for the coal-burning power plant are 
now under construction by the Elliott Company and the 
Allis-Chalmers Company, The Elliott plant will use a 
two-stage centrifugal compressor delivering air at a max- 
imum pressure of 55 lb. per sq. in., abs., through a 
regenerator to the combustion and fly-ash removal sys- 
tem. Maximum temperature at the turbine inlet will be 
1,250 deg. F. A single, double-ended d. c. generator 
will be driven from the main shaft through a reduction 
gear. An alternator for supplying auxiliary power will 
be combined with the main generator, while d. c. auxil- 
iary generators and exciters will be mounted above the 
main generator. The booster compressor, for supplying 
the atomizing air, will be driven by the generator shaft. 
Governing will be accomplished by both temperature and 
speed variation, to give good efficiency over a wide range 
of loads. The Elliott plant is very similar to that which 
will be installed in an oil-burning gas-turbine locomotive 
now being built for the Santa Fe by the Baldwin Loco- 
motive Works. 

The Allis-Chalmers unit consists of a 21-stage axial 
compressor discharging through a regenerator at a max- 
imum pressure of 75 Ib. per sq. in., abs., to the combus- 
tion and fly-ash separation system. The higher pressure 
will enable the fly-ash separator to be somewhat smaller 
than that for the Elliott unit. The Allis-Chalmers plant 
will use four 1,000-hp. d. c. generators, driven through 
a reduction gear. Auxiliary a. c. and d. c. generators, 
exciters, and booster compressor will be mounted above 
the generators and driven by auxiliary shafts from the 
main reduction gear. 

It is planned to conduct extensive tests on these tur- 
bines at the manufacturers’ plants with both oil and coal 
firing, and to install them in locomotives as soon as satis- 
factory operation is obtained. 
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Experimental Locomotives 


Preliminary engineering is now being done on two 
experimental locomotives. The American Locomotive 
Company is designing a power unit to house the Allis- 
Chalmers plant, while the Baldwin Locomotive Works 
is concentrating on the Elliott unit. Two units will be 
used in each case, with operator’s cabs provided at each 
end, so that the necessity for turning the locomotive will 
be eliminated. The ordinary designation of A and B 
units is not applicable, because the trucks on both units 
will be motorized, the center axle being idle in each 
case. Six-wheel trucks, identical to those now used on 
Diesel-electric locomotives, will be employed, so that 
interchangeability can be obtained, and maintenance fa- 
cilities now available can be used. 

The coal-handling equipment, train-heat boilers, start- 
ing Diesel, and air-brake compressor will be contained in 
the auxiliary unit. Weight distribution is such that the 
axle loading will not exceed 60,000 lb. It is anticipated 
that the locomotives will be able to carry from 17 to 20 
tons of coal, approximately 4,000 gallons of water for the 
train-heat boilers, and about 1,500 gallons of Diesel oil. 


Full-load fuel consumption will be in the vicinity of one — 


pound of 13,000-B. t. u. coal per rail hp.-hr. 

The Baldwin-Elliott locomotive is conservatively 
rated at 3,750 turbine shaft horsepower, with a maximum 
speed of 100 miles an hour. The Alco-Allis unit has 
the same nominal rating but the turbine power is likely 
to exceed 4,000 hp. Present plans call for the design 
of the power unit to be carried as far as necessary to 
enable the turbines to be completed at the earliest pos- 
sible moment. When coal firing tests at the turbine 
builders’ plants have progressed to an appropriate point, 
the designing of the locomotives will be completed, and 
they will be constructed as rapidly as possible. It is 
hoped that at least one unit can be on test during 1948. 


* * * 


Two overhead cranes at the East Pittsburgh Works of the Westinghouse 
Electric Corporation work in unison as the 32,000-Ib. control assembly 
is lowered into the cab of a 4,000-hp., 3,000-volt d.c. electric loco- 
motive destined for service on the Central Railways of Brazit—Once 
in the cab, the ‘special I-beam lifting frame is unbolted and the steel 
structure enclosing the control components welded into place—Side 
and top panels are later bolted into place to protect the electrical 
equipment : 
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Operator using Foster gauge to check main bearings on large Diesel crankshaft in Landis grinder 


Chieago, Burlington & Quincy 


Diesel Crankshatt Repairs 


Tue combination crankshaft- and axle-grinding ma- 
chine* installed at the West Burlington, Iowa, Diesel 
shop of the Chicago, Burlington & Quincy, is an effec- 
tive tool for controlling maintenance costs and Diesel 
locomotive performance and availability on the Burling- 
ton. The machine, made by the Landis Machine Com- 
pany, Waynesboro, Pa., is large enough to grind E-M 
567, 16-cylinder, 2-piece crankshafts without unbolting at 
the middle connection. The machine will swing work 
40 in. in diameter by 200 in. long and for some operations 
uses a 54-in. grinding wheel with a 4-in. face. It weighs 
114,000 Ib.; is mounted on an 82-cu.-yd. reinforced-con- 
crete foundation, sand filled, which is thoroughly insu- 
lated from shop building vibration. It represents an 
investment of $87,000, installed. 

As shown in one of the tables, the crankshaft grinder 
output in 1947 included 31 crankshafts, of which 15 
were gas-electric and 16 were Diesel. In addition, 203 
power-truck axles were ground, including 60 new and 
143 second-hand. The grinder was operated one one 
shift only and therefore, has reserve capacity for in- 
creased grinding requirements. 

A number of facts of interest have been developed as 


* This machine was described in the November, 1945, Railway Me- 
chanical Engineer, page 549. For a description of the West Burlington 
Diesel shop see the Railway Mechanical Engineer for January, 1947, page 9. 
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a result of Burlington experience with this machine in 
the last two years. As shown at the bottom of the table 
just mentioned, the Burlington has a total of 346 Diesel 
crankshafts in service and 22 spare; the passenger motor- 
car inventory is 34 in service and 3 spare. Some of the 
larger crankshafts now cost upwards of $5,000 each 
and the Burlington investment in Diesel crankshafts alone 
probably exceeds one million dollars, hence the need for 
safeguarding and securing maximum returns with this 
equipment. 

In attempting to determine how frequently Diesel 
crankshafts need regrinding, a detailed study was made 
on the Burlington and indicated that the period between 
grindings on road Diesels varied from 1,000,000 to 
750,000 miles and on switchers from 6 to 8 years. The 
lower limits in each case were selected as desirable points 
at which to take Diesel engines in the shop, completely 
disassemble, grind crankshafts and renew or recondition 
all parts. Broken crankshafts, of which there were three 
on the Burlington in 1947, have to be replaced immedi- 
ately. Scored crankshafts, of which there were eight in 
1947, are due usually to lubrication failures and must be 
ground at once regardless of the mileage. This is also 
done in the infrequent cases when bearings wear out-of- 
round, or undersize from .0025 to .0035 in. in less than 
1,000,000 miles. 
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Rack for holding grinding 

wheels — The static wheel- 

balancing device is shown in 
foreground 


The general practice is to grind all main and crank 


bearings in 449-in. step sizes to 1% in. undersize, as recom- - 


mended by individual manufacturers and shown in the 
second table. All main bearings are normally ground to 
one size and crank bearings to another, as specified in 
the table, but there are some exceptions to this rule. 
In case a single bearing has run hot and is badly cut or 
scored, this bearing, only, is ground to the nearest step 
size and the necessary correction made in the badge plate 
showing exact bearing sizes which is applied to each 


engine. 

he Burlington utilizes metallizing to a limited extent 
in building up worn crankshaft bearings so they can 
be ground to standard size, but this practice is confined 
for the most part to Diesel switchers and passenger 
motor-car equipment. Satisfactory results from a per- 
formance standpoint have been secured with a few appli- 
cations of the Bingham crankshaft sleeving process of 
rebuilding bearings to standard size on motor-car crank- 
shafts. 

How the Crankshaft Grinder Is Used 


A number of important details have to be looked after 
before actual grinding begins. The first is selection of a 
grinding wheel of the correct grain, grade and size for 
the work at hand. On large Diesel crankshafts, the 
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A Diesel crankshaft being 
set up for grinding the crank 
bearings 


Crankshafts and Axles Ground at West Burlington 
Diesel Shop in 1947 
INTERNAL COMBUSTION CRANKSHAFTS 
Type of Crankshaft 


BoM. CA. Model 120.500 655 etas ua E 10 
P. M, CR Model 148 2.035 es: a, ee 2 pale: 4 
Climax gas-electric ......... > Bre ate 1 
E-M 201-A, 12-cyl. ..... Sy pike EE E ETET 3 
E-M 201-A, 16-cyl. ..... a ENET La eee «a EN 1 
E-M 567, 12-cyl. setts P aiath De Ra sete R ep aalshastn ale TE 2 
Es S677 LOT, igrana Wet otek tesla Aaaa ar aA 8 
Baldwin. Syl s 0/623 ceca sd can T T esa esate aay edes 2 
‘Dotal EEEE sa? 
Power Truck AXLES 
Number ground new .......0.2csccsereeeeeee 60 
Nuniber -reground’. sessa a. sats a ad aawer 143 
TOtal vac. sis, cx EE EEE oH wa alee elec 203 
CrankSHAFts Ownep By THE C. B. & Q. 
In service Spare Total 
Freight . 104 4 108 
Passenger 109 19 119 
Switch 123 8 131 
Gas-electric 34 3 37 
370 25 395+ 


#Passenger motor cars, gas-electric 
* Includes 15 gas-electric and 16 Diesel crankshafts 
t Includes 37 gas-electric and 358 Diesel crankshafts 
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` Burlington uses an aluminum oxide A-46-H vitrified 
wheel 54 in. in diameter with 4-in. face. This wheel is 
accurately balanced by adjusting center weights while 
the wheel is supported on a static balancer shown in one 
of the illustrations. In this connection, the grinding wheel 
is spun for five minutes before shutting down at the end 
of each shift to throw off excess coolant fluid which would 
otherwise settle in the lower half of the porous wheel and 
make it out of balance when started again the next 
morning, 

The grinding machine is checked to make sure that 
the work-head centers are accurately parallel with the 
ways of the machine and the grinding-wheel centerline. 
Steady rests are examined and, if necessary, new canvas 
strips applied over the cast-iron blocks which are used, 
Burlington experience indicating that this practice gives 
better results that hard-wood blocks, copper faced blocks, 
or hard bronze blocks, all of which, in varying degree, 
have a tendency to become imbedded with abrasive 
particles which mar the bearing surfaces. 

Still another preliminary detail is accurate dressing 
of the grinding-wheel face parallel with the work centers 
and rounding the corners to the exact radius of fillets 
between the bearing and crankshaft cheek. This is 


done with an ingenious self-contained diamond dresser, 
built into the work carriage and designed to true the 


Rear view of the crankshaft 

grinder at West Burlington 

Diesel shop—P. M. C. crank- 
shafts in the foreground 
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face of the wheel and accurately round the corners with 
the same diamond-tool cutting point. 


A Foster gauge, made by the Foster Engineering 
Company, Royal Oak, Mich., is examined to see that it 
is in good working order for it has an important bearing 
on the accuracy and production rate of work done on 
the crankshaft grinder. This gauge is of the swing type, 
attached to the wheel housing and arranged with contact 
points tẹ bear on the reduced diameter of work being 
ground. A micrometer indicator graduated in one-half 
thousandths gives instantaneous readings of bearing size 
and also indicates out-of-round, or chatter conditions. 

Other gauges, in addition to conventional micrometer 
calipers, used in checking the accuracy of crankshaft 
grinding include a Starrett strain gauge with micrometer 
indicator to insert between individual bearing cheeks and 
tell when steady rests are properly adjusted ; also another 
micrometer indicator suitably supported from the ways of 
the machine so it can be applied against the underside of 
any bearing and give a check of concentricity with other 
bearings—in other words test the alinement of bearings. 

When a Diesel crankshaft is received at West Burling- 
ton shop, all bearings are calipered and the shaft is 
examined carefully for cracks on the Magnaflux machine, 
shown in one of the illustrations, using the wet Magna- 


Watson-Stillman 125-ton hy- 
draulic press used in straight- 
ening Diesel crankshafts 
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flux test method. For grinding main bearings, the shaft 
is set up between Neilson heavy-duty ball bearing centers 
in the machine, with steady rests applied to all bearings 
and adjusted until the Starrett strain gauge shows the 
same reading between bearing cheeks whether the adja- 
cent crank bearings are up or down. 

The main bearing with most wear is then positioned 
opposite the grinding wheel and a single plunge cut made 
to the next smaller step size, the diameter being held to 


the Foster gauge is noted and a second plunge cut made to 
the same depth, as quickly and accurately indicated by 
the gauge. These two cuts generally finish the bearing 
and both fillets, but in the case of exceptionally wide 
bearings, three plunge cuts of the grinding wheel might 
be necessary. 

An ample supply of coolant is directed on the bearing, 
primarily to keep it cool, but also to wash away abrasive 
and metal particles. The grinding-wheel speed is about 
450 r.p.m. with a 54-in. wheel, or 6,500 surface ft. per 
min., the crankshaft being revolved at 15 to 32 r.p.m., 
as required to give 90 to 100 ft. per min. bearing surface 
speed. All main bearings are subsequently ground, in 
no particular order, and finished to the same size within 
.001 in. Taper is limited to .0005 in. The bearings must 
be not over .0005 in. out-of-round and concentric within 
.002 in. In case the main bearings are out of line more 
than .002 in., the shaft has to be straightened, as described 
later. About four hours are required to set up a large 
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How Diesel and other crank- 

shafts are tested in Magna- 

flux machine by the wet 
method 


Diesel crankshaft in the machine and one hour to grind 
each main bearing. 

For grinding crank Bearings, the shaft is set up with the 
end main bearings in properly offset throw blocks in the 
workheads. Two steady rests are applied on four-cycle 
shafts and one steady rest on two-cycle shafts. Counter- 
balance weights in the driving heads are adjusted until 
ammeters on the instrument panel show equal and constant 


current input to the two synchronized driving motors. ” 


The bearings in line with the work centers are ground 
by the same procedure described, the steady rests re- 
moved, holding blocks loosened and the shaft revolved for 
grinding the other crank bearings, either one or two at 
the same setting. With exceptionally long shafts, the 
eccentric steady rest referred to must be used on one of 
the intermediate main bearings. 

The same tolerances and limits of accuracy are used 
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ee limits of +0 and —.001 in. The reading of - 


Standard Undersizes Limit 
P. M. C. Mover 120 — Turow 4.250 
Mains, 4.000 No definite undersizes 3.8125 
Cranks, 4.000 Grind all to same size 3.8125 
P. M. C. Mover 148 — Turow 5.000 
Mains, 4.500 No definite undersizes 4.3125 
Cranks, 4.500 Grind all to same size 4.3125 
Cummins Mover L — Turow 5.000 
Mains, 5.500 5.490 5.480 5.470 5.460 
Cranks, 4.250 4.240 4.230 4.220 4.210 
3 E-M 201A — 8, 12 or 16 cyL.— THRow 5.000 
Mains, 6.7495 6.71825 6.687 6.65575 6.6245 6.59325 
Cranks, 5.9995 5.96825 5.937 5.90575 5.8745 5.84325 
E-M 567 — 6, 12 or 16 cyt.— Turow 5.000 
Mains, 7.4995 7.46825 7.437 7.40575 7.3745 
Cranks, 6.4995 6.46825 6.437 6.40575 6.3745 
Batpwin 8 cyL.— Turow 7.750 
Mains, 8.747 8.71575 8.6845 8.65325 8.622 
Cranks, 8.372 8.34075 8.3095 8.27825 8.247 
Atco — Turow 6.500 
Mains, 9.500 9.490 9.460 9.415 9.375 
Cranks, 8.250 8.240 8.225 8.200 8.175 8.125 


as in the case of main bearings. About four hours are 
required to change over from grinding main to crank 
bearings and, on account of additional adjustments, the 
total time taken in grinding one crank bearing is increased 
to about 1% hr. In the case of an E-M 567, 16-cylinder 
engine, with nine main and eight crank bearings, there- 


+ 


fore, the set-up and grinding time averages 13 hr. for 
main bearings and 16 hr. for crank bearings or a total 
of 29 hr. l 

In spite of all precautions, steady rests leave a slight 
discoloration on crankshaft bearings and, after grinding, 
all bearings are polished with a fine abrasive cloth and 
oil and finished with jeweller’s rouge in a leather holder. 
The resultant high degree of finish, in conjunction with 
extremely accurate step sizing, permits subsequent appli- 
cation of accurately made main-bearing shells and con- 
necting-rod bearing shells without any hand scraping or 
fitting. 


How the Straightening Press Is Used 


Referring back to the question of concentricity of bear- 
ings, a large Diesel crankshaft when supported at the 
ends may sag from .060 in. to .070 in. at the center due 
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to its own weight. With a support at the center to correct 
this sag, all main bearings are required to revolve with 
less than .002 in. difference in reading of a micrometer 
indicator applied in connection with a surface gauge 
underneath each bearing. 

In case this concentricity test is not met, the crank- 
shaft requires straightening which is done cold on a 
Watson-Stillman 125-ton hydraulic press, usually before 
the crank shaft is set-up in the grinding machine. This 
press, recently installed, is made of two 20-in. I-beams, 
18 ft. long, suitably supported on short legs at each end 
and equipped with upper and lower cross pressure bars 
connected by two 414-in. vertical rods and nuts. This 
assembly which carries the hydraulic ram in the upper 
head is normally supported and movable along the 
I-beams. 

A small oil pump, control valves, oil-circulating system 
and pressure-indicating gauge are installed on the oppo- 


site side of the press to that illustrated and give flexible — 


control for easily graduating on or off any desired 
pressure up to 125 tons. A Diesel or other crankshaft 
brought to this press for straightening is inserted under 
the pressure and the main bearing at each end supported 
on rollers which permit free rotation of the shaft in check- 
ing straightness. The ram is positioned as required, and 
two strong adjustable V-blocks are brought up high 
enough under any pair of main bearings to take the load 
off the rollers. Hydraulic pressure is applied in steps and 
the shaft deflection carried enough past the neutral axis so 
that when pressure is released the shaft will spring back 
with all main bearings in a straight line. 

In one case of a Diesel crankshaft which was sprung 
.109 in. out of line due to heating in service, a pressure of 
16 tons and total deflection of .625 in. was required for 
the shaft to spring back straight. The shaft shown in the 
illustration is sprung .253 in. and obviausly will require 
still more tonnage and deflection, particularly as it is an 
unusually large shaft. These shafts are straightened cold 
during manufacture and, owing to the ductility of the 
material there are no reported instances of subsequent 
failure due to cold bending, at least on the Burlington. 
One important precaution, to avoid damaging the bear- 
ings, is to use copper facing on the V-blocks and a copper 
thrust block under the ram. 

There is no machine which can be used for dynamic 
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balancing of Diesel crankshafts at West Burlington shop. 
Crankshafts are equipped with counterweights in accord- 
ance with manufacturers specifications and, in Burlington 
experience over a number of years there have been only 
two instances when excessive engine vibration was traced 
to the crankshafts, which had to be sent back to the 
manufacturer, for rebalancing. 

No highly specialized skill is required to operate the 
crankshaft grinding machine in refinishing Diesel crank- 
shaft bearings. Any qualified machinist with reasonable 
diligence and care can learn the fundamentals under 
competent supervision and do routine work inside of two 
weeks. Six months experience will place him in a better 
position to know what must be done under various 
unusual conditions and the operator will, of course, 
never reach a time when there is not something new 
to be learned about the machine and its use. 


Grinding Power-Truck Axles 


The crankshaft grinder at West Burlington shop is 
also used for grinding power-truck axles and this practice 
will be continued until enough Diesel crankshafts require 
regrinding to utilize the full time of the machine on one 
or more shifts. 

All power-truck axles are ground all over except for 
the gear and wheel seats, particular attention being paid 
to grinding large and smooth fillets. New axles are turned 
with .025 to .030 in. allowance on the diameter for 
grinding. 

The practice is to grind axles in groups in order to 
avoid frequent changes of grinding wheels which takes 
about 35 min. The advantage of this is indicated by the 
fact that it takes about 51% hr. to set up the grinder, 
change wheels and grind a single new axle. A group of 
new axles can bé ground in an average time of 3 hr. each. 

The axles are supported between ball-bearing centers 
in the grinding machine and driven by arm or dog con- 
nection to the face plate. With a grinding wheel of the 
correct grain, grade and size, axles are ground by tra- 
versing the axle past the grinding wheel. A good commer- 
cial finish is secured and no further treatment required 
before putting the axles in service. A particular advantage 
of the large crankshaft grinder for this job is that axles 
may be ground, if necessary without removing the wheels. 


* 


A 4,500-hp. E.M.D. Diesel-electric locomotive in passenger service on the Erie 
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Locomotive Inspection Report 


For the first time in several years the number of steam 
locomotives for which reports were filed and the num- 
ber of steam locomotives inspected have taken a decided 
drop while at the same time the number of locomotives 
in the category “other than steam” show continuing in- 
creases. This is one of the reflections of the gradual 
change that is taking place in the character of motive 
power on United States railroads as shown by the thirty- 
sixth annual report of the Bureau of Locomotive In- 
spection for the fiscal year ended June 30, 1947, recently 
issued by Director John M. Hall. 

A total of 107,149 inspections were made during the 
fiscal year as compared with a total of 112,777 in the 
previous year. The percentage of steam locomotives 
found defective remained at 11 and in the case of loco- 
motives other than steam the percentage was 4.8, a 
decrease of 0.2 per cent from the previous year. Of 
the steam locomotives inspected 708, or 7.5 per cent were 
ordered out of service and in the case of locomotives 


Inspections of steam locomo- 
tives decrease due to declin- 
ing number in service—Boiler 
explosions account for the loss 
of 11 lives during year 


trains and eight employees were killed and two injured 
in three of the nine explosions caused by overheated 
crown sheets-that occurred while the locomotives were 
in freight-train service. Fifteen employees were injured 
in the eight remaining explosions caused by overheated 
crown sheets. Six of these locomotives were in freight- 
train eervice and two were in charge of engine watchmen. 

The overheating of the combus- 
tion chamber which resulted in one 


Table I—The Number of Locomotives In Service, The Number 
Inspected and the Conditions Found 


Stram Locomotives 
Year ended June 30— 


1947 1946 1948 1944 1943 1942 

Number of locomotives for which reports were 
Bled iana aa dg VR aie a sae fee 39,578 41,851 43,019 43,297 43,064 42,951 
Number in: Od he rhe Maine oka Ge eas ale 94,0. 101,869 115,979 117,334 116,647 113,451 
Number found defective ........ ......--0005 10,248 11,337 11,975 12,710 11,901 10,970 
Percentage inspected’ found defective .......... 1 11 11 1 10 
Num! lered out of service .............. . _. 708 690 $06 630 487 474 
Number of defects found ........ .....s00.- 41,280 56,541 53,367 $6,617 51,350 44,928 


Locomotives Ornern THAN Steam 
Year ended June 30— 


. 1947 1946 1945 1944 1943 1942 
Number of locomotive units for which reports 
Pata fed i SEE EEE AEEA E SEEE EGIAN Kitt jesis 6,094 519 PEH rear 

umi inspected .......usessssoosossseweoo 9 Q ) 9! 9 

Number found defective .............-0-00005 633 499 447 378 298 358 
Percentage of inspected found defective ...... 4.8 4.6 4.5 4.9 4.4 
Number ordered out of service ............... 19 17 16 9 6 12 
Number of defects found .................... 1,442 1,385 1,212 1,026 849 928 


explosion in which three employees 
were injured was caused by the ac- 
cumulation of sludge in the water 
space between the bottom sheet of 
the combustion chamber and the 
boiler shell. One of the boilers in- 
volved in the foregoing explosions 
was equipped with a low-water 
alarm. This alarm was so damaged 
in the explosion that it could not 
be tested without extensive repairs. 
However, a test before departure 
showed that the alarm functioned 
properly at that time. 
Investigations developed that the 
absence of a safe water level was 


other than steam only 19, or 1.25 
per cent, were ordered out of serv- 
ice. 


Explosions and Other Boiler 
Accidents 


Fourteen boiler explosions oc- 
curred in the fiscal year. Eleven 
employees were killed in these acci- 
dents and 22 were injured. Two 
explosions were caused by the over- 
heating of crown sheets on locomo- 
tives in passenger-train service, nine 
on locomotives in freight-train serv- 
ice and two on locomotives in charge 
of engine watchmen. One explosion, 
on a freight locomotive, was caused 
by the overheating of the bottom 
combustion chamber sheet. Three 
employees were killed in one of the 
two explosions that occurred while 
locomotives were hauling passenger 
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Table Il—Accidents Caused By The Failure of Locomotive 
Parts and Appurtenances 


Steam Locomotive, INCLUDING Borers, AND TENDER 
Year ended June 30— 


1947 ` 1946 1945 1944 1943 1942 

Number of accidents ................ 2... cece eens 360 419 410 403 319 222 
Percent increase or decrease from previous year ..... 14.1 2.21 1.7 26.31 43.7% asn 
Number of persons killed ............... 16 10 20 25 27 34 
Percent increase or decrease from previous year 60.0% 50.0 20.0 7.4 6 126.7% 
N of persons injured .................... 464 439 429 466 373 227 
Percent increase or decrease from previous year 5.73 2.31 7.9 24.91 AV ADN 

Stram Locomotive Borer? 
Year ended June 30— 

1947 1946 1945 1944 1943 1942 1915 1912 

Number of accidents .................56. 116 156 141 141 129 81 424 856 
Number of persons killed ................ 12 10 13 17 25 30 13 91 
Number of persons injured .............. 124 165 154 194 173 83 467 1.005 


Locomotives OtHern THan STEAM 
Year ended June 30— 


1947 1946 1945 1944 1943 1942 

Number A accidente P EEES gr 38 H 17 15 9 
umber of persons killed .......... Lua : a fe 
Number of eroonsa injured ......... ngs whee eer? 41 56 40 23 18 9 


1 Increase. : , 
2 The original act applied only to the locomotive boiler. 
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Table I1I—Accidents and Casualties Resulting From 


Failure of Locomotive Parts 


Stzam LOCOMOTIVES AND TENDERS, AND THEIR APPURTEMAXNCES 


Year ended June 30— 


1947 1946 1945 1944 1943 
fF 
Part or appurtenance which 2 2 _ 3 _ 2 2 a 
caused accident o |. U É z £ S 5. US Ş 
E ee ee Aa ee 
422422 223 €42 242 EE 
a 1 1 1 e errs 1 3B 2 r SO wes 
4 4 2 2 8) ax 8 7 .. (ae SEN 1 
ihe aA. VER 1 1 2 1 1. ; A È is 1 
1 2 1 41 Dog k § 5 1 5 1... 1 
8 .. 8 15 16 7 2 <8 2 E. os 8 
i 7 7 8 8 6 6 9 9 8 1 7 
Boiler explosions: 
A. Shell osions ............ 
B. Crown sheet; low water; no 
contributory causes found ... 11 7 16 15 7 20 7 9 11 12 7 19 19 22 48 
Crown sheet; low water; 
contributory causes or de- 
fects found ................ 2 4 3 3 3 2 1 . 1 7 543 #4 .. 6 
D. Miscellaneous firebox failures 2 .. 4 #1 . 1 1.. 1., 2 oR 2 
Brakes and brake rigging .......... 8 12 10 12 10 .. 10 12 iz toa B 
Couplers; ai es inin araale hne eee 6 6 5 5 5.. 6 6 9 3 3 
Crankpins, collars, et cetera ....... 3 3 5 Ba S S S 9 6 1 9 
ssheads and guides ............ 2 z 3 § 2 oo. 2 8 8 2... 2 
Cylinder cocks and rigging ........ 3 3 T B Daer ahg 3 4 4 
Cylinder heads and steam chests ... 2 2 1 O ee: SU | 1 5 5 
py 2 2 2 : 3.32 3 1 l 
1 1 1 2 . 2 #1 1 1 1 
2 2 2 8 F 8 6 6 5 5 
4 10 12.-5 . 6 8 9 5 10 
15 12 12 i 1 1 6 6 4 4 
1 1 1 1 1 1 1 -2 3 
20 25 25 17 17 19 19 18 18 
ds .. 18 20 20 26 1 25 14 14 18 18 
Headlights and brackets ......... woe Bie 2s 7 Fit wan 64 4 
Injectors and connections (not in- 
cluding injector steam pipes) . .. 14 14 .. 14 12°.. 12 8 8 7 7 
Injector steam pipes 5 E Sey a am (ere et eee 2 
Lubricators and connections 4 : 5 7 fe ; ; ; 7 7 
icator glasses si 2 a o n 
Patch bolts ............ a ih 4% Sets dae Gane AN” Gen ee, 25 ; 
Pistons and piston rods.. I a; : er zm 2 1 1 3 3.041 1 
Plugs, arch tube and washout....... LESS i 1 } 5 2 6 6 3 7 2 3 
in firebox sheets ............ Me dee Me a a E ; 
peersinie gear . 13°01 11 13 .. 13 16 .. 16 14 14 
Rivets ............ Sbuehalefeers, ein sees ae ea > eee Beal Dre loris fat eA 
ha 1 2 7 7 °7 as WU 7 2 9 7 10 
ines § 4 4 8 .. 8 12 .. 12 2 2 
77 6 7 5 1 4 6 2 8 7 8 
Dha nah ESEA 19 14 15 23 .. 25 21 .. 22 16 16 
2 1 1 4 4 4 1 4 4 4 
4 15 15 12 14 11 14 9 15 
4 7 7 7. 7 10 1 9 3 3 
8 13 13°07 oy T 7. 9 10 
2 1 1 1 : ee 1 1 
2 2 2 4 6 Qos 2 4 5 
1 1 2 2 2 2: nk wk 
2 1 1 2 ‘hae bares 1 1 1 
17 15 16 6 . 6 9. 9 4 4 
20 10 12 5 5 § 1 5 3 4 
8 12 13°10 ~—. 10 14 1 13 -11 11 
3 2 E: | ; ere r mere Ea 
1 1 1 1 1 2 2 
1 117 124 127 124 3 126 103 1 106 70 1 69 
Total eie kea pai a a 360 16 464 419 10 439 410 20 429 403 25 466 319 27 373 
Locomotives OtHer THAN STEAM, AND THEIR APPURTENANCES 
Year ended June 30— 
co —— ee 
1947 1946 1945 1944 1943 
o—_-—— oF n paa o_o 
Part or appurtenance which Z Z _ ¢ a £ 
caused accident H Poet Bo at A es wee ee CR ee, Sey D 
3 3st EEE SF Be tg SE SE 
§ BEB pz OE 38 SE 3 8S 
<u ETEA FF ae EG ew OS 
Brakes and brake rigging .......... 2 2 2 3 3 8 1 3 1 1 
PP Ore eer ee ere 2 2 1 4 3 3 1 1 
Crank pins and connecting rods... .. SE 2 2: in day soe z 
Fires: Due to overflowing or leak- 
age of fuel, crank-case explosions, 
firing, et cetera ............ & 4 5 6 6 4 § 3 5 
Generators and starting devices .... .. ar Be o 1 1 
Insulation 2.0.0.0... 0.00 cece ee eee $. r 55 1 1 1 1 y a 
Pantographs and trolleys . ........ l1 1 2 2 2 1 1 1 1 
ort circuits ..............-.--- Booting 2B - Be ss 9 Bh #2 201 1 3 4 
laneous «1.2... eee 22 ieo 22 27 «©. 43 I 16 8 11 5 5 
Total irer uerr es or au Seer Snow 40 2 41 38 56 29 1 40 17 23 15 18 
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known by employees on two of the 
locomotives in advance of the occur- 
rence of the explosions. Investiga- 
tions of three explosions developed 
that dependence had been placed on 
gauge cocks rather than upon water 
glasses for indicating the water level. 
All three gauge cocks on another 
exploded boiler were found open 
after the explosion. None survived 
this accident and no conditions were . 
found that would interfere with the 
proper operation and correct indi- 
cations of the water glass. 

Anxiety to avoid stalling or to 
keep trains moving is one of the 
various factors that lead to the oc- 
currence of such accidents. Shutting 
off the boiler feeding appliance in 
efforts to maintain steam pressure 
should not be indulged in to the 
extent that a normal safe water 
level is not readily visible in the 
water glass. If the water level is 
being reduced at a rate in excess 
of that at which water can be sup- 
plied to the boiler the rate of work- 
ing of the locomotive should be ad- 
justed accordingly. 

Another contributing factor to 
these accidents is the equipment of 
locomotives with boiler feeding ap- 
pliances of inadequate capacity to 
supply the maximum quantity of 
water the boiler is capable of evap- 
orating. The rules contemplate that 
each locomotive shall be equipped 
with two such devices, each capable 
of full stand-by service in the event 
of the failure of the other. Under 
many circumstances where maxi- 
mum performance of the locomotive 
is required to maintain schedules, 
reluctance to use the two devices 
simultaneously occurs and the boiler 
water is consumed at a rate in excess 
of that at which it is supplied. 

Reliance on gauge cocks without 
taking into consideration the height 
of the water in the water glass is 
another contributing factor. Errors 
are made in interpreting gauge cock 
indications, Water glasses should be 
blown out often enough, and the 
movement of water therein carefully 
noted, to insure that the water moves 
freely. Gauge cocks should be tried 
frequently to check the level in the 
glass but a safe level should not be 
assumed if the bottom gauge cock 
seemingly indicates the presence of 
water if none is visible in the glass. 

One hundred and two boiler and 
appurtenance accidents other than 
explosions resulted in the death of 
one employee and injuries to 102. 


Locomotives Other Than Steam 


Forty accidents, resulting in two 
deaths and 41 injuries occurred in 
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connection with locomotives other 
than steam. One employee was killed 
and two injured as a result of a 
short circuit between bus bars and 
a Hashover to a cab bulkhead on an 


Table IV—Number of Steam Locomotives, Reported, Inspected, 


Found Defective, and Ordered Out of Service 


Ser eee 7 ye: Year ended June 30— 
` : Parts defective, inoperative or missing, or i SRE sea See RS 
electric locomotive. One employee violation of rules EOT Gogy 198 1945 O 1944 O 1993 OIR 
was killed on another locomotive $ Ait compressors o.u... 0 a a PAA 1,044 1054 1146 908 89 
by contact with an energized panto- t Arhiang and mechanism, ee ae 87 93 aí E x a 
. Xles ala a ey ae ee p] 
graph when an attempt was made to 5. Blow uff cocks te oa ie 388 361 289 2i a 
pass through a roof hatch, the door — & Beiler cheeks |... aE ge SMO s3 sao i 
of which was open due to inter- & Hrake equipment sete. 2,512 2,902 2,755 2,918 266l 25E 
ference of an improperly assembled 10) Cab aprons. mAn atid in, gers ere Bead ce er se 
safety attachment to the grounding 1! (ab cards Balhae We E 91 120 91 104 142 1 
eRe J dD EA Coupling and uncoupling devices ` SR 46 57 65 66 70 
SW itch. > ce guides, pistons, and piston rods 1,683 1,941 2,079 2,149 1,961 1,273 
Six explosions occurred in crank- 15. Cylinders, saddles, and steam chests 11I] 2,004 2217 1,801 2193 1395 nsh 
cases of engines of Diesel-electric 1% Dae card ae feist e50 ea 454 624 "430,52 
. . . . . . il Ms uome Caps wwe eee eee ee D 
locomotives, resulting in injuries i Draft MOAT m condy A attain et y 449 $36 ie 6 309 i 
eae i E WET RA A raw gear SE Exe Oak $53 462 
to seven employees. Five of these 30. Driving boxes, shoes, wedges, pelestals, and > M ns RL 
explosions were caused by over- _,, eee pia eens F 1:380 1,922 1,803 2,026 2,053 1783 
F A; bo CELE ai we actin eE OE Ea EE. S 353 347 245 
heated bearings, and one was caused 22. Flues Pere date el eae re ae ; 197 383 340 334 at i 
by an overheated cylinder liner and 24 Frames tail pieces, and braces, locomotive nes. ae Bap 1019 Br u fae 
piston due to inoperative water- a Cake and gare frtings, at ees 135 185 151 158 191 193 
a 20. Gages and gage ings, steam ............ k 5 2 2 
cooling system shutters. a7. Gake. coek str ee 404 498 449 332 sag 
Two uf the explosions caused by 33: penais? ahd fre doors So ooo a a rs ar 
overheating of the bearings occurred 30. Injectors, inoperative ...............0005. 39 so 41. 46 66 “47 
31. Injectors and connections > .......... 2,369 2,750 2,553 2,867 2,637 2,220 
when attempts were made to restart = Tispeciións and tests not made as required. . 350 8,885 9,067 9,565 9.037 8,186 
= ee : z Wteral motion. .................. P 791 862 977 790 g9 
the engines atter having been shut 34, Lights, cab and classification .. ........ 155 161 167 43 isa 131 
down because of emission of smoke 35. Lights, headlight - © ie oo. eee 143 168 222 268 184 218 
Sci the walve-covers and other A 36. Tab caters and shields . ................ 728 351 306 257 292 24 
PENO T a E a ee a aes E E O fogs A 
ó 8; 39. Packing, piston rod and valve stem ........ 691 776 845 879 724 738 
curred after the engine was taken 40: Pilts and pilat beams l ie 183 171 193 194 188 
. . and SLUGS 2... wee eee weer ewe eee 23 = 2 P 7. 
off the line and the speed reduced 432. Reversing gear des cine ic sige wh a 1 528 482 439 354 452 ai 
a a : 43. Rods, main and side, crank pins, and collars 2,136 2,581 2,569 3,230 2,798 1,986 
ie of unusual nec ae low 4 Safety valves sssi esesessis tensen 70 72 84 77 74 6 
ol pressure ; one occurre o owing 45. Sanders aa, gaa SEET E E EE 569 784 658 609 642 738 
7 46. S s and ing o....... 4,622 4195 x 62 3 5 
shut down of the engine as a crank- 47! Squirt hose eee oii 3 Sia Sas ae a "E 
, : : F : _ 48) Stay bolts eee 318 310 351 400 367 272 
case inspection cover was being re- 49. Stay bolts, broken 000 a 283 268 308 232 247 274 
moved to determine the source of 50. Siam Pipes i Aipa Coin aaa AAE Ag eons 336 ae +18 1 a ce 
. . > steam valveS ona . eee eee eee vA E 
a pounding noise. Another occurred 52 Stens oa iak vales zs gis 68 872 729 594 
+ : . Tanks and tank valves * , 21 1,400 1,321 1,150 
following shut down of the engine 5%. telltale holes. en 69 60 78 69 73 79 
because of smoke and a light explo- 55. Throttle and throttle riggin 1,026 979 948 948 887 786 
. hich f d ff 1 7 56. Trucks, engine and trailing 1,005 1,261 1,151 1,155 1,020 833 
sion which forced off a valve cover; $7. Trucks, tender ae 795 1.101 974 928 900 78 
A . Valve motion . 1,0: 991 1,021 998 E 
o second pio on o wa 59. Washout plugs 740 820 845 685 569 
valve covers and ei inspection | Stokers ....... Be -> ; cay : 
d ignited E il pe h 61. Water glasses, fitt 1,190 1,328 1,323 1,454 LI} 
covers and ignited the oil in the 62) Whees ad i 840 899 759 728 664 
crankcase. The explosion caused by <°- a bales Gigna appliances, badge og p337 2372S 97 
an overheated cylinder liner and : ETA : _ : : PEET 
piston occurred L fter the engine Total number of defects ............ 41,250 56,541 53,367 56,617 51,350 44,928 
Locomotives reported... .0000.ccccse cesses 39,578 41,851 43,019 43,297 43,064 42,951 
speed had been reduced to about [Ocomotives inspected |. U UIII 94,034 101,869 115,979 117,334 116,647 113,451 
one-half of normal because of the Locomotives defective ....... 0 .--.eee eens 10,248 11,337 11,975 12,710 11,901 10,970 
° fth li Percentage of inspected found defective ....... 11 11 10 11 10 10 
excessive temperature of the cooling — Locomotives ordered out of service ........... 708 690 506 630 487 4i4 


water due to closed cooling system _§ -- ——— 


shutters. 

The rapidly expanding and inten- 
sive use of Diesel-electric locomotives and repetition of 
accidents caused by crankcase explosions accentuates 
the need for a higher degree of maintenance of Diesel 
engines and the necessity of operators of these engines 
being fully informed of the hazards involved in con- 
tinuing the engines in use when undue heating occurs. 
In instances of low lubricating oil pressure or abnormal 
heating, engines should be shut down promptly and the 
restarting of an overheated engine should not be at- 
tempted unless it is known that the engine has cooled 
to normal temperature and the cause of overheating has 
been found and remedied. 

It is not uncommon for crankcase explosions to occur 
after overheated engines have been shut down and before 
the overheated parts have cooled sufficiently to avoid 
ignition of the vapor in the crankcase. The entry of air 
into the crankcase or other conditions may affect the 
vapor mixture to such extent as to change the explosive 
characteristics and explosion may occur before the over- 
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heated parts have cooled to below the flash point of the 
vapor which is variable in composition and unknown 
under the circumstances. It is therefore advisable for 
attendants or others present to depart promptly from 
close proximity to any engine that has been shut down 
because of smoke coming from the valve covers, incipient 
crankcase explosions or any excessive overheating, until 
cooling has occurred. The crankcase handhole covers 
or inspection covers or doors should not be loosened or 
removed until it is known that a sufficient interval of 
time has elapsed for cooling of any heat-affected parts 
below the flash or fire point of the contents of the 
crankcase. 


Amended Rules 


_The appliances required by amended rules 106 (b). 
153 (a), and 157 (c) and (d) to be installed on steam 
road locomotives the first time class 3 repairs are applied 
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but not later than June 1, 1948, con- 
sist of an emergency brake valve 
located on the front of the tender, 
on the rear of the back wall of the 
cab, or adjacent to a cab exit if the 


Parts defective, inoperative or missing, or in 


Table V—Number of Locomotives, Other Than Steam, Reported, 
Inspected, Found Defective, and Ordered Out of Service 


Year ended June 30— 


‘ ) olation of rules 1947 1946 1945 1944 1943 1942 
cab is of the vestibule type; a de- Air ompressors insistiet ereeteertette 9 15 14 7 7 13 
. x 2 uck and driving .......... cece eee 
mee whereby he height at quantity Batteries T O E $ o 
of water in the tender feed water Boilers... ...... 11 8 $ 1 5 
x Brake equipment 178 102 114 
tank may be ascertained from the Cabs and cab windows :... 22000020. 97 4 59 4 3 2 
7 AD CARB os cee eases ser E E asthe ei Atahaans dow tees arse 24 
cab 7 igs = ; and steam ora Cab floors, aprons, and deck plates ........... 130 72 é 34 y i0 
supply of auxiliary air to air- Comtroilers, relays, circuit’ Breaker, magnet } 2 ; 
operated reverse gears. č valves, and switch groups E AIEA 14 16 18 14 9 12 
Installation of these safety aids  Corfent@callccting moling devices s.s... 13 > 10 i i 
was started at or shortly after the pratt gear E E E T E O 30 18 n 14 5 13 
time the order amending the rules Driving boxes, shoes, and wedges ....... 38 44 29 iż 25 16 
was issued; some delays, spotty puel system one OTROS coos “6 9 8 É ë g a 
rather than general were encoun- Gages or fittings, air ........... 0. eee eee eee 10 7 6 3 8 
’ Gages or fittings, steam ..............000000- 5 ate 2 1 Jos 
tered because of shortage of mate- Gears and pinions .... III IIIN 4 ae oh 1 4 
; ; Handholds 22 18 i3 6 19 4 
rials and parts, but considerable inspections and tests not made as required 1] 78 357 297 28. 23 2 
progress is now being made. How- Insulation and safety devices ................. 11 12 17 8 4 3 
h è rae Internal-combustion engine defects, parts and ap- 
ever, the following irregularities Purtenances ss .eeseereeeeeseseereeeeees 254 145 133 86 50 62 
have been found in some of the Jormoers wa ohie esine ae a 3 > 3 i 
installations and suitable action a teral motion, wheels settee ence eee eee e ene 7 18 20 9 10 ee. 
a Lights, cab and classification ................. 1 2 She 1 1 5 
taken toward correction: Lights, headlight a ARo R 2 7 i 2 2 1 
Emergency brake valve—Mounted  }icicrt volt and ampere A A A A 
Motors and generators 16 15 12 14 14 16 
on the rear of the back wall of the pite and. pilot beams: 15 8 1 2 4 10 
cab at such height as to be liable to Quills” 0. CO OTOIO 18 52 29 18 =) "6 
8 ods, main, side, and drive shafts 6 ll 3 10 2 
catch the clothing of a person pass- Sanders. ae Wetueagotutcanin, -82 57 50 59 “41 57 
ing through the gangway. Springs and spring rigging, driving and truck.. 63 42 = be 18 35 
. . . eam APEE es ee ae A E a A ee M 
Tender feed water height indi- Steps, ootboards, et cetera eee eres 68 29 28 25 25 21 
bY witches, hand-operated, and fuses ............+ x 2 
cator—Devices of the general type Transformers, resistors, and rheostats ......... 2 3 Sot 3 
that consist of a vertical pipe, either ruck Oa arte ase cane 45 5? a x 22 a 
inside or outside the tank, with a Water glasses, fittings, and shields ||. a 15 2 4 2 5 
arnt S: a) ANCOR 2. eee eee eee Be 
valve at the bottom manually oper- heels. EER CR OEE MESES 48 54 46 74 107 43 
able from the top of the tank bulk- Miscellaneous .......... 6... 0. se eeeeee teens 40 31 16 13 16 14 
head by means of which water from Total number of defects .............4. 1,442 1,385 1,212 1,026 849 926 
the tank is admitted into the bottom Locomotive units reported ..........0. 0. eee eee 7,805 6,616 6,094 5,139 4,351 3,957 
of the pipe and the level indicated Locomotive units inspected ................... 13,115 10,90; 9,888 7,711 6,847 6,728 
. . e Locomotive units detective ...... .......s..so 6 4 447 378 358 
by water discharging from a series Percentage inspected found defective 1221.22.11 48 8946 45 49 44 5 
of holes, nipples, or street ells in Locomotiye units ordered out of service ....... 19 17 16 9 6 12 


the pipe, or nipples connecting the 
pipe to holes in the side plate of 
the tank. The water valve is subject to seizure and at 
times cannot be opened ; the water valve leaks, provision 
is not made for indicating the lower levels of water in 
water bottom tanks, discharge openings are closed by 
corrosion or foreign material, some being plugged with 
wood or pin grease and in some instances welded closed; 
the device is subject to becoming inoperative in cold 
weather due to freezing, discharge of water so near the 
tender vertical handhold and gangway steps that ice 
forms on these parts in cold weather, in some instances 
discharge of water is so located that it can be seen only 
by looking back through the side cab window when open 
or by extending the head out of the gangway. 

Devices consisting of a gauge or liquid in a U-tube 
actuated by air pressure sufficient to balance a column 
of water equal in height to the level of the water in the 
tank—various irregularities of these devices have been 
found to be due to lack of proper maintenance, such as 
air screen or pipes plugged by foreign matter and leakage 
in air or water connections. 

Various kinds or types of devices for ascertaining the 
height or quantity of water in the tender tank have been 
applied by different carriers, apparently in some in- 
stances without giving thorough consideration as to the 
suitability of the designs or constructions to effect the 
purpose of the Commission’s order establishing the 
amendment of the rule. Some of these devices have been 
supplanted with other devices and others will be modified 
as a result of experience under the particular services 
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and locations where the locomotives are used; those 
found to comply with the intent and purpose of the rule 
will be continued in use. 

As with other rules requiring the installation of loco- 
motive devices or accessories the choice of make, type, 
details or design, and method of application rests, for 
obvious reasons, with each carrier involved. The Bur- 
eau does not undertake recommendation or approval 
of any particular design or any particular device but it 
is required that the purpose sought be reasonably accom- 
plished. 

Power reverse gear—The valve handle of the steam 
connection to an air-operated power reverse gear, where 
such supplementary means of operation is used, is re- 
quired to be plainly marked and equipped with a 
handle or wheel of distinctive design. Suitable marking 
has generally been applied, but in some instances the 
handle is of the same size and design as used on other 
steam valves in cabs. It is the intent of the rule that 
the handle be of different design than that of other 
valves on the locomotive and that all such handles used 
on locomotives of any particular carrier be alike. 

Appeals—No formal appeal by any carrier was taken 
from the decisions of any inspector during the year. 


Tue Cuicaco & NortH WESTERN is constructing a plant for 
the treatment of enginchouse waste, including oil, at its Chase 
Yard enginehouse in Milwaukee, Wis., at a cost of $27,500. 
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».L.R.X. Plywood Refrigerator Cars 


sT. LOUIS 
REFRIGERATOR 


CAR COMPANY. 


Fifty new 40-ton steel ply-wood refrigerator cars pro- 
vide unusually sturdy designand insulation efficiency 


E arty in 1947 the Saint Louis Refrigerator Car Com- 
pany placed in service 50 new 40-ton refrigerator cars, 
built at its own shops at St. Louis, Mo., and generally 
similar to a series of 25 composite steel-plywood cars, 
built in the same shops in 1940. These cars embody 
many refinements in design as a result of service ex- 
perience with the earlier series of cars, but the earlier 
cars were so successful in general performance that the 
company built 100 additional cars during the fall. 

Built essentially of copper-bearing steel underframe 
and superstructure frame parts, supplied by the Mt. 
Vernon Car Manufacturing Company, Mt. Vernon, Ill., 
the cars utilize Douglas Fir plywood of various grades to 
meet specific requirements for the side wall, roof, floor 
construction and inside lining. This plywood was fur- 
nished by the Harbor Plywood Corporation, Hoquiam, 
Wash. 

The 1940 refrigerator-car design was unusual due to 
the extensive use of dead-air space for insulation in all 
parts of the cars. On the last lot of cars, the dead-air- 
space principle of insulation was also employed, but 
Naturzone board-form insulation was added in the sides, 
ends, roofs and floors and Haircraft blanket-form insula- 
tion in the floors. The principle advantage in using 
this additional insulation is that the large dead-air spaces 
are now broken up into smaller and more efficient dead- 
air spaces, which supplement the insulating value se- 
cured from the insulation material itself. 

The lightweight of the 1940 refrigerator car was 
54,100 1b., an average saving of 6,000 Ib. per car over 
conventional tongue-and-groove wood being credited to 
the plywood construction. On the first fifty 1947 cars, 
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the lightweight averaged 54,852 1b., this increased weight 
being due to addition of the insulation previously men- 
tioned, increasing the thickness of the plywood in the 
floor and outside sheathing, and increasing the weight 
of center sills, all of which changes were made to realize 
alonger life of the particular parts involved. 

In the 1940 cars, screws were extensively used to 
secure the plywood in place, advantages being claimed 
due to the increased holding power of the screws. Ex- 
perience of the Saint Louis Refrigerator Car Company 
indicates that screws do not serve the purpose as well 
as cement-coated barbed car nails and, in fact, the screws 
break off, causing the plywood to become loose. 


Details of the Construction 

The 1940 cars were equipped with 80,000-Ib. capacity, 
spring-plankless, National Type-B trucks, with 5-in. by 
9-in, journals, one-wear wrought-steel wheels, also with 
drop-forged journal wedges, Type-E double-coil truck 
springs with one Cardwell Type P-8-1 friction spring 
per frame, and Barber adjustable roller side bearings. 
Cars completed in 1947 are equipped with the A. S. F. 
A-3 Ride-Control truck, with 5-in. by 9-in. journals and 
one-wear wrought steel wheels, drop-forged journal 
wedges, 16 double-coil and 4 single-coil 5%4-in. by 
10% 6-in. springs with 334-in. travel. This truck does 
not require the use of any friction springs, the snubber 
unit being built in. The Barber adjustable roller side 
bearing is still used. 

Cars built in 1940 were equipped with Cardwell type 
L-25-SA draft gear with Universal cast steel vertical- 
type yokes 6-in. by 1%4-in. yoke keys, secured with 
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A. A. R. retainers, and Type-E 6%-in. by 8-in. rigid- 
shank, bottom-operating couplers with A. A. R. bottom- 
lift release rigging. The only change in the 1947 cars 
is that Cardwell M-25 draft gears are used instead of 
the Cardwell L-25-SA type. ° 

The 1940 cars were equipped with Westinghouse 
AB-10 freight-car brakes and Universal type XL hand 
brakes, with extra-heavy pipe and pipe fittings through- 
out. There is no change in brake equipment on the 
1947 cars with the exception that Universal No. 2109-A 
brake adjusters are added. 

The steel-frame construction is the same as described 


i’ 5 Ply Plywood Outside Roof 


Mulehide insulation paper just beneath the inside lining. 
A course of l-in. Naturzone is also applied in the center 
of the space between the inside and outside plywood 
insulation. In this manner, the 3-in. dead-air space in 
the cars built in 1940 is changed to two 1-in. dead-air 
spaces and a course of l-in. Naturzone. 

On the outer face of the outside course of %g-in. ply- 
wood insulation, a course of 15-lb. insulation paper is 
applied and just beneath the outside sheathing is a course 
of 90-lb. Mulehide insulation paper. The outside sheath- 
ing has been increased from 4 in. to %6 in. in thickness. 

The end construction has also been changed by ap- 


iG 5Ply Plywood Sub Roof 


I"Naturzone(Caulked all around 
with Milar's Car Cement) 


ee a = 


> I" Dead Air Space 


Detail of roof insulation 


in the earlier Railway Age article, with the following 
exceptions: The center sill has been increased from 
36.21 Ib. per ft. to 41.2 Ib. per ft. End braces have been 
changed from 5-in. by 14-in. plate to %4-in. pressed 
steel, being formed the same as other posts and braces. 
They are now secured to the steel end and steel transom 
post by 5-in. by %g-in. plates, these plates being riveted 
to the steel end, the end braces and the transom posts. 
These changes in the center sill and end braces were 
made to secure more strength in these parts of the cars, 
which is required on account of the heavy and bulky 
ladings carried. 

The only change in the body framing is the substitu- 
tion of 5-in. by 534-in. fir corner posts, which are now 
applied in sections, whereas in the cars built in 1940, 
S-in. by 514-in. oak corner posts were applied in one 
piece. This permits removing a section of the corner 
post to straighten the steel corner post, when cars are 
damaged, whereas it was formerly necessary to remove 
the entire post. 

Double fir belt rails 414-in. by 434-in. in the 1940 
car are supplemented by an additional fir belt rail of 
the same size which is applied between the lower belt 
rail and the side sill, at approximately the floor level. 
This facilitates more efficient attachment of the plywood 
inside lining and plywood outside sheathing at the floor 
level of the car. 

The floor construction is substantially the same in 
both cars with the exception of an added course of 90-lb. 
Mulehide insulation paper over the lower course of 
%e-in. plywood between the sills in the 1947 design, also 
a course of 14-in. quilted Haircraft insulation over the 
top course of %g-in. plywood insulation between the 
sills, and a course of l-in. Naturzone and 90-lb. Mule- 
hide insulation paper over the sub-floor. The Haircraft 
blanket-form insulation and Naturzone board-form in- 
sulation were furnished by Wilson & Company. 

The plywood drain floor is changed from %g@ in. to 
% in. and the spline joint is replaced by a butt joint, 
which a coat of Milar’s No Krode lap-and-joint sealer 
makes watertight. 

_ Side wall construction is the same as on the cars built 
in 1940, with the exception of an added course of 90-Ib. 
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z 3 Ply Plywood 


90 Lb, Mulehide Insulation Paper 


` 


plying 134-in. by 514-in. tongue-and-groove end lining 
in place of the 34-in. plywood end lining used in the cars 
built in 1940, this change being made in order to have 
at least this thickness of lumber in the end lining to 
withstand extreme lading pressure. Plywood 134 in. 


1-4% T.&G.Yellow Pine End Lining 
90 Lb. Mulehide Insulation Paper 
I"Noturzone 

53 Dead Air Space 

% 5 Ply Plywood Inside Insulation 


à 5 Ply Plywood Outside Insulation 


Detail of end insulation 
e 


thick could be used, but the added cost would hardly 
be justified. 

Just beneath the end lining is a course of 90-lb. 
Mulehide insulation paper. The spacing of two courses 
of 54 e-in. plywood insulation has also been changed and 
a course of l-in. Naturzone added between the end lin- 
ing and the first course of 54g-in. plywood insulation, 
this change being made for added insulation efficiency. 

In order to improve still further the insulating effi- 
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ciency of the cars, spaces in the U-section of the pressed- 
steel posts and braces have been filled in with 2-in. by 
2%-in. Naturzone insulation. 

Roof construction of the 1947 design cars is again sub- 


%' 1 Ply Plywood Inside Lining 

3 Dead Air Space 

3, Batten 

4-4'x4-3" Fir Belt Rail 

% 3 Ply Plywood Inside Insulation 
l" Dead Air Space 

I"Naturzone 

R3 Ply Plywood Outside Insulation 
No. |5 Certainteed Insulation Paper 
i" Dead Air Space 

90 Lb. Mulehide Insulation Paper 

5g 5 Ply Plywood Outside Siding-S2S #" 
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26 Gage Gavanized Iron Flashing 
\4"x6"Oak Floor Rack 

Floor Rack Nailer 
\"Naturzone 

i 5 Ply Plywood Sub Floor 
Dead Air Space 

a Quilted Haircraft 

%R 3 Ply Plywood 


———— a a 


Side wall and floor insulation 


stantially the same, except for an added course of 90-lb. 
Mulehide insulation paper next to the ceiling, different 
spacing of the %¢-in. plywood insulation between the 
carlines and an added course of l-in. Naturzone. 

In the 1940 cars, all roof lap joints are coated on the 


Galvanized 
Flashing 
under Lining 


Sg 5 Ply Plywood 


aces, 
I"Naturzone 
Felt 


Ee ey Se 
90 Lb. Mulehide 4" Galvanized 
Insulation Gutter 
Paper 


E 5 Ply Plywood 
Sub Floor 


underside with roof packing compound. In the new cars 
a coating of roof packing compound is applied over the 
entire roof between the sub-roof and outside roof, which 
acts as a binder and, in effect, gives a 7-in. plywood 
roof, but should it be desired to renew the utside ply- 
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Sloping Drain Floor 


wood roof on account of wear or any other reason, it 
will not be necessary to disturb the sub-roof. The ap- 
plication of this roof packing compound also eliminates 
weaving of the roof while cars are in motion, which 
Son considerable strain on the nails used to secure the 
roof. 

In the 1940 cars, galvanized-iron caps are set in 
grooves on the saddles. These caps have been elimi- 
nated and replaced with a No. 3 heavy roof paper caps 


General Dimensions of S. L. R. X. 40-Ton Plywood 
Refrigerator Cars Built in 1947 


Inside length, ft.-in. 
Inside width, ft.-in, . 
Inside height, ft.-in. .............. 
Extreme width, ft.-in. .. 
Height at extreme width, ft.-in. 


Height to top of running board, ft.-in. ..........00. cece eee reese 13-4 
Height top of roof grab SEO, RAR, ie sie 5 6 a olsins 85.60 ee aw Sadia ees aig 13-4 
Fisight $0 door opening, a | i/o :6: 6 oid sac bSacbna ee ccs ogee sivas 45 
DOGG | WARE, ISCAS ocx vias a hia am 60 A R bake deste Que ae 40 
EOOW: OIR E EET E NEEE A wip ince OS T T E T Siw etna 6-0 
Length over running board, ftin. .........ccccccccccccccccccces 42-8 
Length over corner post, ft.-in, ..........cceccccccccccevcccccves 41-0 
Eeugth aver wirileers,  ft040s is oc ocd ccc crocs cence sAohossedtenian 42-0 
Length over couplers, fA. E E E bce Seassnevaasie 45-0 


which extend over the sides and edges of the saddles. 
In this manner the saddles are completely protected from 
weather and moisture. As already mentioned, 2-in. hot 
galvanized recessed-head wood screws used to secure the 
outside roof have been eliminated and replaced by ce- 
ment-coated barbed car nails which hold much better 
than the screws. 

In order to protect the plywood roofs from the sun 
and eliminate all grain raise, the entire roof is covered 
with approximately % in. of Mortex No. 4 liquid asphalt, 
which is applied by spray after a coat of Milar’s No 


Detail of floor construction 


Oak Floor 
Stringers 


Krode primer sealer and a coat of mineral paint are 
applied to the outside face and all edges of the outside 
plywood roof. Over this Mortex, a coat of tile-red slate 
granules is sprayed which gives an attractive appearing 
roof adequately protected against any grain raise. 
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EDITORIALS 


A Look At 
The Record 


The latest annual report of the I.C.C. Bureau of Loco- 
motive Inspection for the fiscal year ending June 30, 
1947, showed that, while the number of steam locomo- 
tives for which reports were filed was only about five 
-times as many as all other locomotive types combined, 
they developed about 30 times as many defects, and 
over 37 times as many had to be ordered out of service. 
The report covered over 39,000 steam locomotives and 
nearly 8,000 locomotives other than steam. More than 
94,000 inspections were made on steam locomotives 
and in excess of 13,000 on locomotives other than 
steam. The locomotives inspected that were found de- 
fective amounted to 11 per cent for steam power and 
4.8 per cent for locomotives other than steam. Of the 
number found defective, 7.5 per cent of the steam 
locomotives had defects serious enough to warrant their 
being ordered out of service, while only 1.25 per cent 
of the locomotives other than steam warranted with- 
drawal from service. 

What is inherent about the steam locomotive to cause 
its record on paper to look so poor alongside competing 
forms of motive power? Is it because the average age 
of steam power is substantially greater than that of 
other locomotives? Is it because a large amount of 
this old steam power is used in secondary service, espe- 
cially on roads which are heavily Dieselized, thereby 
causing some roads to feel that inferior maintenance 
standards are justified? The effect of either or both 
wt these factors on the total situation appears to be 
minor. Does the basic design of the steam locomotive 
lend itself to the occurrence of more defects, or to 
defects that are more serious, or to defects that are 
both more numerous and more serious, than the design 
of other forms of motive power? Other figures found 
in the Bureau’s report tend to refute this. The number 
of accidents caused by the failure of steam locomotive 
parts and appurtenances was nine times that of loco- 
motives other than steam with eight times as many 
people killed. These figures, unlike the ratios of 30 
and 37 between the two categories of locomotives found 
defective and those ordered out of service, are more 
nearly in line with the ratio of locomotive units for 
which reports were filed. 

A likely reason for the larger ratio of steam locomo- 
tives either found defective or ordered out of service 
to the total inventory in service is the relative neglect 
which the steam locomotive receives as compared to its 
competitors, principally the Diesel-electric locomotive. 
Many railroad men feel that if steam power were given 
even a fraction of the care that Diesel power receives 
it would give a much better account of itself as regards 
maintenance cost, availability and utilization. While 
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the figures from this latest Bureau report may riot prove 
this contention, they do show that steam locomotive 
maintenance is not given the attention that the mainte- 
nance of competitive motive power receives. The figures 
show further that the ratio of accidents to the total 
inventory is not substantially different between steam 
and other forms of motive power, despite the lesser 
attention given to steam power as shwn by the ratio 
of defects, thus suggesting that steam locomotives are 
not naturally addicted to defects. Together, the two 
sets of figures form a good basis for furthering the 
argument of those who believe that giving good care to 
steam locomotives will result in lower operating and 
maintenance costs as well as increased availability and 
utilization, 


Grinding Diesel 
Crankshafts 


At least one crankshaft is required in each Diesel loco- 
motive unit operated by the railroads and to a first cost 
of upwards of $5,000 per crankshaft for the largest 
size must be added a maintenance cost of $4 to $500 
for each regrinding within wear limits and probably 
twice that much if the shaft bearings are metallized 
or built up by other means and reground to standard 
size must be added a maintenance cost of $4 to $500 
expense and delay of shipment to and from the manu- 
facturer’s or other plant where regrinding is done. 
It frequently takes several weeks for crankshafts to 
be reconditioned and returned and consequently pro- 
tection stock must be carried in the stores department 
at some overhead expense, or valuable Diesel locomo- 
tives will be held in shop and out of revenue service. 

This statement is by no means an indictment of the 
crankshafts on modern Diesel locomotives which, by 
and large, are rendering really remarkable service with 
demonstrated performances of well over one million 
miles between grindings in road service and six to 
eight years in switchers. True, numerous crankshafts 
in all makes and types of Diesel locomotives are break- 
ing, but usually due to traceable service conditions 
rather than defects in material or design, and the total 
number is but a small percentage of those in use. For 
example, one of the largest users of Diesel locomotives 
had only three broken crankshafts in 1947 out of a 
total of 336 in service, or 0.9 per cent. 

Broken crankshafts are of course scrapped and re- 
placed, but those which become worn or scored in serv- 
ice have to be reground and, in spite of the long service 
life, railroads with an ever-increasing inventory of 
Diesel motive power will eventually be faced with the 
establishment of some definite policy regarding the 
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maintenance of crankshafts which comprise, in effect, 
the foundation on which every good-performing Diesel 
engine is built. 

The way in which one prominent midwestern rail- 
road has answered this question for itself by installing 
a modern Diesel crankshaft grinding machine is de- 
scribed in an article elsewhere in this issue. The ma- 
chine cost $87,000 installed and, before making an 
investment of this magnitude, a comprehensive study 
was undertaken to determine its justification. Figures 
of total ownership of Diesel crankshafts and miles be- 
tween grinding were used to find out how many 
crankshafts would need grinding each year. The re- 
duction in number of shafts needed for protection serv- 
ice was taken into consideration; also the saving in 
cost of shipment to outside points for grinding and, 
even more important, the saving in shop days required 
for valuable Diesel power. 

In figuring the cost of refinishing Diesel crankshaft 
bearings in a railroad shop, the estimated shop cost was 
set up to include not only direct labor and regular 
shop expense but fixed charges on the investment, the 
latter including 4 per cent for interest, 314 per cent for 
depreciation, 1 per cent for insurance and taxes and 
.67 per cent for machine repairs, or a total of 9 per 
cent per annum. Taking into account all items of 
relative cost, the machine showed a saving of about 13 
per cent on the investment during the first year of 
operation, with every indication that this return will be 
higher each year for several years as the volume of 
work increases. 


Sealed Compressors and 
A. C. Power 


At various times in the past few years, railroad 
operators have expressed the wish that they might 
have an eight-ton, hermetically sealed refrigerant 
compressor for use on air-conditioned cars. Manu- 
facturers have objected to developing such a device on 
the ground that it could not be operated satisfactorily 
as an air-cooled device on a railroad passenger car. 
Head pressures, they state, would run too high, and 
temperatures would reach a point at which freon, in 
the presence of iron acting as a catalyst, would react 
with lubricating oil to form a compound which would 
destroy motor insulation. 

Sealed air conditioning equipment designed to over- 
come this difficulty has been tried out on the C. M. 
St. P. & P. After extensive tests, it was removed 
from the car and since that time it has been redesigned 
and is ready for re-application. The improved system 
is described in this issue in an article entitled “A. C. 
Air Conditioning.” As the title indicates, the com- 
pressor is for use only with alternating current power. 

Designers of car electrical apparatus have been 
reluctant to use inverters larger than 5 kw. for chang- 
ing d.c. power to a.c. power because of the con- 
siderable power losses involved. If this opinion 
continues, it would seem to preclude the use of sealed 
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compressors on cars having d.c. power sources. But 
in the system described in this issue, the power source 
is an a.c. generator driven by a Diesel engine, and 
there are no conversion losses. Furthermore there 
are two compressors of relatively small size and, 
under high ambient temperatures and high cooling 
loads, some water is borrowed from the car water 
supply to sustain capacity and keep head pressures and 
temperatures within bounds. Water cooling such as 
this is not untried since the sub-cooler used with 
propane-engine-driven compressors has long been a 
regular part of this equipment. 

The fact that the sealed compressor must be driven 
by an a. c. motor indicates it must have power supplied 
from a power car or from an engine-driven generator 
on the car. There seems to be little probability that 
power cars can find wide application because of the 
difficult standardization problems involved. This means 
that power must come from an engine on the car and 
this is almost an untried field insofar as engines 
driving 25-kw. generators are concerned. But five 
manufacturers are now offering such power plants 
for railroad application and this makes it appear that 
such equipment will soon be in regular railroad service. 


Freight-Car 
Weight Reduction 


When the possibilities for the reduction of freight- 
car weights were being studied by the railroads and 
exploited intensively by the builders about ten years 
ago, it was found that hopper cars could be designed 
and built with weights which permitted a ratio of pay 
load to gross load of upwards of 82 per cent. Under 
present standard practice, however, the minimum brak- 
ing ratio for gross loads at the rail is not to be less 
than 18 per cent, preferably 20 per cent, of the gross 
load, and the maximum braking ratio of the empty 
car, as set forth in Interchange Rule 3, is not to ex- 
ceed 75 per cent of the tare weight. For cars equipped 
with a single-capacity brake, these provisions limit 
tare-weight reductions to a point at which the ratio of 
pay load to gross load does not exceed 76 per cent. 
This makes a difference in the light weight of a 50-ton 
car of about 11,000 lb. 

It has been evident for some time that the need for 
the additional expenditure required to equip cars with 
dual-capacity or variable-load brakes has tended to 
place a limit on weight reduction at a pay-load-gross- 
load ratio of approximately 75 per cent. To what ex- 
tent has this limit actually been reached in practice? 

Some answer to this question may be obtained by 
an examination of weights of the freight cars ordered 
during 1947 for which nominal weights are available. 
In the case of 50-ton hopper carts the weights of nearly 
two-thirds of those ordered are less than the minimum 
at which the single-capacity brake will meet both max- 
imum and minimum braking ratios, and the heaviest 
cars are a fraction of a ton over that minimum. The 
weights of nearly half the 70-ton hoppers are below 
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the single-capacity brake minimum and this minimum 
is exceeded by not more than two and one-half tons. 
A few more than 10 per cent of the 50-ton gondolas 
weigh less than the single-capacity brake minimum; 
half exceed the minimum by less that 1,500 1b., and the 
heaviest exceed the minimum by less than two tons. 

The number of 70-ton gondolas for which nominal 
weights are available is small, but several orders ex- 
ceeded the single-capacity brake minimum by more 
than four tons. In one case the excess is over nine 
tons. About one-sixth of the 50-ton, 50-ft. 6-in. box 
cars ordered have nominal weights less than the single- 
capacity brake limit, and most of them exceed the 
nominal weight by a ton or more. The maximum 
excess is nearly two and one-half tons. 

Obviously, this is a very rough check. However, it 
indicates that, in the case of hopper cars, the single- 
capacity brake minimum has not been too serious a 
barrier to weight reduction and that where the weight 
has not been reduced below the minimum, it has ap- 
proached it in many cases. The same statement applies 
almost as well to 50-ton gondolas, but not to the 70-ton 
gondolas. The field for the reduction of box-car weight 
is considerably greater than in the case of open-top 
cars before the single-capacity brake minimum be- 
comes a barrier to further weight decrease. 


Cost of Ohsolete 
Shop Facilities Reduces Profits 


From the standpoint of layout and construction as a 
complete plant the newest railroad shop devoted almost 
exclusively to the repair of steam locomotives is 16 
years old. In making this statement, we deliberately 
did not say the most modern railroad shop for the rea- 
son that in the past 16 years some roads having a long- 
range planning program for the modernization of shop 
facilities have continually replaced many of the units of 
machine tools and shop equipment and made changes 
in the arrangement of shop departments which, from 
a standpoint of production, have served to modernize 
shops that were built many years ago. 

In drawing attention to the fact that the newest 
steam locomotive repair shop is now 16 years old it is 
of especial significance to point out that in 1947 the 
road operating that shop made extensiv eappropriations 
and purchases for the modernization of shop facilities. 
Most of our steam locomotive repair shops are many 
years older than 16 years and when it is considered 
that the management of a railroad having a repair shop 
that is only 16 years old considers it important to make 
extensive expenditures for the replacement of machine 
tool and shop equipment units it gives us cause to 
wonder why the managements of many other roads 
having shops many years older than that have been so 
reluctant to consider the opportunities for economies 
by way of shop modernization. 

The entrance of the Diesel-electric locomotive into 
the motive power picture during the last few years has 
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concentrated the attention of railroad management on 
that type of power, the problems of its maintenance and 
the necessity of providing facilities to carry out main- 
tenance work that is peculiar to Diesel-electric locomo- 
tives. The job that the Diesel has done for the rail- 
roads is oen that has caused the operating departments 
to look upon this type of power as the answer to its 
future requirements and it is natural that railroad 
management should pause to consider the future course 
of motive power policies before embarking upon ex- 
penditures for maintenance facilities that mihgt ulti- 
mately prove to have been made in the wrong direction. 
This attitude may account, in part, for the fact that 
not too much attention has been given recently to shop 
modernization programs for steam locomotive repair 
shops. 

The fact that 88 per cent of all the locomotives in the 
United States are steam locomotives may have some- 
thing to do with a recent change in thinking on the 
part of many railroads. It makes no difference as far 
as motive power maintenance policies are concerned 
whether 12 per cent of the motive power units on an 
individual road are Diesel or whether the percentage 
may be two or three times that figure. The fact re- 
mains that at the present time the greater proportion 
of the motive power on almost any important railroad 
is steam power and in spite of anything that can be 
done the proportion of steam power will remain the 
greatest for several years to come. This being the case, 
the major part of the motive power maintenance job 
on any railroad for several years to come will be to 
maintain steam power efficiently and economically. 

Each year the average age of machine tool and shop 
equipment units in steam locomotive repair shops in- 
creases. From the standopint of the ultimate measure 
of machine tool life—machine hours—every machine in 
a locomotive shop that was in that shop before the war 
is many years older than it would have been had not 
the pressure of shop operation during the war years 
existed. If, as such was the case, as much as 70 per 
cent of the machine tool units in a railroad shop were 
over 20 years of age before the war, it is obvious that 
the percentage has increased in average age, and in ob- 
solescence, as each year has gone by. 

With the great increases in the cost of materials and 
labor the necessity for economy in shop operation are 
greater than ever before and, fortunately the develop- 
ments in machine tools, tooling equipment and equip- 
ment for reducing the handling time of locomotive 
parts while they are being processed in the shop offer 
greater opportunities for economies than ever before. 
It may therefore be worth while, again, to call the 
attention of management to the fact that if it allows 
obsolescence in the facilities with which 88 per cent 
of the locomotives of the country are maintained it is 
conceivable that the incrasing cost of steam power 
maintenance may easily dissipate a substantial part of 
the savings that are being credited to the use of 
Diesel power. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Portable Gear- 
Tooth Grinder 


The portable grinder illustrated, which is used primarily 
for removing shoulders on worn traction-motor ring 
gears at the West Burlington Diesel shop of the Chicago, 
Burlington & Quincy was designed and built by local 
shop forces. It traverses an electrically driven, formed 
abrasive wheel back and forth by hydraulic power over 
one gear tooth at a time until the shoulders developed by 


service wear are removed. 

A witness mark is left on each of the gear teeth, thus 
assuring that no more metal than absolutely necessary 
has been removed. The ring gear will then mesh 
smoothly with a new pinion, the only difference being 
slightly more back lash than when both the gear and 
pinion are new. The time required for grinding a worn 
ring gear by this method varies with the gear size and 
amount of wear, but, for a~52-tooth gear, averages 
about eight hours. The ring gear does not have to be 
removed from the axle for this operation, a further im- 
portant advantage. 

One illustration shows the grinder applied over the 
ring gear on a pair of mounted power-truck wheels 
which rest on rollers for easy rotation, as required. The 
5-in. abrasive wheel is driven by V-belt connection from 
an elecrtic motor on top of the machine and traversed by 
hydraulic pressiire in a small cylinder built into the base. 
Hydraulic pressure is supplied by two rubber hose con- 
nections from a compact electric-driven pump and oil- 
storage unit which is shown resting on the floor of the 
shop. 

The grinder unit is accurately positioned on the ring 
gear and securely held in place by three hand set-screws, 
as indicated, and close inspection will show an out-board 
support in the form of a steel finger with adjusting screw 
which projects downward from the base of the machine 
and bears on the axle about 16 in. out from the ring 
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gear. This feature permits adjusting the abrasive-wheel 
cross travel parallel with the axle center line. The small 
handwheel shown near the electric driving motor takes 
care of any slight necessary vertical adjustment of the 
abrasive wheel which is mounted together with the driv- 
ing motor on an A-frame pivoted at the left end and 
capable of being raised or lowered by turning the hand- 
wheel. 

How the grinding machine is positioned with respect 
to individual gear teeth is also shown in the same illus- 


Portable electro- hydraulic 
gear-tooth grinder developed 
on the C. B. & Q. 


tration. The housing which partially covers the gear 
teeth carries a small ball-end lever at the lower end 
which can be used to jack the grinder around the gear, 
one tooth at a time, as soon as the hand set-screws are 
released. In other words, after one tooth is ground, 


Operating side of the grinder showing hand-wheel and other controls 
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the set screws are released, the grinder moved circum- 
ferencially the required amount and the screws retight- 
ened ready for grinding the net tooth. 

A second illustration shows the other side of the ma- 
chine. The grinding wheel and driving motor are sup- 
ported on a carriage which has limited cross travel by 
means of the small upper handwheel and longitudinal 
travel parallel with the axle by the lower handwheel. 
The latter permits moving the grinding wheel back 
and forth over the gear tooth by hand to check pre- 
determined travel limits before turning on the hydraulic 
power drive. The balance of the equipment includes 
suitable operating valves in the hydraulic pressure 


Grinding-wheel-forming tool used to maintatin standard gear-tooth 
contour 


system to give the oil-cylinder piston the desired re- 
ciprocating motion, and a number of clamping levers 
to keep all adjustments of abrasive-wheel position fixed 
while grinding is in progress. 

The third illustration shows a comparatively new 
means of keeping the abrasive-wheel contour standard as 
required for accurate shaping of the gear teeth. This is 
accomplished by use of a hand-operated grinding wheel 
crusher, or former, which is mounted on the ring-gear 
guard as shown. 

The device consists of two circular steel plates, about 
6 in. in diameter, suitably spaced and mounted on roller 
bearings in a compact housing with 3-to-1 spur-gear 
drive from the handcrank. The inside faces of the steel 
plates are machined to the gear-tooth contour and have 
radial serrations, or grooves, cut as indicated to break 
down, crush, and remove excess abrasive particles from 
the grinding wheel. This is what happens when the steel 
plates are revolved under operation of the hand crank 
and the grinding wheel (with electric power turned off) 
is pushed slowly in between the two plates by turning 
the longitudinal-travel handwheel. 

While the grinding wheel is not revolved by the elec- 
tric motor during this operation, it begins to turn and 
quickly picks up to the same speed as the steel plates and, 
in contact with them, soon assumes their exact shape, 
excess abrasive particles being quickly removed as ex- 
plained. 

The circular steel plates, although made of ordinary 
carbon steel without special heat treatment, retain their 
shape and give effective service for a considerable period 
of time. As compared with a diamond-point tool dresser 
for shaping abrasive wheels, the device does the work 
quicker and, in general, more conveniently without re- 
moving the wheel from its own spindle. 
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Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


D-24 Controt VALvE (CONTINUED) 


631—Q.—Explain this operation? A—One face of 
the diaphragm is exposed to brake pipe air pressure 
through a choke, the other face to service slide valve 
chamber air pressure (auxiliary reservoir). With these 
pressures substantially equal the diaphragm remains bal- 
anced, but if brake pipe pressure exceeds auxiliary reser- 
voir pressure by more than two pounds the diaphragm 
is deflected, moving follower an unseating valve 150, 
which reduces auxiliary reservoir pressure to positively 
release the brake. 

632—Q.—What is the duty of the release interlock 
valve portion? A.—It controls the graduated release and 
quick recharge features. 

633—Q.—What does it consist of? A.—A piston 
pinned to a slide valve by a pin and lock, and held to 
its seat by a spring through a strut. The slide valve 
has two positions on its seat between interlock dia- 
phragm and a spring. 

634—Q.—How does the release piston function? A.— 
The release piston moves its attached release slide valve 
in conjunction with spring 120 to control the following 
—(a) charging of the emergency reservoir in release, 
(b) charging of the auxiliary reservoir in graduated re- 
lease and (c) opens and closes the displacement reser- 
voir exhaust in accordance with the position of the 
service piston. 

635—Q.—What does the strainer 85 protect? A— 
The service slide valve and the release interlock valve 
slide valve from the entrance of dirt. 

636—Q .-—W hat parts does the emergency portion con- 
tain? A —-(a)—emergency piston, (b)—emergency 
slide valve, (c)—emergency graduating valve, (d)— 
piston and vent valve, (e)—emergency piston return 
spring and cage, (f{)—emergency piston spring and guide, 
(g)—high pressure valve, (h)—spill-over check valve 
and ball check, (i)—accelerated release check valve and 
ball check, (j)—diaphragm spring and slide valve strut, 
(k)—the safety valve, (1)—charging choke plug 22, 
(m)—the choke in vent piston and choke 63 in the 
vent valve cylinder cover and (n)—wasp excluder in 
the emergency exhaust. 

637—Q.—How does the emergency piston function? 
A.—The emergency piston with its packing ring moves 
the graduating valve when a service rate of reduction is 
made and moves the slide valve when an emergency 
rate of reduction is created. It also controls charging of 
the quick action chamber in the pipe bracket. 

638—O —What are the functions of the emergency 
slide and graduating valves? A.—They move with the 
piston to establish the required port connections in the 
various positions. 

639—Q.—How do the piston 40 and vent valve 41 
function? A.—The vent brake pipe air to atmosphere 
during an emergency application. 

640—O.—Explain the purpose of emergency piston 
return spring and cage. A.—During release cycles they 
return the emergency piston from accelerated release to 
normal release position when quick action chamber pres- 
sure recharges to approximately brake pipe pressure. 

641—O.—How do the emergency piston spring and 
spring guide function? A.—They act to stabilize the 
emergency portion against undesired emergency. 


(137) 8° 


C. P. R. Grit-Blast 
Cleaning Plant 


LLasr year the Canadian Pacific placed in operation an 
up-to-date grit-blast cleaning plant at its Angus Shops, 
Montreal, Que., Canada. Replacing three sand-blast 
cleaning sheds that were located at the locomotive, pas- 
senger and freight-car departments the new facility is 
used to clean and remove paint from passenger cars, 
freight cars and locomotive equipment, including miscel- 
laneous units of work equipment and a variety of car, 
locomotive and structural parts that are brought to the 
plant in groups or as individual units. 

Parts of the locomotives are washed with hot water 
and cleaning compounds at the plant for removal of ac- 
cumulated grease and oils. For protection to motion 
work, running gear and journal bearings, angular steel 
grit cleaning of these parts is omitted, as abrasive ac- 
tion would impair running condition if any grit particles 
were not properly removed. 

In addition to concentrating the blasting operations for 
the entire shop at one point, the new plant has other 
advantages. An important one is the reduction in the 


health hazard. The previous sand-blasting plants were 
sheds with open sides and although the operators wore 
protective clothing and masks, the sand was carried by 
the wind to unprotected workmen around the shops, 
creating a health hazard. 


All blasting is now done in 


Left: The Canadian Pacific's blast cleaning plant at its Angus shops— 

The tall center section at the right houses the blast chamber and dust- 

control equipment—Below: The 126-ft. drying room where snow and 
moisture is removed from equipment to be blast cleaned 


h 


an enclosed blasting chamber in which the operators 
wear protective clothing and dust-proof masks to which 
fresh air is delivered from the outside atmosphere in 
summer months and warm air is supplied from the inside 
of the main building during winter months by a hygienic 
air-supply unit. Eighteen outlets in the interior of the 
blast chamber are suitably arranged for operators’ con- 
venience. 

All grit-blast hoses are equipped with push-button 
electric controls located about two feet from the nozzle 


Left: Washing a locomotive in the general cleaning section—Above: 
Many miscellaneous small parts, such as these car steps and stoker 
ball connection, are shot ! !s-~4 


Left: The operator on the catwalk at the right is starting to shot blast a tender—Right: This tender tank has been blast cleaned and is 


awaiting a priming coat in the room adjacent to the blast chamber— Cleaned 


parts are spray painted before movement into the outside 


atmosphere to avoid corrosion 


outlet where the operator by continuous thumb pressure 
controls the flow of grit to the work. A release of 
pressure on the control automatically shut off the nozzle, 
thus protecting the operator in case of any mishap. 

The new plant made possible a reduction in man hours 
through the consolidation of the blasting operations that 
reduced the working force and the speeding up of the 
cleaning operations. The exterior of a box car can be 
cleaned in two hours when four men are used, including 
all preparatory work such as covering the trucks with 
canvas to keep the grit out of the journal boxes and to 
insure that the grit is not retained on horizontal surfaces. 
All equipment and material after blasting is blown off 
with compressed air while the car is still in the blast 
room and before the equipment is moved to the paint- 
spraying section. A feature contributing to an improved 
operation is the installation of a chamber in which all 
parts can be thoroughly dried before they are blasted. 
This operation is particularly important at the Angus 
Shops in the winter because of snow and ice that fre- 
quently clings to any piece of equipment unprotected 
from the weather in that northern climate. 

A flexibility in the kind of surface finish produced by 
the shot blast is afforded in the available types of angular 
steel grit that can be used. The Canadian Pacific uses a 
mixture of S.A.E. G-25 and 50 grades for all of its 
operations. Another advantage over sand blasting is 
that most of the angular grit is reclaimed with the excep- 
tion of a small amount lost by disintegration which 
amounts to approximately two pounds per hour when 
using 14-in. diameter nozzle at a pressure of 80 Ib. per 
sq. in. Using this pressure and nozzle, the delivery is 
28 cu. ft. of grit per hour per nozzle in continuous 
operation. 


Plant Layout 


The plant is housed in a new structure divided into 
threé main sections. One side of the building, 60 ft. by 
254 ft., is employed as a scrap reclamation shop. The 
center section, 45 ft. by 254 ft., is where passenger cars 
and locomotives are given general cleaning and equip- 
ment not requiring blast cleaning is removed. The other 
side of the building has a length of 416 ft. divided into 
three main rooms. The first is a 20-ft. by 126-ft. drying 
room, the second is a 28-ft. by 126-ft. priming room 
where the cleaned steel is spray painted to prevent cor- 
tosion. A standard-gauge track is laid in the washing 
section and another runs through the center of the 
drying, blasting and priming rooms. Equipment to be 
blasted is placed in the drying room, if necessary, where 
a fast drying temperature is maintained by overhead unit 


The steel enclosed blast chamber illuminated by (48—200-watt lights 
enclosed in special Pyrex fixtures 


heaters. After drying, the car tender or part is hauled 
into the shot-blast chamber by a cable and car puller. 


Blast Chamber and Equipment 


The blast-cleaning and dust-control equipment are 
products of the Pangborn Corporation, Hagerstown, Md. 
The blast chamber is an enclosed steel room, 20 ft. 
by 20 ft. by 127 ft. Both ends of the chamber are 
equipped with 14-ft. 3-in. by 16-ft. 6-in. doors which 
seal the room during the shot blasting operation and 
are large enough to allow rolling stock to enter. Two 
catwalks, along each side, one 7% ft. and one 15 ft. 
above the floor, allow the operators to reach any part 
of acar. The floor is made of 5-16-in. perforated plate, 
the holes permitting the used shot to drop into a hopper 
extending the entire length of the room underneath the 
floor. 

The used shot slides from the hopper onto two 14-in. 
conveyor belts which travel from each end to the center 


of the chamber. Each conveyor belt will handle 24 cu. 
in. of grit per foot of belt. At the center, these two 
conveyor dump the shot into a transverse conveyor that 
carries it to a bucket type elevator lifting the shot to an 
abrasive separator where dust and fine particles are re- 
moved. From the separator the shot is returned to the 
pressure blasting machine for reuse. 

During the shot blasting the dust-laden air from the 
operation is drawn by a fan through a collector located 
over one end of the chamber, which has 1,140 screens 
with 16,640 sq. ft. of cloth area. The dust is separated 
from the air and then dropped into hoppers under the 
screens and is carried by a screw conveyor to an ex- 
hauster which directly unloads to refuse bin or car ad- 
jacent to building. The dust collector fan is driven by a 
60-hp. motor and is rated at 47,300 cu. ft. per min. 

Four blast-hose outlets, two on each side of the 
chamber, are equipped with 1%4-in. I. D. hose having 
¥-in nozzles. Each nozzle in the blasting operation is 
rated at approximately 10 sq. ft. per minute, of cleaning 
area. i 

A special feature installed in the blast room is a vent 
pipe with a circular hood which can be readily attached 
to smoke-box fronts of boilers requiring internal clean- 
ing. This unit is controlled by push buttons operating 
a 3-hp. hoisting motor which allows the vent to be ele- 
vated above the clearance height of equipment passing 
through the blast room for regular cleaning. 

After cleaning, the equipment is run into the priming 
room where a primer coat is spray painted before the 
cleaned surfaces can be corroded by the atmosphere. 


Questions and Answers 
On Locomotive Practice 
By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identit 
will not be disclosed without permission to do so) 


Lubricating Main Pins 


Q.—We are changing some of our Mikado type locomotives 
by applying hard grease lubrication to the main crank pins. It 
has been suggested that we drive in steel plugs at each end of 
the hollow bore and secure them with a bead of weld, tapping 
the outside plug for the Alemite fitting. Would there be any 
objection to this procedure?—K.L.F. 


A.—The general practice in converting hollow-bored 
main crank pins for hard grease lubrication is to tap 
the hollow bore and apply a threaded plug at each end, 
applying a bead of weld around the circumference of 
the plug. 

A threaded plug is more desirable because the plug 
is not dependent upon the weld to hold it in place. An 
overheated pin would cause the driven plug to loosen. 
Also, considerable pressure can be built up on the plugs 
when applying grease to a pin having the grease holes 
plugged. A threaded plug is less liable to be lost before 
detection than a plug that is not threaded. When apply- 
ing an Alemite grease plug to the end of a main crank 
pin it is the general practice to counterbore the end of 
the pin before applying the plug. The counterbore is 
made deep enough so that the end of the Alemite ‘will 
be flush with the outside of the pin, thus protecting it 
from, being knocked off. 
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Welded Tender Tanks 


Q.—In changing from riveted to welded tank construction, 
where the side sheets are connected to the top and bottom plates 
with a 2%4-in. by 2%-in. by %-in. angle, would a %-in. fillet 
weld along the outside edge of the plates provide sufficient 
strength. for this connection?—E.J.F. 


A.—The strength of welded connections used in place 
of present riveted construction should be at least equal 


Intermittent Welds 


Intermittent 
Welds 


Welded corner connection for a tender tank 


to the strength of the original riveted construction. If 
the plates were originally secured with 54-in. rivets with 
2%-in. pitcu, the strength of the welds securing the 
plates to the angle iron for each 2%-in. should be 
equivalent to the strength of one 54-in. rivet. A typical 
welded corner connection for a tender tank is illustrated. 
The intermittent weld on the inside edge of the angle 
provides support for the seal weld on the outside edge 
and should be used even though the outside weld is 
sufficiently strong. 


Aluminum Running Boards 


Q.—When substituting aluminum for steel running boards is 
it necessary to make any provision for expansion and contrac- 
tion?—K.L.F. 

A.—The general practice in applying aluminum run- 
ning boards is to allow a %-in. opening between the 
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Detail of Slot for Shoulder Bolts 


Shoulder bolt and slot for aluminum running 
boards 


ends of the plates when the locomotive is cold. Slotted 
running boards and button-head shoulder bolts, as shown 
in the illustration, are used to hold the boards to the 
brackets. The slotted holes allow for the expansion of 
the boiler without affecting the alignment of the running 
boards. The large button head provides an ample hold- 
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ing surface and reduces the wear of the head in the 
aluminum plate. The depth of the shoulder on the bolt 
is made 4g in. greater than the thickness of the run- 
board, thus allowing for a free movement of the run- 
board. When applying aluminum running boards with 
steel bolts to steel or iron brackets the aluminum plate 
and the holes in the plate should be painted where they 
come in contact with the brackets and bolts. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Repairing Pitted Courses 


Q.—The shell courses of our Pacifics are pitted to such an 
extent that they need repairs. Should the pitted sections be 
removed and part of a new shell course applied or should patches 
be applied? If patches are used should they be on the inside 
or outside?—R.E.V. 


A.—Most pitted conditions are repaired by applying 
patches on the outside of the shell, this repair being 
more economical than the application of new bottom 
sections. However, the extent of the pitted area gen- 
erally governs which type of repair should be made. 
Inside liners are sometimes used where a pitted con- 
dition exists along the bottom of the back shell course 
and the outside throat sheet. This eliminates the neces- 
sity of opening up the circumferential seam between the 
shell course and outside throat sheet to apply an out- 
side patch. With this arrangement the throat-sheet 
braces are riveted to the liner and shell and set to suit 
the additional thickness of liner. 


Effect of Arch 
On Cinder Cutting 


Q.—What effect does the location and the height of the arch 
have on cinder cutting ?—H.F. 


A.—Cinder cutting of sheets and flues is caused by the 
action of high-velocity gases containing ash and small 
particles of unburned fuel, the unburned fuel causing 
practically all of the cutting. The cutting of the crown 
sheet, syphons, and staybolt heads can be reduced by 
shortening the arch, and thus providing a larger area 
over the arch through which the gases can escape. How- 
ever, this shortening of the arch causes an increase in 
the amount of fuel used. Deflecting brick can be used 
in the top row of the arch which will tend to throw 
the gases against the door sheet, giving them longer 
travel and burning the fuel more completely. When 
these gases pass over or near the door sheet they give 
up a portion of their heat, thus reducing the volume of 
the gases passing between the arch and crown sheet 
as well as more completely burning the fuel. A well- 
designed firebox provides not less than 16 to 18 in. 
between the grates and the arch. The gas opening be- 
tween the back end of the arch and the firebox door 
sheet should not be less than the total gas area through 
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the flues and tubes. The opening above the arch should 
be 115 per cent of the flue and tube gas area. 


Comparative Distortion of 
Single- and Double-Vee Welds 


Q.—When butt welding plates together, which type of weld 
gives the least amount of distortion in the plate, the single-vee or 
the double-vee weld ?—M.K.R. 


A.—The double-vee gives the least amount of distor- 
tion in the plate; with a plate of the same thickness the 
width of the groove will be less for a double-vee weld, 
keeping the distortion in the sheet to a minimum. When 
welding the joint from opposite sides of the plate, as with 
the double-vee weld, the weld on the one side of the plate 
tends to reduce the distortion caused by the weld on 
the opposite side. 

Fig. 1 A shows a single-vee butt weld before welding. 
The plates are as shown and are first fastened for weld- 
ing by means of tack welds. The welder then starts his 
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Fig. 1—Contraction in a single-vee butt weld 


first bead at the narrow part of the vee as shown at 
a-b, Fig. 1B. With successive beads the welder builds 
up the joint to c-d. The lower part of the weld at a-b 
has a small amount of contraction since the amount of 
weld metal at that spot is small, being in the narrowest 
part of the groove. As the weld grows higher, the groove 
gets wider, and the longitudinal contraction of the plates 
across the weld is therefore greater. Owing to the great- 
er contraction of the top of the weld, the top surface of 
the plates will be shorter than the bottom surface. This 
will cause the plates to be dished locally as shown in Fig. 
1C. The backing bead, which is put on underneath after 
the heavy part of the weld is finished, is not large enough 
to reduce the distortion of the joint appreciably. 

In the double-vee butt joint the distortion is less than 
in the single-vee joint. Here half of the weld is inside 


Less contraction 
thanat c-d 


Fig. 2—Distortion in a double-vee butt weld 


and half is outside. Before welding, the plates are as 
shown in Fig. 24. The one side, “abcd”, of the joint is 
welded and the distortion is as shown in Fig. 2 B. When 
the other side, abef, is welded the contraction at ef will 
tend to straighten the joint; but because the other side 
is restrained by the first weld, the plates will not quite 
come back to their original position. The joint will re- 
main slightly distorted as shown in Fig. 2C. 
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With the 
Car Foremen and Inspectors 


Pipe and 
Clamp Bender 


Effective use of a 16-in. passenger-car air-brake cylinder 
is made at the passenger-car shop of the Chicago, Rock 
Island & Pacific at 47th street, Chicago. All commonly 
used sizes of pipe as well as clamps and other miscel- 
laneous articles to be bent are easily and quickly shaped 
to size on this device fabricated by shop forces. 

The work piece is supported on blocks or rollers which 
fit into notches on the base. Five of these notches are in 
each end of the two members that form the work sup- 
port and support the piece to be bent at the desired 
points for the particular bend that is to be put in the 
work. Bending operations are performed by attaching a 
siutable die to the piston rod and opening the air-admis- 
sion valve to the cylinder. After the air pressure has 
foced the piston down far enough to form the work 
piece to the shape desired, the inlet is closed and the 
exhaust valve opened. This exhausts the air from the 
cylinder, permitting the piston to be returned to its 


Pipe and Clamp Bender made from a 
cylinder 


16-in. passenger-car air-brake 
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original position by means of the spring mounted under- 
neath the piston. Close control of the bending operation 
is obtained by either throttling the inlet valve or crack- 
ing the exhaust valve, or both. If the workman desires 
to check the shape of the piece being formed, he can 
close the inlet valve and leave the exhaust valve closed 
at the same time, thereby retaining the piston in its last 
position. Pipes, clamps, and other articles to be shaped 
can be bent anywhere up to a right angle or to a com- 
plete U-bend with the appropriate die. 

The cylinder is mounted on a 12-in. I-beam sunk 5 
ft. into the foundation ground of the building. A section 
is cut out of this I-beam to accommodate a steel plate, 
% in. by 12 in. by 16 in., which is welded to the beam. 
The cylinder is bolted to this plate. The two air con- 
nections to the cylinder, one for air inlet and the other 
for exhaust, consist of 14-in. pipe threaded into the top of 
a cylinder. 

The inner member of the notched base which holds 
the work piece during the bending operation is bolted to 
the I-beam through about 8 in. of filler plates. The 
outside member of this supporting base is held to the 
inner member by two long bolts. It is supported by 
being bolted to a length of angle iron, 4 in. by 4 in. by 
4 in., which slopes downward and inward toward the 
I-beam and is bolted to the I-beam at the bottom. Fur- 
ther support is furnished by a vertically mounted angle 
which rests on a floor-mounted plate, 6 in. by 6 in. by 
1⁄4 in. 


Portable Scaffold 


The safety and flexibility of permanent scaffolding are 
found in a portable scaffold designed and built by the 
shop forces at the 47th-street, Chicago, passenger-car 
shops of the Chicago, Rock Island & Pacific. Safety is 
attained by a feature which locks the scaffold in place 
and flexibility is provided by locating the platform sup- 
ports at intervals of one foot from distances of three to 
nine feet above the shop floor. At the same time porta- 
bility eliminates the interference to working or to mov- 
ing materials and replacement parts that would result 
from supports for permanent scaffolding. 

The portable scaffold is 48 in. wide by 12 ft. long at 
the base and has a height to the top platform support 
of 106 in. The top is 30 in. wide by 12 ft. long and 
supports a wooden platform with a width of 25 in. The 
longitudinal edge of the upper platform support that is 
next to the car when the scaffold is in use is directly 
above the equivalent edge of the scaffold base. The 
ladder slopes the 18-in. difference in width between the 
base and the upper platform, the slope of the ladder 
giving added stability and greater ease of climbing. Ad- 
ditional safety in ascending the ladder is furnished by a 
hand rail fastened to the top platform support at the 
right of the ladder. 

For movement around the shop the scaffold is 
mounted on four 6-in. wheels, each of which swivels a 
full 360 deg. around a vertical axis. When in use the 
scaffold is raised so that one pair of wheels clears the 
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A scaffold built by Rock Island shop forces is easily transported and 
is locked in place for safety 


floor and the scaffold rests on the bottom of the bend 
on two lengths of l-in. round iron stock formed to a 
J-shape. One of these J-shaped supports ig welded to 
each end of a pivot bar which pivots 90 deg. in holes 
in a fitting bolted to a plate below the main bottom sup- 
port along one short-dimension side of the base. The 
support is locked in the horizontal position when the 
scaffold is being moved about the shop, and in the 
vertical position when supporting the scaffold. In either 
position the support is locked in place with locking pins. 

The scaffold in use at the present time is constructed 
from angle irons, %4 in. by 2 in. by 2 in., riveted to- 
gether, while future ones to be built will be mainly 
welded. The bottom base is strengthened by a \%-in. 
plate at each corner, by an angle-iron cross brace, and 
by a section of angle iron that joins each of the length- 
wise members of the base at the center and slopes down- 
ward toward the bottom of the vertical support under 
the base. The top base is trussed with five 3-in. rods 
running the length of the scaffold. The horizontal hand 
rail and the six vertical uprights that form the guard 
rail at the top are fabricated from l-in. pipe which is 
welded in place. 

The hand rail to the right of the top of the ladder is 
formed from %-in. round iron stock to give a clear hold- 
ing length of 18 in. It is bolted op the angle iron of 
the upper platform support. The ladder rungs are made 
up of 34-in. pipe in 15-in. lengths mounted 1 ft. apart. 
The rungs are secured in place by bolts extending 
through the pipes from one end to the other. One end 
of each bolt rests in holes drilled through the end ver- 
tical angle iron support and the other end in an extra 
length of the angle iron riveted in its vertical position 
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for the purpose of securing the rung bolts in place. The 
rung bolts serve also to fasten one end of the horizontal 
angle-iron braces for the platform at the ladder end. 


Overhead 
Welding Rail 


Spot welding is made appreciably easier at the Chicago, 
Rock Island & Pacific 47th-street, Chicago, passenger- 
car shops, by the manner of suspending and carrying the 
spot-welding apparatus. The spot welder is held in a 
rope sling carried by the hook of a 14-ton chain hoist. 

The chain hoist is suspended from a 8-in. I-beam 
which serves as a traveling rail and on which the hoist, 
carried by a four-wheel truck, moves transversely with 
respect to the car being repaired. The traveling rail, 
in turn, is suspended from a 10-in. I-beam. It travels on 
four-wheel trucks, two of which are mounted on each 
end of the traveling rail. These two trucks on each 
side, four altogether, move longitudinally with respect to 
the car under repair. The 10-in. I-beam extends nearly 
the entire length of the shop and is set out about 3 ft. 
beyond each side of the passenger car. The overall shape 
of this I-beam is that of an oval to prevent the trucks 


Both time and back-straining labor are saved by the easy movement 
in any direction of the spot welder supported through a traveling 
rail on an overhead-mounted |-beam 


which carry the traveling rail from overrunning the end. 
All movements, vertical, transverse and longitudinal, 
are made by hand because the average movement of the 
spot welder is only about 1 in. in the car exterior work 
performed with the aid of this suspension system. 
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Steam Connector 
Maintenance Tools 


An article on pages 700 and 701 of the December, 1947, 
Railway Mechanical Engineer describes the results se- 


Fig. 3—Method of gauging the wear on a coupler arm 
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cured at the Chicago car shops of the Chicago & North 
Western in setting up an organized program and neces- 
sary shop space, tools, and equipment for adequate main- 
tenance of flexible metallic steam-heat connectors of both 
the Barco and Vapor types. Some additional tools and 
gauges required with the latter are described in the 
following paragraphs, the photographs for which were 
supplied through the courtesy of the manufacturer. 

The connector is first placed in the dismantling jig on 
the shop bench, as illustrated in the previous article. The 
large parts are removed and put in movable bins, while 
smaller parts go in boxes on the bench. In Fig. 1, a 
coupler adapter or Y-casting, with the coupler attached, 
is being removed from the conduit. This is the first step 
in the maintenance program. 

In order to disconnect this casting, it is necessary to 
remove the two cap screws. Rusty screws are loosened 
by penetrating oil, previously applied. A 5-in. socket 
wrench is used to remove the cap screws. The extension 
on the wrench should be long enough to extend above 
the spring-support clamp, as illustrated. 

After the casting has been removed, it is carefully 
inspected, a gauge, shown in Fig. 2, being used to check 
the amount of wear on the arm of the coupler. If the 
coupler arm is battered or badly distorted, it is dis- 
carded. If worn below a minimum permissible height, 
it is built up and machined to the proper size. ~ 

While the coupler is being inspected, the cam also is 
checked with the gauge shown in Fig. 3. This gauging 
should be done accurately as the cam is part of the 
locking mechanism which guards against a loss of steam 
between couplers. 

When checking the height of the nose of the coupler 
adapter body, a gauge is used which allows a maximum 
wear of .062 in. If the nose is worn beyond this point, 
the casting is scrapped or built up by welding and re- 
machined to the specifications of a new casting. The 
diameter of the nose of the Y-casting is allowed a maxi- 
mum wear of .030 in. 

On the main or intermediate D-body casting, H-clamps 
are used to hold the upper joint body and the lower 
joint body’ in place. These are removed as shown in 
Fig. 4. The workman is using an air-impact wrench 
with a socket cap to remove the screws which hold the 
clamp in place. A regular socket wrench may also be 
used to remove these screws. The upper joint B-body 
casting is also removed from the conduit for inspection 
by removing the upper joint body clamp which holds 
it in place. 

One vital requirement in maintaining for flexible 
metallic conduits is replacing gaskets throughout the 
units. In order to prevent leakage of steam, each gasket 
has a spring to follow up the gasket wear and to main- 
tain a tight joint. These springs are periodically re- 
moved and checked, those compressed to less than 1% 
in. free height being discarded. Gasket ferrules which 


Fig. 4—How the intermediate body H-clamps are removed 
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Fig. 5—Equipment for gauging the clamp bearing housing 


become bent or distorted are straightened and gauged. 

One important step in checking clamps is illustrated 
in Fig. 5, which shows how the surfaces of the bearing 
housing must be gauged and the clamps checked for 
alignment. If the clamps are out of line, they may be 
straightened cold by using a straightening device. 

The surface of the housing may be machined if it is 
not badly worn and shim washers used to take up play. 
Housings showing excessive or uneven wear are 
scrapped. In the illustration, the jig used for holding 
the bearing housing during this gauging operation has 
been elevated from the bench for better observation. 

In Fig. 6, the gaskets and springs from the main body 
or D-casting are being removed for inspection. For 
this operation the casting is placed in a bench jig which 
has been designed to hold it securely. Several methods 
are used to remove these gaskets. One way is to soak 
the gaskets with penetrating oil and then remove them 
with a pull rod made for this purpose. Another way to 
get the gaskets out is the method, illustrated, which 
calls for a special gasket removing tool. New gaskets 
are used throughout in reconditioning conduits. 

One of the most common ways of removing the bush- 
ing from the D-body casting is the application of a torch 
to the bushing, on a direct line with the bracket portion 
of the casting. The excess metal at this point prevents 
damage to the casting and the bushing can be knocked 
‘om by hammering the clamp bracket against a heavy 
lock. 

Bushings which have been gauged as satisfactory are 
cleaned with emery cloth and machine oil, as the 
smoother the bushing is kept, the less the tendency of 
the gasket to stick. The way in which bushings are 
cleaned at the C. & N. W. shop is shown in Fig. 7. 
Here the workman has fastened the emery cloth to a 
power tool to speed up the job of cleaning. 

Before the reconditioned parts of the main or inter- 
mediate body castings are assembled, new bushings are 
pressed into place if needed. This is accomplished with 
the aid of a shop-made hydraulic press with the work 
table elevated to a convenient height. 

As a first step in reassembling the conduit, the upper 
joint body casting and the end valve connector are put 
together. A solution of eight parts of steam cylinder 
oil to one part of graphite is used to lubricate the gaskets. 
Fig. 8 shows a workman using a power tool to tighten 
the cap screws in assembling a conduit. The work has 
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Fig. 7—Method of cleaning and polishing the bushings 


been simplified by placing the unit in a bench jig and 
adding the parts one at a time. Precaution is taken to 
make sure that there is no binding of any of the parts 
as the conduit is being assembled. On completion of as- 
sembly work, the steam connector is tested under pres- 
sure and motion simulating service conditions in a spe- 
cial testing device shown in the article in the December 
issue. 


Fig. 8—Jig and equipment used in assembling connectors 
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Guard for 
Electrical Outlet 


Prevention of damage to electrical outlet boxes from 
various shop trucks and other means of inter-shop 
transportation is attained at the 47th-street, Chicago, 
shops of the Chicago, Rock Island & Pacific by means of 
a simple guard fabricated in the shop. The guard pro- 
tects cast-aluminum multiple-outlet boxes which furnish 
the three most commonly used voltages in shop work. 

The guards are made from 3-in.-thick steel plate and 
14%4-in. pipe welded together. The plate is made in two 
halves, each 16 in. by 14 in. From each of these halves 
a rectangular section is burned out, the size of the 
opening being such that when the two plates are fitted 
together the resulting opening will enable the plates to 
fit around the sides of the outlet where it emerges from 
the floor. After the openings have been cut out from 
the two halves of the plate, they are fitted around the 
electrical outlet and welded together in place. A length 
of 114-in. pipe which has been bent to a U-shape is then 
welded to each end of the steel plate. The pipe, after 
being bent to the U-shape and welded in place, is 6 or 
8 in. higher than the top of the outlet. It extends about 
3 in. beyond each side of the outlet and 3 in. beyond the 
end extremity of the outlet. 

The electrical outlets which the guards protect are 
located in pairs at each end of the car. Each outlet 
has four 110-volt sockets for drills, lights, sanders, grind- 
ers, etc.; one 220-volt socket for portable battery 


Guard for protecting electrical outlet is fabricated by welding together 
two 3-in. steel plates and two lengths of 14%-in. pipe bent to a 
U-shape 


chargers, and one 440-volt socket for electric welders. 
By locating the outlets in pairs at each end of the car, 
extension lines are kept at a minimum length. An ade- 
quate number of electrical connections are provided by 
the availability of sixteen 110-volt lines, four 220-volt 
lines, and four 440-volt lines. 
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A 50-ton aluminum box car which has been placed in test operation on the Chesapeake & Ohio. The 
car, one of 10 built at the Russell, Ky., shops, is 40 ft. 6 in. in length and weighs 36,400 Ib. 
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ELECTRICAL SECTION 


A. C. Air Conditioning’ 


Mi ost passenger cars now on order will carry d.c. 
electro-mechanical air cooling systems. Such equipments 
are powered at standstill, and at low train speeds, by 32-, 
64-, or 110-volt storage batteries. eAt normal running 
speeds, refrigerant compressor motors draw current from 
axle-driven generators, which also serve to charge the 
storage batteries. 

When the trend toward light-weight passenger cars 
became firmly established, designers concentrated first on 
weight reduction in car body structural members and 
shell, and in trucks. They soon became aware that in- 
creasing car electrical loads had raised the total weight of 
electrical accessories and other fittings to approximately 
30 per cent of the total dry car weight. 

An analysis of designs revealed that storage batteries 
alone weighed from 4,800 to 9,500 Ib. Axle generators 
and drives added 2,500 1b., and cable and conduit in the 
lower voltage systems totalled another 2,500 Ib. 

Further study suggested a change to an a.c. system, 
which could redise battery weight to a minimum, would 
eliminate the d.c. axle-driven generator, and through use 
of a higher voltage, would reduce materially the size and 
weight of electric cable and conduit. 

Such a.c. equipments have been built and operated. 
Refined designs are in operation, or on test. All of them 
require a source of a.c. power. Several power supply 
systems are available. 


Alternating Current Power Supply 


Power may be generated either on each individual 
passenger car in a train, or at the head end of the train. 
* Abstract of resented before the Winter Meeting of the 
American Institute ot PElectrical Engineers held in Pittsburgh, Pa., Janu- 


26-30, 1948. 
gi s] tion engineer, Westinghouse Electric Corporation, 


Pittsburgh, Pa. 


East 


Five-horsepower, hermet- 
ically-sealed air condition- 
ing compressors 
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By H. H. Hanft} 


Engine-powered system tested 
on C. M. St. P. & P. in 1946 
and 1947 has been redesigned 


and is ready for reapplication 


Head-end power may be generated by a steam turbine or 
Diesel-engine generator, carried in a power car at the head 
end of the train, or on the locomotive tender or locomotive. 
Head-end power offers advantages, especially from the 
maintenance point of view, when interchange of cars is 
not a problem. When each individual car must carry its 
own source of power, under-car generators, driven by 
Diesel or gas engines, are available. 

Power generated at the head end of the train is trans- 
mitted throughout the length of the train by train-line 
cables permanently installed in conduit on each car. The 
gap between cars is bridged by train-line jumpers and 
car receptacles. Three phase power is generated for trans- 
mission at relatively high voltage, and is transformed to 
220 or 110 volts for utilization on each car. Control 
interlocking prevents the electrical load on all cars from 
being applied simultaneously. 

Under-car engine generators are governed to main- 
tain speed and frequency regulation suitable for satis- 
factory operation of fluorescent lighting, despite the 
sudden load changes which occur when compressor and 
fan motors are started. Generator excitation may be 
supplied by a rotating exciter, or by rectifiers. The latter 


, 
| 


(147) 93 


må 


Mi 


scheme involves no moving parts and is extremely rapid 
in its response to sudden fluctuations in load. With recti- 
fier excitation, the generator is dually excited. One field 
provides no-load excitation, drawing current from a 
small emergency car-lighting battery. The second field is 
excited through a rectifier served by current transformers 
connected in the generator output leads. Varying with 
generator load, this secondary field provides the equivalent 
of flat compounding in a d.c. generator. 
Alternating-current power, whether head-end or car- 
generated, is used to drive refrigerant compressors, car 
air fans, condenser fans, exhaust fans, sleeping room fans, 


Condenser, showing fan and liquid receivers 


and water coolers, and supplies utility outlets and 
fluorescent lighting circuits, without need of a rotating 
conversion device or vibrator inverter. The maximum 
electrical load on an a.c. powered, modern passenger car 
exceeds 20.0 kilowatts. 


Alternating Current Air Conditioning System 


Alternating current cooling equipments vary greatly 
in detail. Refrigerating capacity may be varied by un- 
loading a single large compressor, or by cycling two 
smaller units. Compressors may be driven directly 
through couplings, they may be belted, or the driving 
motor may be hermetically sealed into the compressor 
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Overhead evaporator unit, 

showing dual blowers and 

finned electric strip heat- 
ers at discharge end 


crankcase. The number of control combinations possible 
for use in regulating temperature and humidity of air in 
the passenger space is virtually unlimited. Humidity 
control, itself, may be accomplished in a number of 
basically different ways. Either steam coils or electric 
heaters may be used in the overhead cooling unit to reheat 
air which has been sub-cooled to remove excess moisture, 
and to heat ventilating air brought into the car in cold 
weather. 

In the interest of simplicity, the following description 
is restricted to a single complete refrigerating system, 
which is to be placed in service at the start of the coming 
cooling season. Component parts include: 
Compressor package 
Condenser package 
Evaporator package 
Electric contactor panel 
Under-car control package 
Control stations 


NP wih 


Compressor Package 


The enclosed compressor compartment is carried under 
the car. It contains two hermetically-sealed compressors 
having a total cooling capacity of from 8 to 9 tons. Each 
compressor is driven by a 5-hp., 3-phase, 60-cycle, 220- 
volt, 1,750 r.p.m., squirrel-cage induction motor. Re 
frigerant vapor passing over motor rotor and windings 
cools the motor. The compressors are charged with re- 
frigerant and lubricant at the factory, and then they are 
sealed. Flexible suction and discharge tubes terminate in 
flanged shut-off valves which mate with similar valves 
fixed to the compartment framework. Compressors are 
removed from the package for servicing, by closing the 
shut-off valves, and breaking the valve flanges with little 
loss of refrigerant. 


Condenser Package 


The condenser, of conventional finned copper tube 
construction, is carried under the car in a separate com- 
partment. Hot, compressed refrigerant vapor entering 
the condenser gives up heat, condensing to liquid form. 
The liquid Freon then flows to a sub-cooler near the 
bottom of the condenser and is further cooled before 
entering its liquid refrigerant receiver. 

Cooling air is forced over the condenser and sub- 
cooler coils at 770 lineal ft. per min. by a 1,750 r.p.m, 
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axial-flow fan, driven by a 1.5-hp., 3-phase, induction 
motor. In hot weather, atomizing nozzles spray water 
over the condenser coils at the rate of 120 lb. per hr. 
Water entering the nozzles comes from the car water 
supply under air pressure , Ee 

All condensate from the evaporator drain pan is intro- 
duced into the condenser cooling air stream, reducing 
head pressures by evaporative cooling, regardless of 
spray nozzle operation. Liquid refrigerant receivers are 
valved for servicing. 


Evaporator Package 


The evaporator package is mounted overhead in the 
car, and consists of a blower unit, an evaporator, and an 


Condenser, showing condensate drain pipe at top 


electric strip heater assembly. Methods of cleaning ven- 
tilating air, and air recirculated from the passenger space, 
are optional. ! 

Two blowers, each delivering 1,200 cu. ft. of air per 
min., are mounted on shaft extensions of a 1-hp., 1,150- 
rp.m., 3-phase, 60-cycle, squirrel-cage motor. They draw 

cu. ft. of ventilating air through a grille in the car 
vestibule, combine it with 1,600 cu. ft. of recirculated air 
from the car, and force this air through the evaporator 
and heating section and on out into the passenger space. 

The evaporator is of conventional finned copper tube 
construction. Freon vaporizing in the evaporator chills 
its surfaces. Warm air passing over the chilled surfaces 
gives up part of its heat in the evaporator and then enters 
the passenger space at a comfortable temperature. The 
heat given up to the evaporator surface then enters the 
Freon, and is removed after compression, in the con- 
denser. 

The electric heating section in the overhead package 
consists of 18.0 kw. of finned strip heaters, delta-connected 
in the 220-volt, a.c. power circuit. In cold weather, this 
electric heat warms the cold ventilating air brought in 
from the vestibule. On moderately warm days of high 
relative humidity, the electric heaters raise the tempera- 
ture of air which has been sub-cooled to remove excess 
moisture. e : 

The refrigerant compressors and heating section are 
interlocked to prevent their operation when the car air 
blowers are not running. 


Electric Contractor Panel 


The air conditioning power control panel is mounted 
in the car body. Occupying a space 36, high by 16 in. 
r 
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wide, it carries 3-pole, 220-volt contactors, and associated 
overload relays, controlling driving motors for com- 
pressors, car air fans, condenser fan, and electric strip 
heaters. The overall depth of the panel, including con- 
tactor arc chutes and back panel studs, is less than five 
inches. i 

Operation of the several contactors is under control 
of heating and cooling thermostats sensitive to tempera- _ 
tures both inside and outside the car. 


Under-Car Control Package 


Located under the car is a force-ventilated control box, 
containing a selenium battery-charging rectifier, and a 
saturable core reactor which controls the voltage applied 
to the overhead electric heating elements. 

On cars carrying individual engine generators, the 
under-car control box also houses the rectifier unit used 
to excite the second, or auxiliary generator field. 


Control Stations 


Operation of the air cooling equipment is controlled 
by two master thermostats. Temperature of the air in the 
passenger space is controlled by a thermostat located 
within the car. No manual changeover from heating to 
cooling is required. As temperature in the car tends to 
rise above the thermostat setting, the number 1 compressor 
starts and runs until temperature equilibrium is estab- 
lished. If additional cooling is required, the second com- 
pressor starts and cycles off and on to maintain car tem- 
peratures. If the car air temperature falls below the 
thermostat setting, electric overhead heat comes on, and 
is modulated to maintain desired temperatures. 

The second master thermostat responds to outdoor 
temperatures, and serves to reduce excessive humidity in 
the car on cool, humid days, without need for recourse 
to controls actuated by the moisture content of the car 
air. At outdoor temperatures below 60 deg. F., the rela- 
tive humidity of saturated outside air is reduced to a 
comfortable level in the passenger space by the action of 
the car heating system in raising the dry-bulb temperature 
of the air in the car. Between 60 and 75 deg. outside tem- 
perature, the elevation of the dry-bulb temperature may 
not be sufficient to control excessive moisture in the car 
air. Some refrigeration is needed to remove moisture 
from the air. 

When the outdoor temperature rises to 60 deg., the 
outdoor thermostat starts the number 1 refrigerant com- 
pressor, which then runs continuously as long as outdoor 
temperature remains above 60 deg. Excess moisture in 
the car air stream condenses ventilating and recirculated 
air leaves the evaporator too cold for passenger comfort. 
The indoor master thermostat then calls for overhead 
electric reheat sufficient to raise evaporator discharge air 
temperatures to the comfort point. 

As outdoor temperatures rise from 60 deg., the amount 
of electric reheat requires decreases, until a temperature 
is reached at which no reheat is required. At this point, 
any further increase in outdoor temperature causes the 
indoor thermostat to demand more cooling. The thermo- 
stat then starts the number 2 refrigerant compressor, 
which cycles on and off with the inside car thermostat 
demand. As the outdoor temperature and car load 
increase, the “on” periods lengthen, until both com- 
pressors run continuously. 

The two master thermostats operate independently of 
floor heat controls to maintain both temperature and 
moisture content of the car air stream within the com- 
fort zone at all times. 


(Continued on page 154) 
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Checker tor High-Speed Brakes’ 


Relay Cabinet 


Since 1933, most high speed trains (running at speeds 
in excess of 75 m. p. h.) have been equipped with electro- 
pneumatic brakes. Figure 1 indicates the essential ele- 
ments of the present electro-pneumatic brake system. A 
pneumatically operated master controller is equipped 
with contacts which supply energy by means of train 
line wires to application and release magnet valves, one 
pair being on each vehicle. It will be noted that all 
application magnets are in parallel and all release mag- 
nets are in parallel, a common return being used for both 
sets of magnets. When an electro-pneumatic brake ap- 


* Abstract of a paper presented at the Winter Meeting of the American 
Institute of Electrical Engineers held in Pittsburgh, Pa., January 26-30, 1948. 
t Westinghouse Air Brake Company. 


Self Lapping 
Brake Valve 


By C. M. Hinest 


Arrangement consisting of two 
Wheatstone bridges, with rugged 
relays replacing galvanometers, 
continuously shows engineman 
the condition of brake circuits 


plication is made, movement of the brake valve handle 
introduces air under pressure to the chamber on the left 
side of the master controller, Fig. 1, the pressure being 
proportional to the angular movement of the brake valve 
handle. The diaphragm of this chamber moves the 
lever controlling the contacts to the right, closing both 
contacts, and thus energizing both the release and appli- 
cation magnets throughout the train. Energizing the 
release magnets results in closing off the brake cylinders 
from atmosphere. Energizing the application magnets 
causes air under pressure to be admitted to the brake 
cylinders. At the same time, air at corresponding press- 
ure is admitted from every vehicle to a pipe called the 
straight air pipe. This pipe is connected to the right 
hand chamber of the master controller. When the pressure 
in the straight air pipe and the chamber becomes equal 
to the pressure in the left hand chamber, the lever 
moves to the left, but only a sufficient amount to open 
the contact which controls the application magnets. This 
halts the build-up of brake cylinder pressure at the value 
demanded by the position of the brake valve handle. 
The magnet valves control brake cylinder pressure in- 
directly by means of a relay valve as shown in Fig. 1. 


Fig. 1—Essential elements of electro-pneumatic brake system 


Master Cont 
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Circuit Condition Indicator 


It is desirable to have some means for indicating to 
the engineman any change which may take place in the 
condition of the circuits controlling the magnet valves 
throughout the train. The usual automatic air brake is 
always available and may be made operative by moving a 
lever on the brake valve. If sufficient time is not avail- 
able to shift this change over lever, an emergency brake 
is available simply by moving the brake valve handle to 
its extreme applied position. Since the usual form of 
brake application requires only a service application, 
practical operating experience indicates the desirability 
of informing the engineman of any change in the condi- 
tion of the electro-pneumatic brake circuits in order that 
in advance of a brake application, he may change to the 
automatic air brake and thus avoid the use of the emer- 
gency brake. 

In considering a means for thus indicating the condi- 
tion of the electro-pneumatic brake circuits, the follow- 
ing tentative requirements were made as presenting an 
ideal solution: 

1. All equipment for checking should be on the loco- 
motive. 

2. Because of the large number of passenger cars now 
in service with the electro-pneumatic brake, no change 
in car wiring should be required. 

3. The equipment must be designed to operate satis- 
factorily with trains varying in length from 1 to 24 
vehicles. 

4. The equipment must operate satisfactorily over a 
wide range of voltage, the limits being from 58 to 80 
volts. 

5. The equipment must be sufficiently rugged to oper- 
ate satisfactorily on a locomotive, long life and a mini- 
mum of maintenance being essential. 

6. No power supply other than that used on present 
locomotives should be required. 

7. The equipment must indicate continuously in ad- 
vance of a brake application, the condition of the electro- 
pneumatic brake system. 


Fig. 2—Schematic diagram 
of circuit checking equip- 
ment 
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Indicating Light Panel 


8. The indication means must be safe in that any 
failure of the equipment used for checking should pro- 
vide the same indication as a failure of the electro- 
pneumatic brake system. 

9. The checking current flowing through the magnet 
valves must be sufficiently low to insure against false 
operation. 

With these requirements in mind, a system was de- 
vised which fulfills them. After making tests with nu- 
merous methods, it was finally decided that the use of 
the Wheatstone bridge was the solution. This old 
standby presents a ready means for accurately measuring 
the resistance of the magnet valves and the train line 
wires which control them and so could be used to indi- 


Application Magnet Valves 


IMEE, 


T -Control Relay 

Y,2 - Detector Relays 
U,W,X-.Time Delay Relays 
V -Polarity Relay 
GR -Green Light 

WH -White Light 

RD -Red Light 

PS -Pneumatic Switch 


Release Magnet Valves 
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cate any change in resistance resulting from open cir- 
cuits or short circuits. The disadvantage of using the 
Wheatstone bridge lies in the fact that a null indication 
represents a balanced condition. Therefore, a fault such 
as an open lead to the galvanometer in the Wheatstone 
bridge would indicate a balanced condition, and a fault 
in the brake system would not be detected. 

One unique feature of the system finally adopted lies 
in the means for converting the Wheatstone bridge into 
a device which checks its own operation, as well as 
indicating any change in the condition of the circuits, 
whose resistances are being measured. Figure 2 shows 
schematically the circuits involved in the system and all 
devices are shown in the de-energized position, it being 
assumed that the battery supply is open. 

Two bridges are used, one for checking the application 
wire circuits, and the other for checking the release wire 
circuits. The galvanometer usually associated with the 
Wheatstone bridge is replaced by a relay. This relay 
does not have to be a delicate instrument. In addition to 
detector relays Y and Z, three additional relays are used 
for controlling the bridges. Relays W and X are used 
to alternately short circuit one of two arms of each 
bridge. The third relay V is of the polarized type in 
that the position of its. contacts is controlled by the direc- 
tion of current flow through the coils. The contacts of 
this relay control the W and X relays to select which 
one is operated. The sixth relay in the system, relay T, 
is used to disconnect the circuit checking equipment from 
the application and release wires during a brake applica- 
tion and to indicate that the brakes are applied. The 
seventh relay U controls the light indication or other 
means to warn the engineman of faulty circuits. 


Operating Sequences 


The sequence of operations is as follows: One of the 
time delay relays, W or X, is first energized, shortcir- 
cuiting one arm of each bridge, and thus providing a 
large degree of unbalance to insure energizing detector 
relays Y and Z. The time delay relay then becomes de- 
energized, and the detector relays can release, provided 
there is no unbalance of the bridges sufficient to hold 
either relay energized. This completes one-half of the 
operating cycle. The polarity relay V is controlled by 
the action of the detector and time delay relays, and its 
contacts select which of the two time delay relays is to 
be energized. 

If during the first half cycle the W relay is energized, 
thus placing a short circuit across the upper right hand 
arm of each bridge, then during the second half cycle, the 
X relay becomes energized, placing a short-circuit across 
the lower right hand arm of each bridge. It can be fol- 
lowed readily that if at any time a change in resistance 
takes place, whether it be a decrease or an increase, the 
Y or Z relays, or both, will be held energized when the 
short circuit is removed from the arms of the bridge, 
provided the change in resistance is such that the direc- 
tion of current flow through the detector relays is not 
changed. This may occur during either the first or the 
last half of the complete cycle depending on the direc- 
tion of unbalance. 

It can also be seen that the amount of unbalance caused 
by the change in resistance need be great enough only to 
hold the detector relay energized. The detector relays 
Y and Z, as explained previously, may be rugged devices, 
and they are particularly designed to have a low drop 
out with respect to the pick up current. 

Sensitivity to change in resistance can be made as 
desired. For the type of service being described, it is 
felt that detection of changes of 10 per cent are adequate. 
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and that higher degrees of sensitivity would result in 
unnecessarily switching from the electro-pneumatic brake 
to the automatic brake with the consequent loss of the 
advantages of the former system. Therefore, the com- 
ponents of the circuit checking equipment have been de- 
signed to indicate a change in resistance of 10 per cent. 

As relays W and X are alternately energized, relay U 
receives pulses of current to hold it energized, it being 
a time delay device so as to bridge the time between 
pulses. If, for any reason, these pulses cease, relay U 
will become de-energized and the green indication nor- 
mally seen will be changed to red. 

If a brake application is made the white light will 
become energized, provided the electro-pneumatic brake 
circuits, as indicated by the checking circuit equipment, 
had previously been intact. If a brake application were 
made with the red indication showing, the red light 
would continue to be energized. 

Calibrated dials are used with the adjustable rheo- 
stats which form the upper right hand arm of each bridge 
and serve to indicate the number of vehicles in the train. 
Since most of the faults occur in the jumper connections 
between cars, these calibrated dials serve a further pur- 
pose in that they are of considerable aid in locating 
the source of trouble. 

When initially taking control of the train, the engine- 
man makes an electro-pneumatic brake application, and 
the train is inspected to insure that brakes apply prop- 
erly throughout. This is an indication that the electro- 
pneumatic brake wiring is intact and functioning as 
intended. The number of vehicles in the train must be 
known to the engineman. If the train consisted of three 
locomotive units and twelve cars, a total of fifteen ve- 
hicles would be used in setting the rheostats. The dials 
of the rheostat knobs are calibrated from one to twenty- 
four vehicles. The engineman, after determining that 
the electro-pneumatic brake is functioning properly, and 
knowing the number of vehicles in the train, can then 
proceed to place the circuit checking equipment in 
operation. 

The “on-off” switch to the left of the lights must be 
moved to the “on” position, and both rheostats should 
be turned so that the proper number of vehicles on the 
dial is opposite the indicator for each rheostat. With 
both rheostat dials so set, the three-position toggle switch 
to the right of the lights is moved, and held to the “up” 
position. This prevents the pulsing action of the relays 
and, at the same time, inserts a milliammeter in series 
with the corresponding detector relay. The power 
switch and three-position toggle switch are omitted from 
Fig. 2 in order to simplify the circuits. The rheostats 
should then be readjusted until each milliammeter reads 
zero. This insures that both bridges are balanced. The 
three-position switch should then be pulled to the “down” 
position until the green light is energized, after which 
it may be released, and it will automatically assume the 
center position. The calibration of the rheostat dials is 
merely an approximation, and the milliammeters are used 
to insure accurate balancing of the two bridge systems. 
Nevertheless, the calibration on the dials will serve to 
indicate, to a rather close extent, the number of vehicles 
in the train, and if there is any large variation between 
the dial settings and the actual number of vehicles in the 
train, a fault in the train wire system is indicated. 

To locate such a fault, let us assume that in the 15 
vehicle train the rheostat dial must be set to 12 to ob- 
tain a balance for the application wire. This indicates 
a faulty connection between the twelfth and thirteenth 
vehicles, and that the poor connection must be in the 
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Field Coil Machine Aids Repairs 


Traction-motor and generator fields normally require 
little attention, but they do work loose, are subject to 
damage, and it is the opinion of some operators that 
they should be overhauled at regular intervals. On the 
Chicago, Rock Island & Pacific, traction-motor fields are 
taken out for reconditioning about every fourth armature 
cleaning period, or every 800,000 miles. Those on 
switching locomotives are overhauled every eight years. 

Since the amount of this kind of work is small, railroad 
shop operators are not inclined to provide facilities for it. 
Pole pieces are frequently removed from the coils with 
a hammer, with the result that the work takes an un- 
necessary amount of time and removal frequently results 
in damage to the coils. 

Equipment installed at the Silvis, Ill., shops of the 
Rock Island saves labor and insures high quality work. 
When the coils with their pole pieces are removed 


Fig. 1—Pole piece being removed from field coil 


from the motor frame, they are replaced with recon- 
ditioned coils. The coils to be reconditioned are placed 
on a wooden rack and laid on a bench-high roller type 
conveyor. They are first rolled along the conveyor to 
the position shown in Fig. 1. The two hinged clamps which 
engage opposite ends of the coil are raised by the right- 
hand treadle against the counterweight shown under the 
bench at the right. They may be raised high enough 
to accommodate any coil having a thickness up to 10 in. 
When the treadle is released, the clamps are held in 
snug to the coil so that the hook or dog at the end of 
the clamps engage the upper surfaces of the coil when 
the clamp is brought down by the counterweight. 
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Rock Island develops shop machine 
which eliminates damage when trac- 
tion-motor or generator field coils 
are removed or replaced and reduces 
time required for both operations 


There is a 12-ton hydraulic cylinder on the cross mem- 
ber from which the clamps are hinged. The other two 
foot-treadles operate pumps, respectively, for high-speed 
and low-speed, high-pressure operation of the piston in 
the cylinder. The high-speed treadle is used to bring 
the piston up against the pole piece and the low-speed 
to push the pole piece out while the coil is held by the 
clamps. Since both the coil and pole piece are held in 
line during the operation, the pole piece is removed 
without damage to the coil. 

The second operation is shown in Fig. 2. Here, the 
coil without the pole piece has been moved on its wooden 
frame to a growler. The growler consists of a primary 
winding on a U-shaped core. The U is in a horizontal 
position, and the upper leg is hinged to admit the coil. 
after which it is lowered to the position shown and a 
straight laminated section of core placed in the center 
of the coil to close the magnetic circuit; to make the U 
an O, or more accurately a rectangle. 

The coil winding is left open and voltage is applied 
to the transformer primary. If the coil is good, the 


current in the transformer primary is too small to show 
If there is a shorted 


on the ammeter in the circuit. 


Fig. 2—The coil on a wooden rack in the growler being tested for 
defective insulation between turns 
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Fig. 3—Third position on roller conveyor showing pole piece being 
pressed into a reconditioned field coil 


turn, the ammeter will show a reading. 

To locate the short, a knife switch is used to short 
out the meter and other knife switches used to change 
transformer taps to increase the magnetic flux. Smoke 
will show the location of the short. This is usually 
close to an end turn, and can be repaired without re- 
winding the coil. 

The wooden frames which carry the coils have strap- 
iron-wearing surfaces to protect them from the rollers. 
Each strap has an air gap at each side so it will not 
present a closed magnetic circuit when it is with the 
coil in the growler: 

After the coils are given the growler test, they are 
vacuum impregnated and baked. Any old type coils 
having cotton outside wrappings are stripped and new 
outside asbestos tape applied. The tape is put on to a 
thickness which makes the opening in the coil about 4g 
in. less than the diameter of the pole piece. 

Before the pole piece is replaced, the press shown in 
Fig. 3 is used to push a tapered wedge having a maximum 
diameter equal to the pole piece, through the coil. After 
this is done, the same press is used to push the pole 
piece into position. Pole piece and coil are then ready 
for application to any motor or generator of their type. 


A. C. Air Conditioning 
(Continued from page 149) 


Characteristics of A.C. Air Conditioning Systems 


Alternating current air conditioning equipments are 
powered by engine-driven generators carried on each 
car, or by turbine or engine generators located at the 
head end of the train. Alternating-current generators, 
with stationary armatures, and relatively low-power ex- 
citation through slip rings, inherently are free of the 
maintenance needs and liability to failure of machines 
employing brushes and commutators operating in dirty, 
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wet atmospheres. These a.c. generators replace the 
following power supply components carried on each car 
employing the d.c. axle generator battery system: gen- 
erator drive; generator; generator speed switch; gen- 
erator reversing switch; generator voltage regulator; 
large power batteries. Failure or defective operation of 
any one of these components results in low battery voltage 
and failure of the air-cooling equipment. 

The various compressors and fans in an a.c. system are 
driven by compact light-weight squirrel-cage motors, free 
of commutators and brushes found on d.c. motors. Thus, 
these d.c. maintenance items and sources of possible 
failure are eliminated entirely by the a.c. equipment. Use 
of hermetically sealed refrigerant compressor motors 
eliminates shatt seals, couplings, pulleys, and belts, other 
maintenance items associated with d.c. systems. 

Adding up all the maintenance items, and sources of 
possible failure eleminated by a.c. air conditioning equip- 
ments, it is reasonable to expect that equipment failures 
as well as maintenance requirements can be held at a mini- 
mum in a.c. systems. 

Reduction in battery size is another feature of the a.c. 
system. Battery size on d.c. systems increased to 57 cells 
weighing 9,500 Ib. on one car order recently placed. On 
an a.c. car, battery size is reduced to 16 cells weighing 700 
lb., serving only for emergency car lighting, and to crank 
engines on self-powered cars. Service requirements of the 
smaller battery with its light duty cycle are nominal as 
compared to the large battery with its severe duty cycle. 

Power cable sizes on the 3-phase, 220-volt car are 
reduced to number 10 stranded wire. This cable is easy 
to install and is carried in small diameter conduit. The 
weight of small cable and conduit on one coach equipped 
with a.c. air conditioning equipment totalled only 677 1b., 
as compared to 2,502 Ib. on a car equipped with conven- 
tional d.c. apparatus. 

Finally, the a.c. equipped cars impose no parasitic axle 
generator drag on the locomotive. At an axle generator 
output of 20.0 kw., and allowing for generator and 
generator drive efficiency, each car in a train consumes 
33 locomotive rail horsepower, which otherwise would 
be available for traction. On long trains, this parasitic 
drag may call for increased motive power, if scheduled 
speeds are to be maintained. 


Checker For 
High-Speed Brakes 


(Continued from page 152) 


application wire. If both rheostats register 12 vehicles 
instead of 15, the fault might be in both the application 
and release wire, in the common return wire, or in all 
three. This means a fault location is applicable only if 
the fault is an open circuit existing in the plug con- 
nectors or jumper wires between cars. Experience has 
proven that most faults in the electro-pneumatic brake 
system are of this nature and consequently this method 
of fault location may be of considerable practical value 
from the standpoint of maintenance. 

No attempt has been made to fully cover the circuit 
checking equipment in detail. A number of refinements 
vital to this particular application would be of little gen- 
eral interest. However, it is believed that the preceding 
information is sufficiently clear to give a general under- 
standing of a new method for indicating change from a 
balanced condition. It can be used with any type of 
bridge circuit.. The method is one which checks its own 
integrity, and which lends itself to applications demand- 
ing rugged apparatus, long life, and a minimum of 
maintenance. 
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—— NEW DEVICES 


Fuel Oil Meter for 
Diesel Locomotive Use 


Neptune Red Seal fuel-oil meters for meas- 
uring the fuel consumption of locomotive 
Diesel engines are low-flow meters with 
a rate of flow per hour that varies from 
a minimum of 10 gal. to a maximum of 
150 gal. The meters have a total register 
capacity of 999,999 gal., and are suitable 
for operation under a maximum working 
temperature of 140 deg. F., and a maximum 
working pressure of 125 lb. per sq. in. 

The meter is a_positive-displacement, 
oscillating-piston design with only one 
moving part in the measuring chamber— 
the piston. A continuous non-pulsating 
movement is said to result from the counter- 
clock-wise rotation of the circular piston 
which is guided in its motion by the spindle 
against the roller that holds the piston in 
contact with the walls of the chamber. 
A similar cycle occurs in the inner chamber 
formed by the piston and the inner ring. 
The circular motion of the spindle is trans- 
mitted through a gear train and stuffing 
box spindle to the register. Change gears, 
by means of which calibration is effected, 
are incorporated in the drive. 

The casings have male-threaded studs 
for l-in. ground-joint couplings. Couplings The upper main casing, containing the gear train of the Neptune meter, removed to show the 
with straight tubes are furnished with the top of the measuring chamber 


& 
=a: meter, but tubes bent 90 deg. are available. 
ees 3 Special casings with a vertical inlet are 
aes : also available. The piston is aluminum, 
and the lower and upper main casings, 
gears and measuring chambers are com- 
position bronze. All gears are machine cut. 
Neptune Red Seal meters, either of the 
low-flow type for locomotive installation 
or the larger-capacity meters for fueling 
Diesel locomotives, are manufactured by 
the Neptune Meter Company, 50 West 
Fiftieth Street, New York 20. 


Electric Tachometer 


A hand-held electric tachometer which 
weighs only 3 Ib. has been announced by 
the Special Products Division of the Gen- 
eral Electric Company. The instrument is 
designed to give accurate and direct read- 
ings of linear speeds from 10 to 10,000 ft. 
per min., and of rotational speeds from 100 
to 10,000 r.p.m. Using accessories, rota- 
tional speeds from 10 to 100,000 r.p.m. may 
be measured. 

Typical applications include measuring 
rotational speeds of motors, generators, tur- 
bines, and engines, measuring cutting speeds 
in feet per minute on lathes and milling 
machines, and measuring linear speeds of 
planer beds, shapers, band saws, and con- 
veyor belts. 

The Tachometer consists of two units— 
the head, which is placed in contact with 
the moving object, and the indicating unit 
In the measuring-chamber operation, liquid enters port A, passes into space B, and moves to which the head is attached by a flexible 

piston C in the direction shown, while the liquid in space B passes out through port E electric cable. Speed ranges can be changed 
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The tachometer being used to measure the 
speed of a motor 


while the spindle is rotating because there is 
no gear transmission to shift for various 
speed ranges. Accurate speed indications 
are assured by a low driving torque of only 
Y ounce-inch. The instrument cannot be 
damaged by overspeeding. 

Vibration from the rotating machine does 
not affect the reading or make the instru- 
ment difficult to read. The instrument can 
measure both clockwise and counter-clock- 
wise rotation. It is furnished in a carrying 
case. 


One-Ton 
Fork Truck 


The latest addition to the line of Chore 
Boy material-handling equipment built by 
the Buda Company, Harvey, Ill, is a 
fork truck with a capacity of 2,000 Ib. The 
truck, known as the Thifty Lift, has an 
outside turning radius of 58 in. and will 
turn in intersecting aisles of 57 in. width. 
The overall width of the truck is 32 in. 
and the overall length, without the forks, 
63% in. 


aa 


The maximum speed of the truck is 10 
m.p.h. with four speeds forward and four 
speeds reverse. Motion from forward to 
reverse is changed by the clutch pedals. 
Stopping and holding the truck is effected 
by a standard pedal-type foot brake and, 
as an added safety feature, by an auto- 
matic brake which is applied whenever the 
operator leaves his seat. 

The tilting and lifting mechanism is 
fully hydraulic and runs on a power take- 
off from the main power unit, a two- 
cylinder air-cooled gasoline engine. Tilting 
angles are 10 deg. forward and 5 deg. 
backward. Lift extensions are available in 
either 7 ft. or 9 ft. lengths. 


Gridded Bearings 


To combine such advantages of babbitt as 
conformability, embedability, and seizure 
resistance with the greater structural and 
fatigue strength of centrifugally cast lead- 
tin-bronze, a mechanical method of grid- 
ding that makes gridded bearings practical 
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M 
Cross-section of the National Bearing Metal 
gridded bearings, showing 1 a .002 in. lead- 


tin alloy run-in surface, 2 the grid, and 3 
the centrifugally-cast lead-bronze shell 
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The Buda Chore Boy one-ton fork truck 
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N-B-M_ gridded bearings can be furnished 
either as half bushings or as full cylindrical 
bearings 


for mass production has been developed by 
the National Bearing Division, American 
Brake Shoe Company, St. Louis 10, Mo. 
The bearing consists of a .002-in. lead-tin 
alloy run-in surface, a grid filled with 
N-B-M silver babbitt, and a centrifugally 
cast lead-bronze shell. The run-in surface 
of the lead-tin is electroplated in the bore 
and is used to increase the seizure resist- 
ance and corrosion resistance of the grid- 
ded bearings. 

These bearings were designed to provide 
the abiltity to conform to distortion under 
firing loads and working tolerances in a 
strong bronze as well as the ability to 
embed or absorb dirt or grit without harm 
to the bearing or the shaft. Objections to 
the use of bronze with a shaft that is not 
hardened are said to be overcome by the 
self-healing characteristic of the gridded 
bearing. This characteristic permits some 
of the babbitt to melt out of the grid and 
form a running surface that prevents seiz- 
ure, thus providing a safety factor that pre- 
vents the damage to the shaft which would 
occur were an ordinary bearing to seize 
and fail. 

Present applications of gridded bearings 
include main and connecting rods of Diesel 
engines and other heavy-duty service. The 
bearings can operate under loads exceed- 
ing 3,500 Ib. per sq. in. with a shaft as 
low as 160 Brinell hardness. The minimum 
depth of the grid is .008 in., and the mini- 
mum area of babbitt is 40 per cent. The 
required balance between conformability 
and imbedability for individual applications 
is obtained by controlling the proportion of 
the land (the parent bronze) and the bab- 
bitt-filled grid. N-B-M gridded bearings 
are customarily made as half bushings but 
can be furnished as full cylindrical bear- 
ings if desired. 


Portable Repair 
Facility 


A flexible-shaft machine mounted on a 
transportable cabinet and containing 25 ac- 
cessury tools plus two dozen supplies that 
enable a repairman to perform his job on 
nearly any location is produced by Wyzen- 
beek & Staff, Inc., 838 West Hubbard 
street, Chicago 22. Termed the Handy- 
Matic, this portable repair facility is fur- 
nished complete with tools and accessories 
for sawing or sanding metal or wood, drill- 
ing, wire-brushing, grinding, buffing, filing, 
disc sanding, carving, paint or varnish re- 
moval and waxing. 
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Portable motorized repair shop equipped with flexible-shaft machine and accessories for on-the- 
spot repairs 


The Handy-Matic has a cabinet 32 in. 
high which is mounted on three caster legs 
and is equipped with shelves so that the 
accessories may be stored easily and lo- 
cated quickly. Pawer is supplied by a 60- 
cycle, 4-hp. motor, 110 or 220 volts. A 
V-belt drive supplies three speeds—1,400, 
2,400 and 4,500 rp.m. The flexible shaft 
through which the power is transmitted is 
5 ft. long and has a non-metallic innerliner. 


Punch Press 


The Wales Type EJ hole-punching unit 
has been designed with a center projection 
to carry the die to make it possible to 
punch a series of holes simultaneously in 
angles, channels and extruded shapes. The 
units are independent and self-contained ; 
nothing is attached to the press ram, which 
functions only to depress the punches. 

All functioning parts, punch, guide, strip- 
ping spring and die are built in the holder 
which automatically aligns the punch and 


A straight-line setup on the Wales-Strippit 

punching unit with the work in position on 

top of the dies and ready to be punched with 
the down stroke of the ram 


Railway Mechanical Engi 
MARCH, 1948 as 


' 


Setting up a type-E) punching machine by 

placing the punching units over bolts in the 

T-slot and by putting the pilot pins into holes 

in the strip template—The units are then 

locked to T-slot rails with nut, bolt and 
washer sets 


die. In action, the full-floating punch lo- 
cated in the top of the holder is depressed 
by the press ram and is guided through the 
work and into the die by a long guide. On 
the down stroke of the ram, the stripping 
spring is compressed. On the upstroke it 
expands to strip the punch from the work. 

For strip-template-method setups, hole 
locations are drilled and reamed in the strip 
template for the pilot pin. These tem- 
plates are combined pattern-and-base plates 
which permit templates not in active serv- 
ice to be stored for future use. The group 
of type EJ units which has been removed 
may be kept in continuous operation on 
other strip templates, thus eliminating dead 
storage of units. The templates are inter- 
changeable in the press brake rail so that 
the rail may remain in the press brake 


while using type EJ hole-punching units. 

The Wales type EJ punching unit is a 
product of the Wales-Strippit Corporation, 
North Tonawanda, N. Y. 


Distribution Capacitor 


A 25-kvar. individual distribution capac- 
itor with lower weight per kvar. than ex- 
isting 15-kvar. units is announced by the 
Westinghouse Electric Corporation. Sim- 
ilar in design, dimensions and appearance 
to present Westinghouse 15-kvar. units, the 
25-kvar. capacitors are 66% per cent greater 
in capacity with increase in weight and 
volume of only 50 per cent. Units mount 
in standard one-, two, or four-unit racks 
of the same size as previously furnished 
for the 15-kvar. capacitors. 

The dielectric is Inerteen; porcelain ter- 
minals are solder sealed for tight, weather- 
proof bushing joints. The steel case is 


Comparative sizes of the new 25-kvar. capaci- 
tor and the 15-kvar. capacitor 


all welded with a weatherproof zinc spray 
finish for long life. The 25-kvar. capac- 
itors are available for all the usual dis- 
tribution voltages from 2,400 volts delta 
or 4,160 Y to 7,960 volts delta or 13,800 Y. 


Small Drill Press 


A drill press having a capacity to drill 
y,-in. „holes in iron or steel at the center 
of a 14-in. circle is manufactured in both 
bench and floor models by the South Bend 
Lathe Works, 403 East Madison street, 
South Bend 22, Ind. The press has a 
built-in light with an independent switch 
to give shielded illumination over the work 
area without installing a separate light- 
ing fixture. A quick-acting belt-tension re- 
lease lever simplifies changing the spindle 
speeds. It returns the vertically mounted 
motor to its original position after each 
change, thereby maintaining the same belt 
tension for each of the four cone-pulley 
steps. 

The spindle has a maximum travel of 
4 in. and speeds of 707, 1,305, 2,345 and 
4,322 r.p.m. The spindle is of a free-float- 
ing design to prevent misalignment, side 
thrust and whip. The depth gauge is grad- 
uated in sixteenths of an inch and has ad- 
justable collars to control both the depth 
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Bench model of the South Bend drill press 


uf the feed and the length of the return 
stroke. Two precision ball bearings carry 
the drive-unit load and two additional ball 
bearings carry the spindle, which is spline 
driven. All ball bearings are prelubricated 
and sealed, and therefore require no oiling. 
The spindle-quill bearing has an adjust- 
ment to compensate for quill wear. 

A full tilt-type table, with a 10-in. by 
10-in. ground top surface, has slots for 
clamping fixtures or work. A double-plug 
binder locks the table in any position on 
the 234-in. diameter column. The bench- 
model drill press has a 107%-in. maximum 
chuck-to-table distance, a 107%-in. table 
travel, a 17-in. maximum chuch-to-base 
distance, a 1034-in. by 1734-in. slotted base 
with a ground top surface, and an over-all 
height of 3514 in. The floor madel has a 
40%-in. maximum chuck-to-table distance, 
a 40%-in. table travel, a 4614-in. maximum 
chuck-to-base distance, a 15-in. by 21-in. 
slotted base with a ground top surface, and 
is 651% in. in over-all height. 

Either model of the drill press is sup- 
plied with or without the %4-hp., 1,725- 
r.p.m. vertical-mounting type of motor re- 
quired. An on-off switch, motor-line con- 
nection cord, V-belt, motor pulley, and 
0- to %-in. capacity chucks are standard. 


Eleetrie-Driven 
Metallizing Gun 


To reduce air requirements materially and 
to eliminate turbine speed adjustment, the 
Mogulectric metal spray gun is powered 
by a %o-hp. constant-speed induction motor. 
The gun uses different combinations of 
gearing to obtain the various speeds re- 
quired for spraying at top efficiency any 
of the metals used in the metallizing in- 
dustry. The constant-speed motor assures 
a uniform wire speed and eliminates dam- 
age to the nozzle due to incorrect turbine 
speed adjustment. The only adjustments 
required are those for gas and air. 
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At the front end of the motor is the gear 
reduction which runs in a bath of fluid 
grease and is enclosed in an aluminum 
housing. All shafts are mounted in over- 
size ball bearings. The gas head is a 
pressure-tight bronze casting which has 
a removable nozzle seat that can be re- 
placed if the seat becomes damaged through 
careless handling. The wire nozzles are 
made of copper with a hardened-steel in- 
sert. There is no adjustment to the air 
cap, as this is held in fixed position. The 
valve lever operating the simultaneous- 
control taper valve is located in a conven- 
ient and accessible position. 

To put the gun in operation it is only 
necessary to turn on the switch and light 
the gun. The drive component carrying 
the: feed rolls and combustion unit can be 


nue, Chicago 12. Known as the Model 18, 
the controls are located at the back of the 
gun and the spray pattern is adjustable 
from round to flat with all intermediate 
patterns. The gun body is of drop-forged 
aluminum with black electrolytic coating 
for surface protection. The gun head and 
air nozzle are drop-forged bronze with 
heavy plating. 

The nozzle of the spray gun is hardened 
steel, as is the needle valve, which is ad- 
justable to compensate for wear. Its self- 
centering nozzle is designed on a tapered 


seat principle. A cartridge-type air valve 
is used. The two-finger trigger is pro 


tected from wear by a hardened plate on 
the back. All gun parts are made of wear- 
and corrosion-resistant materials; all con- 
nections are of standard pipe threads. 


The Mogulectric metal spray gun is powered by a constant speed induction motor—The only 
adjustments required are those for gas and air 


swung around from a horizontal spraying 
position so the gun can spray vertically, 
up or down or at any angle if desired. The 
feed rolls can be removed for cleaning if 
necessary; no special tools are required. 

The Mogulectric is available for use with 
25-, 50- or 60-cycle a.c. from the Metalliz- 
ing Company of America, 1330 West Con- 
gress street, Chicago 7. 


Spray Gun 4 


A spray gun said to handle all types of fin- 
ishes is announced by the Binks Manu- 
facturing Company, 3116-18 Carroll ave- 


The Binks Model 18 spray gun 


Adjustable 
Air Diffuser 


The type C-1 Anemostat furnishes any de- 
sired air flow pattern by the turn of a knob 
through an adjustment mechanism which 
varies the vertical position of the third 
cone. This produces different air-flow pat- 
terns ranging from draftless diffusion to 
downward projection without affecting air 
resistance. The diffuser utilizes the as- 
piration principle of drawing room air into 
the device and mixing it with supply air. 
The proportion of air drawn into the out- 
let can be varied by the adjustment setting 
from 15 per cent to 35 per cent. 

This adjustable feature of the type C-l 
Anemostat permits it to be used for heat- 
ing, ventilating, or cooling in any combina- 
tion. The air-flow pattern may be modified 
to meet changing conditions of room occu- 
pancy or seasonal weather variations. It 
can be adjusted to neutralize the effect of 
local sources of heat gain or loss or air- 
distribution problems caused by beamed 
ceilings, nearby walls, or columns. It func- 
tions equally well mounted flush to the 
ceiling or on exposed duct work. Adjust- 
ment of the device can also be accomplished 
by remote automatic or manual control. 
Pneumatically operated control equipment 
may be used to adjust any number of Ane- 
mostats simultaneously. 
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The adjustable type C-1 Anemostat 


Installation is simplified and installation 
time said to be reduced two thirds over 
previous methods by a latch-like method 
of fastening the inner assembly to the outer 
cone, Since the inner-cone assembly is 
instantly removable, direct readings of the 
cubic foot per minute of air can be taken 
in the neck of the Anemostat. This re- 
duces the time required to balance the 
system. 

The diffuser is manufactured by the 
Anemostat Corporation of America, 10 
East Thirty-Ninth street, New York 16. 


Lightweight 
Portable Ventilator 


Designed to improve worker efficiency by 
providing fresh air to workers in confined 
places, an aluminum portable safety ven- 
tilator has been developed by the United 
Electric Motor Company, 178 Centre street, 


Portable aluminum ventilator manufactured by 
the United Electric Motor Company 
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New York. Known as the Saf-T-Air, this 
electric-motor-driven ventilator can be used 
either as a blower or an exhauster for 
eliminating hazardous gases, fumes, vapors, 
dust and foul air from drums, vats, tanks, 
boilers and other inaccessible places. 

The Saf-T-Air, which can be passed 
through small openings, has a capacity of 
425 cu. ft. of air per minute and a weight 
of 50 lb. The carrying handle is placed 
over the center of gravity of the unit for 
better balance when being carried or hung 
and to prevent the ventilator from tipping 
over. The size is sufficiently small to per- 
mit passage through small openings. 


Temperature Indicator 


A development in indicators which shows 
temperatures by color is manufactured by 
the Kolor Therm Indicator” Corp., 434 
Broadway, New York 13. Known as the 
Kolor-Therm, the device may be used on 
electrical appliances, single-phase motors, 
chemical apparatus, railway journal boxes, 
and other mechanical applications. 

The Kolor-Therm is yellow at 100 deg. 
F. or less and turns gradually from orange 
to red as the temperature increases. By 
comparing with color standards, the ap- 
proximate operating temperature or danger 
point can be seen, the latter being indicated 


by a full red. Upon cooling, Kolor-Therm 
again becomes yellow. 

Kolor-Therm is made in two models, 
one suitable for a maximum temperature 
up to 190 deg. F. and the other up to 
250 deg. F. 


Hydro- 
Pneumatic Hoist 


The Chadlift hydraulic hoist is designed 
to reduce the time, effort, damage and 
hazard involved in installing or removing 
such heavy items of equipment as air- 
conditioning coils and heavy blower fans. 
It is built in three sections for easy port- 
ability and can be moved through passage- 
ways and doors as narrow as 20 in. It 


The Chadlift hydro-pneumatic hoist in raised 
position with insert showing the hoist in 
lowered position 


can be quickly assembled or disassembled. 

The table of the hoist is only 30 in. 
from the floor level. Air pressure on the 
oil raises the ram to a total of 97% in. 
above the floor. With a 600-Ib. load on 
the table the hoist travelled 67% in. in 
40 sec. 

The Chadlift hydro-pneumatic hoist is 
a product of Lifter, Hutchins & Steele, 
Inc., 7922 Beverly boulevard, Los An- 
geles 36, Calif. 


The Kolor-Therm indicates temperature in color 
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Mechanical Division Scholarship 
at Stevens Institute 


Tue Mechanical Division, Association 
of American Railroads, because of the de- 
mand for mechanical engineers brought 
about by the interruption of training dur- 
ing the war years, is calling especial at- 
tention to its scholarship at the Stevens In- 
stitute of Technology. The scholarship, 
established in 1891, has a total value of 
$1,200 and is available in September to 
sons of members of the Mechanical Di- 
vision. The student selected will be elig- 
ible to receive the benefits of other scholar- 
ships and load funds if the need arises in 
his upper class years. 

Stevens Institute of Technology, a col- 
lege of general engineering, offers but a 
single course leading to the degree of me- 
chanical engineer. Training, however, in- 
cludes instruction in the fundamentals of 
electrical, civil, chemical engineering, and 
management. Detailed information con- 
cerning qualifications for entrance at 
Stevens can be obtained from the Director 
of Admissions, Stevens Institute of Tech- 
nology, Hoboken, N. J. Applications for 
the scholarship should be in the hands of 
A. C. Browning, secretary, Mechanical Di- 
vision, Association of American Railroads, 
not later than March 31, 1948. 


A. A. R. Mechanical Division 
To Meet in June 


THE next annual meeting of the Mechan- 
ical Division of the A. A. R. will be held 
at the Congress otel, Chicago, June 28, 29 
and 30. This is a business session of the 
division and it is not planned to hold any 
exhibition of railway equipment and sup- 
plies. 


Waugh Twin Cushion Draft 
Gears Approved for All 
Freight Cars 


Tue Association of American Railroads 
has issued an official draft-gear certificate 
approving the unlimited application of 
Waughmat twin cushion draft gears for 
all freight cars accepted in interchange 
service. 


Bureau of Safety Report 


Tue annual report of Director S. N. 
Mills of the Interstate Commerce Com- 
mission’s Bureau of Safety for the fiscal 
year ended June 30, 1947, shows that dur- 
ing the year under review, 1,061,699 freight 
cars, 24,767 passenger-train cars and 12,795 
locomotives were inspected, as compared 
with the inspection of 1,203,408 freight cars, 
27,840 passenger-train cars, and 14,580 lo- 
comotives in fiscal 1946. Of the 1947 total, 
3.4 per cent of the freight cars, 3.7 per cent 
of the passenger-train cars and 5.3 per cent 
of the locomotives were found to be de- 
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fective, as compared to the respective 1946 
figures of 3.2 per cent, 4 per cent and 5.4 
per cent. 

Air brakes checked on 2,568 trains (con- 
sisting of 107,327 cars) prepared for de- 
parture from terminals were found op- 
erative on 107,182 cars, or 99.9 per cent. 
This percentage was attained, however, 
only after 1,773 cars having defective 
brakes had been set out, and repairs had 


been made to the brakes on 1,384 cars re- 
maining in the trains. “These trains,” the 
report observes, “had been prepared for 
departure, yet when afterward tested by our 
inspectors, it was necessary to set out or 
repair the brakes on an average of 1.2 
cars per train.” Similar tests on 1,450 
trains arriving at terminals with 74,307 
cars showed that the air brakes were op- 
erative on 97.9 per cent of the cars, and 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the February Issue 
Locomotive ORDERS 


Road g No. of locos. Type of loco. Builder 
Canadian Pacific ................ 20 1,000 hp. Diesel-elec. switch .... Montreal Loco. Wks. 
14 1,000 hp. Diesel-elec. switch ....Canadian Loco Co. 
5 Diesel-elec. pass. .............-. Canadian Loco Co. 
$ 5 Diesel-elec. frt. ATTA, .. -Canadian Loco Co. 
Brie: 5. ar eN rA e 2 6,000-hp. Diesel-elec. frt. American Loco. Co. 
23 6,000-hp. Diesel-elec. frt. ..- Electro-Motive 
4 Diesel-elec, switch ...... .. Baldwin Loco. Wks. 
f Dies-elec. SW AES erican Loco, Co. 
: Yiesel-elec, switch .......... Electro-Moti 
Nashville, Chattanooga & St. Louis .. 212 1,500-hp. Diesel-elec. road units Electro Motive 
Locomotive INQUIRIES 
Road No. of locos. T f loco. i 
Louisville & Nashville ............. EP REN fod aaa a ee hose 
Freicut-Car ORDERS 
Road No. of cars Type of car Builder 
Canadian Pacific ...........-.-+00- s a EA O A hae els National Steel Car 
n 1c c00hs wands R National Steel Car 
100 70-ton covered hopper .......... National Steel Car 
350 70-ton gondola ................ Eastern Car & Fadry 


100 0-ton cabooses ................ Com: shops 
Clinchfield oo... 0.1... eee see ee 1,000 50-ton hopper ................- American Car & Fdr 
Denver & Rio Grande Western..... 2508 20060: MORNE -o sss narsasi genis Pullman-Standard 
Illinois Central ....... na 1,000* 50-ton coal hopper ............ Pullman-Standard 
1,000* 50-ton hopper ...............-- General Am 
New York Central System ......... 2,0005 SS Aon BOA secs acs NT Despatch Shops 
2,0005 §5-ton hopper ................. Despatch ops 
1,0008 70-ton gondola ................ Despatch Shops 


Passexcer-Car ORDERS 


Canadian Pacific (see notes) 


FREIGHT-CAR INQUIRIES 


Road 
Chicago & North Western 


Wheeling & Lake Erie 


Type of car 
box X 


PASSENGER-CAR ORDERS 


Road 


x No. of cars 
Atchison, Topeka & Santa Fe ...... 27 


1 Delivery of this 
used between Jersey City, N. 
Hornell, i 

2 The locomotives, which will cost $3, 
the N. C. & St. L. They 


® Delivery scheduled to begin in July. 
*The coal h 
delivered the latter part of this year. 


All-room sleeping 
29 Sleeping 


uipment is expected early next year. 
sey, City Jpiard petalo N. Y. and two will be pla 
`% rion, io. even o e switchi locomoti i i 
Croxton, N. J., yard, three to Jersey Ne! one to Weehawken N. phe tog Peas 
ill be deli 7,000, as 1948 te aan betw 
wi eliver urin i 
Atlanta, Ga., and can be interchanged in baineer and tant Grclghiecrqicn ae 


opper cars will cost approximately $4,000,000. 


Type of car 


Builder 
AETA Budd Co. 
E E OE RAAT American Car & Fdry. 


Two of the freight locomotives will be 

ced in service between 
gned to the 
+, and two to the Buffalo area. 
road units to be purchased by 
ruceton, Tenn., and 


The other 1,000 cars are to be 


5 Half of each group of cars is intended for the New York Central and half for the Pittsburgh & 


Lake Erie. 

the box cars are scheduled for deliver 

carns will be delivered in the period o 
OTES: 


Deliveries of the hopper cars will be made from August th 
r 


rough ber of this year, 


between December, 1948, and March, 1949, 
Mere i948 an arc 949, and the gondola 


The Canadian Pacific has placed orders with the National Steel Car Company for 25 frames and 


trucks for first class coaches and 5 f 


rames and trucks for double bedroom-roomette Se np! cars 
0 frames 


and with Canadian Car & Foundry for 10 mail-express and 15 ba; e 
and trucks for first class coaches. All frames and trucks are being Tpurcbabed fo p pal built 


in the road’s own shops. 


The Chicago, Rock Island & Pacific has authorized expenditures totaling more than $33,000,000 


for improvements and for the, areas of 37 Dicsel-electrie jocomotives and 2,000 frei 
include ten 1,500-hp. Diesel-electric | ti 
about half of the road’s suburban service. The following Diesel i Soeieey ath i 


equipment to be purchased wi 


ight cars. The 
3 ieselization of 
ocomotives will be purchased for 


delivery during 1948: ten 1,000-hp. switchers, ten 1,500-hp. road switche d ei x 
freight locomotives, at a cost of $5,688,000; and ten 1,500-hp. engines for chara sic whe 


will cost $1,300,000. $9,000,000 will also be 
hoppers. Authorized for 
freights, at a cost of $4,700,000. 


C i spent for the purchase of 1,500 bo: 
delivery in 1949 were five 1,000-hp. switchers and vay PAC ter 
The road has or is about to receive four 4,000-hp. Diesel-electric 


ssenger locomotives built by the Electro-Motive Division of General Mot i 
Rock sland’s major line, signal and relocation program will be continued, eae Potation. ox 


expected that approximately $13,000,000 will be spent for these improvements. 


has been alloted to new or improved 


Some $1,000,000 


passenger and freight stations, shops and other building construction. 


The Nashville, Chattanooga & St. Lows has approved an expenditure of $328,000 for three light- 


weight streamlined cars, which is the road’s proportion of equi 
between Chicago and Florida to be operated on the “Dixie Route.’ 


pment for a new streamline train 


Railway Meohanical Engineer 
MARCH, 1948 


that an average of approximately one car 
per train was not controlled by power 
brakes. 

“The annual reports of the past several 
years mentioned use by certain carriers of 
devices designed to make lock blocks of 
tight-lock couplers inoperative, to compen- 
sate for defects in the coupler which were 
productive of undesired separation of 
trains,” the report continued. ‘“Consider- 
able progress has been made by the various 
carriers during the year in replacing those 
defective couplers with couplers of a mod- 
ified design which are intended to avoid 
accidental separation.” 

According to the report, 685 reporting 
railroads and private car lines which col- 
lectively own 2,135,301 freight cars, have 
equipped a total of 1,488,859 such cars with 
power brakes of specifications complying 
with those set out in the commission’s 
September 21, 1945, order which requires 
the installation of such brakes by January 
1, 1949, on all cars used in freight service, 


except those equipped with passenger-car . 


brakes. The breakdown of the figures 
shows that 72.9 per cent of the railroad- 
owned cars were equipped as of last June 
30, but only 48.1 per cent of the cars owned 
by private car lines. 

“Tests of geared hand brakes conducted 
by the Association of American Railroads 
during the fiscal year resulted in the certi- 
fication of two additional horizontal-wheel 
brakes,” the report continued. “Up to 
June 30, 1947, 12 vertical-wheel geared 
brakes and 6  horizontal-wheel geared 
brakes had been certified by that associa- 
tion. The operation of the load-compensat- 
ing brake has been demonstrated in the 
laboratory of the manufacturer, and the 
Association of American Railroads has 
approved the application of the ‘AB’ load- 
compensating brake to 1,500 cars in inter- 


Simmons-BoaRDMAN PUBLISHING Cor- 
PORATION.— Samuel O. Dunn, chairman of 
the Simmons-Boardman Publishing Cor- 
poration—publishers of the Railway Me- 
chanical Engineer—has been elected, also 
president of the corporation. James G. 
Lyne, assistant to chairman, has been 
elected executive vice-president. Messrs. 
Dunn and Lyne will continue, as hereto- 
fore, to share jointly the editorship of 
Railway Age. H. H. Melville, district sales 
manager for the corporation’s transporta- 


tion periodicals at Cleveland, has been ` 


elected a vice-president, as has also C. W. 
Merriken, district sales manager at New 
York. 


+ 


INLAND Sree Company.—John J. 
Davis, Jr., has been appointed manager of 
sales, Railroad division, of the Inland Steel 
Company, with headquarters at Chicago, 
succeeding William J. Hammond, who re- 
tired on January 1. 

John J. Davis, Jr., was born on August 
3, 1894, at White Pigeon, Mich., and re- 
ceived his higher education at Purdue 
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change service for experimental road-serv- 
ice tests similar to the tests heretofore 
made of the experimental ‘AB’ brake cars.” 


“Must It Rust?” 


Tue American Hot Dip Galvanizers As- 
sociation, Inc., 1611 First National Bank 
building, Pittsburg 22, Pa., has available 
through its secretary and treasurer, Stuart 
J. Swensson, a 16-mm motion picture 
sound film, “Must It Rust?”, depicting the 
zinc coating by the Hot Dip Galvanizing 
process industry. The picture, which has 
a running time of 25 min., shows the steel 
base metal actually rusting as viewed 
through a microscope and the “cleaning” 
of the base metal by the pickling process. 
Also explained is the galvanizing of vari- 
ous products and metallurgical photographs 
of the construction of a zinc coating by 
Hot Dip Galvanizing. 


Erie to Equip Three Divisions 
With Train Communication 


Tue Erie already has begun installation 
of a radio train communication system on 
its Kent, Mahoning, and Meadville Divi- 
sions, to provide complete coverage over 
more than 300 miles and main-line trackage 
between Marion, Ohio, and Salamanca, 
N. Y. Complete installation, with full oper- 
ation, is expected by May first. Equipment 
used in the system is being delivered by 
the Farnsworth Television & Radio Corp., 
Fort Wayne, Ind. : 

All main-line Diesel passenger and Diesel 
freight locomotives operating over these 
three divisions of the Erie will be radio- 
equipped. This will include both cabs of 
seven three-unit passenger locomotives and 
nine four-unit freight locomotives, as well 
as 15 cabooses, a total of 47 mobile radio 


Supply Trade Notes 


University and the Armour Institute of 
Technology. He began his railroad career 
with the Elgin, Joliet & Eastern in 1913, 
serving successively as rodman, instrument 
man, assistant engineer and supervisor of 
track. He joined the Illinois Steel Com- 


John J. Davis, Jr. 


installations. In addition, 14 wayside of- 
fices will be equipped to provide complete 
radio coverage. 

The installation will permit instantaneous 
and constant communication between the 
engineman in the cab and the train con- 
ductor in the caboose, as well as by both 
of them with wayside offices and crew 
members of other radio-equipped trains. 

The system will utilize only very high 
frequency space radio-telephone circuits for 
fixed point-to-train and front-to-rear train 
communications. Plans also include the use 
of walkie-talkie radio sets for head-end 
and rear-end communications on both 
freight and passenger trains. 


Equipment Depreciation Rates 


EguipMENT depreciation rates for the 
Atchison, Topeka & Santa Fe are among 
those prescribed by the Interstate Com- 
merce Commission in a recent series of 
sub-orders modifying previous sub-orders 
in the general proceeding, Depreciation 
Rates for Equipment of Steam Railroad 
Companies. The rates for the Santa Fe 
are prescribed in Sub-order No. 269-B, 
which is a modification of Sub-Order No. 
269-A. 

They are as follows: Steam locomotives, 
2.7 per cent; Diesel-electric road locomo- 
tives, 4.9 per cent; Diesel-electric switch- 
ers, 3.88 per cent; refrigerator and ice cars, 
4.7 per cent; other freight cars of wood- 
underframe construction, 3.6 per cent; 
other freight cars of steel and steel-under- 
frame construction, 3 per cent; lightweight 
passenger-train cars, 3.89 per cent; other 
passenger-train cars, 3.26 per cent; float- 
ing equipment, 2.87 per cent; work equip- 
ment, 3.5 per cent; miscellaneous equip- 
ment, 12.6 per cent. 


pany at Chicago in 1935 as sales engineer in 
the company’s Railroad Materials and 
Commercial Forgings division, and in the 
latter part of the year he went with the 
Carnegie-Illinois Steel Corporation in a 
similar capacity. He subsequently served 
as assistant manager of sales, acting man- 
ager of sales and manager of sales of Car- 
negie-Illinois’ Railroad Materials and 
Commercial Forgings Division. Mr. Davis 
resigned his post with Carnegie-IIlinois to 
join Inland Steel on June 20, 1947, at 
which time it was announced that he would 
succeed to the position of manager of sales, 
Railroad division, on January 1, 1948. 


+ 


CLEVELAND Twist Dritt COMPANY.— 
The Cleveland Twist Drill Co., as a ges- 
ture of good will to the metal-working in- 
dustry, is dedicating to the public five of 
its patents covering tools embodying hard 
non-ferrous metal inserts such ‘as may be 
formed of tungsten carbide. This dedica- 
tion covers the following patents: Re. 
19,182, Drill and Like Instrument and 
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Method of Making Same; 1,887,372, Cut- 
ting and Forming Tools; 1,887,373, Ream- 
ers and the Like; 1,887,374, Drill; 1,977,- 
845, Cutting and Forming Tools, Imple- 
ments and the Like, and Method of Mak- 
ing Same. 
Ld 

Reep Rotter Brr Company.—The Reed 
Roller Bit Company of Houston, Texas, 
has entered the pneumatic tool industry. 
The Cleco Division of Reed Roller Bit 
has been organized as a separate division 


W. J. Vossbrinck 


for the manufacture and distribution of 
rotary and reciprocating pneumatic tools 
for general industry. W. J. Vossbrinck 
has been appointed sales manager. Mr. 
Vossbrinck is a graduate of Lafayette Col- 
lege (1934) in mechanical engineering and 
is a member of the American Society of 
Mechanical Engineers and the Society of 
Automotive Engineers. He comes to Reed 
after thirteen years’ experience in the 
pneumatic tool and compressor industry. 


Joun W. Muer Company.—David L. 
Chamberlin has been appointed vice-presi- 
dent of the John W. Miller Company. Mr. 
Chamberlin was formerly with the New 
York Central for 22 years. 

Ld 

WESTINGHOUSE ELECTRIC CORPORATION.— 
F. D. Weatherholt, formerly eastern resale 
manager of the Westinghouse Electric Cor- 
poration, has been appointed assistant in- 
dustrial sales manager, with headquarters 
at East Pittsburgh, Pa. George E. Rich- 
ardson has been appointed assistant to the 
manager of the feeder division. 


PresseD STEEL Car Company.— The 
Pressed Steel Car Company has announced 
that its freight car sales offices in Pitts- 
burgh, Pa. (the company’s home office), 
New York and Chicago, shortly will be 
consolidated in Cee 


NATHAN MANUFACTURING CoMPANY.— 
Ward Grantham, formerly assistant to the 
president of P. R. Mallory & Co., Indianap- 
olis, Ind., has joined the Nathan Manufac- 
turing Company as assistant to the presi- 
dent. 

+ 

CARNEGIE-ĪLLINOIS STEEL CORPORATION. 
—John A. Schwer, superintendent of pro- 
duction planning at Carnegie-IIlinois’ Gary 
Sheet & Tin Mill at Gary Ind., has been 
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appointed assistant to general superintend- 
ent. Mr. Schwer is succeeded by Joseph 
M. Greer, formerly assistant to general 
manager of production planning of Car- 
negie-Illinois at Pittsburgh, Pa. 

+ 


Batpwin Locomotive Workxs.—R. F. 
Doolittle has been appointed vice-president, 
legal; Frank B. Powers, assistant vice- 
president, engineering; R. B. Crean, assist- 
ant vice-president, production; R. N. Watt, 
assistant vice-president, domestic sales, and 
C. A. Campbell, assistant vice-president, 
foreign sales, of the Baldwin Locomotive 
Works. 

+ 


SranparD STOKER Company.—The 
Standard Stoker Company has removed its 
offices from 350 Madison avenue to 370 
Lexington avenue, New York 17. 

+ 

GENERAL Controts Company.—E. B. 
Maire, formerly regional sales manager for 
the General Controls Company, has been 
appointed sales manager for its Boston, 
Mass., Philadelphia, Pa., Pittsburgh, Bir- 
mingham, Ala., New York, Detroit, Mich., 
Cleveland, Ohio, and Chicago branch 
offices. 

a 2 

DampNey COMPANY OF AMERICA.—The 
Dampney Company of America, Hyde 
Park, Boston, Mass., has appointed W. T. 
Quimby, of Springfield, Mass., as special 
representative in the New York area for 
Apexior and Thur-ma-lox protective coat- 
ings. The Paxton Company, Norfolk, Va., 
has been appointed distributors in Virginia. 

Ld 


Lyon - RayMonp CORPORATION. —George 
G. Raymond, Jr., has been appointed sales 
manager of the Ryon-Raymond Corpora- 
tion, and William L. Peck assistant sales 


manager. 
+ 


Eutectic WELDING ALLoys CORPORA- 
TION.—Theodore I. Leston, formerly di- 
rector of production of the Eutectic Weld- 
ing Alloys Corporation, has been appointed 
vice-president in charge of production, with 
headquarters at the new plant, 110 Duane 
street, New York. r 

Ar Repuction Company.—Charles S. 
Munson, formerly president of the Air Re- 
duction Company, has been elected chair- 
man of the executive committee. John A. 
Hill, formerly a vice-president, has been 


Charles S. Munson 


elected president to succeed Mr. Munson, 
and William C. Keeley, also a former vice- 
president, has been elected chairman of the 
newly created finance committee. Mr. 
Munson began his career with Air Reduc- 
tion in 1919 and has been president since 


John A. Hill 


1937. Mr. Hill joined the company in 
1939, became secretary in 1941 and a vice- 
president in 1945. 

G. V. Slottman, formerly manager of the 
technical sales division, has been appointed 
technical assistant to the vice-president, 
Scott D. Baumer, formerly assistant man- 
ager of the division, as manager, and 
Edward H. Roper as assistant manager. 

+ 


TIMKEN RoLLER BEARING COMPANY.— 
Elmer Anderson, formerly assistant serv- 


ice manager of the Timken Roller Bear- | 


ing Company, has been appointed service 
manager to succeed Pardee H. Frank, who 
has retired after 27 years of continuous 
service. 

+ 

Bowser, Inc.—Bowser, Inc., Fort 

Wayne, Ind., has purchased the entire 
liquid processing division of the Buckeye 
Laboratories Corporation of Cleveland, 
Ohio, it has been announced. Robert H. 
Webster, former general manager of Buck- 
eye Laboratories, has joined Bowser 2s 
sales manager of the new division. 

+ 


Linx-Bett Company.—The Link-Belt 
Company has removed its Pittsburgh, Pa. 
district sales office to 5020 Centre avenue, 
with Otto W. Werner, district sales man- 
ager, in charge. 

H. Merrill Bowman, district sales man- 
ager of the Link-Belt Company at Balti- 
more, Md., has been appointed assistant 
divisional sales manager for power trans- 
mission equipment, with headquarters at 
the company’s Pershing Road plant in Chi- 
cago. Mr. Bowman is succeeded by Eugene 
S. Bogart, who has been transferred from 
Pittsburgh (Pa.). 

+ 

REYNoLps METALS CompANy.—A 16 mm 
motion picture, “Pigs and Progress,” has 
been released by the Reynolds Metals Com- 
pany, Louisville 1, Ky. The picture, in 
sound and color, shows the various stages 
involved in producing aluminum and gives 
a non-technical insight into the many proc- 
esses through which buxite goes before 
emerging as metallic aluminum. It is 
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GAMERA 
SHOWS 
IMPROVED 
CHILL 
CONTROL 


THE RECENT SUPPLEMENT TO 

AAR WHEEL AND AXLE MANUAL in- 
cludes the wheel photograph shown at the 
left. It is the modern camera’s most recent 
record of Improved Chill and Mottle Control. 
In the new supplement, this illustration re- 
places the one shown at the right which has 
appeared in the Manual for a number of years. 
You can compare the two; the im provement 

is apparent. Notice shock-resisting gray iron 
backing in both flange and rim portions of 


f Car & Foundry Co. + 
all Car Wheel & Foundry Co. 
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© 445 NORTH SACRAMENTO BOULEVARD, CHICAGO. 12, ILL. 
Canadian Car & Foundry Co. s 

Maryland Car Wheel Co. = * 
n-Standard Car Mfg. Co. * = Southern Wheel (American Brake Shoe Co.) 


wheel treads now being produced. This affords 
greater protection as compared with treads 
produced when older practices were used. 


These advances have been brought about 
after long study and cooperation on the part 
of the AMCCW Research Department and the 
individual members of the Association. They 
result from metallurgical progress combined 
with wheel design improvements, and offer 
greater strength in both the flanges and rims 
of chilled wheels. 


Griffin Wheel Co. 


‘6392 


New York Car Wheel Co. 
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THERE'S AN AIRETOOL TUBE CLEANER 
AND EXPANDER FOR EVERY TYPE OF 
RAILWAY TUBULAR CONSTRUCTION 
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available without charge to interested 
groups through the company’s advertising 
department at 2000 South Ninth street, 
Louisville. 

+ 


Norma-HorrMan BearINGS Corrora- 
TION.—Charles Pomeroy Collins has been 
elected president and a director of the 
Norma-Hoffman Bearings Corporation and 
will resign his present duties as secretary 
and general counsel of SKF Industries, 
Philadelphia, Pa. 

+ 


GRIFFIN WHEEL ComĪmPANY.—Frederick 
K. Vial, vice-president and a director of 
the Griffin Wheel Company at Chicago, 
has retired after 45 years of service with 
the company. 

+ 

RANSOME MACHINERY CoMPANY.— W, 
H. Scherer, who has been appointed gen- 
eral manager and elected a director of the 
Ransome Machinery Company, a subsid- 
iary of the Worthington Pump & Machin- 
ery Corp., as announced in the February 
issue, was assistant superintendent of the 
East Springfield, Mass., works of the 
Westinghouse Electric Corporation for 20 
years. He joined Worthington Pump & 


W. H. Scherer 


Machinery in 1937 as superintendent c 
the Holyoke, Mass., works, and was late 
appointed assistant to the vice-presider 
in charge of manufacturing. He has bee 
acting manager of Ransome Machiner 
since June, 1947. 

+ 


MAGNAFLUX CORPORATION. — À secor 
National Conference on Railroad Inspe 
tion with Magnaflux and Zyglo will | 
held by the Magnaflux Corporation c 
April 12 and 13 at the Congress Hote 
Chicago. Individual and panel groups : 
railroad men will read papers on and di 
cuss practices and recommendations fi 
most effective Magnaflux and Zyglo pr 
cedures used by suppliers during manufa 
ture and by the railroads for inspection | 
Diesel and steam locomotives, car part 
track materials, maintenance-of-way equi 
ment, and for reclamation. 

+ 

Bear MANUFACTURING COMPANY.—E, 
ward Quekels, sales manager of the Be 
Manufacturing Company for the last 
years, has been appointed director of 
newly created product development a: 
service department. Walter V. Hall, w) 
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there is a place... 


W JE FIRMLY believe that for a long 
long time, there will continue to 
be a demand for steam locomotives. 


Therefore, while we are building diesel- 
electrics for the switching field — and 
while we have the highest hopes for the 
free-piston gas generator turbine which 
we are now testing for locomotive use— 
we will continue to build a complete line 
of steam locomotives. 


We will continue to explore all possible 
ways of improving such locomotives. We 
will continue to build them with the 
traditional fineness of design and manu- 
facture that is responsible for Lima’s 
world-wide reputation. And we will con- 
tinue to believe that there is a place for 
these locomotives — for such modern 
power as the 2-6-6-6’s we are now build- 
ing, as our fifth order for the C&O. 


LIMA 
HAMILTON 


CORPORATION 


DIVISIONS: Lima, Ohio — Lima Locomotive Works 
Division; Lima Shovel ond Crane Division. Hamilton, 
Ohio — Hooven, Owens, Rentschler Co.; Niles Tool 
Works Co. 


PRINCIPAL PRODUCTS: Locomotives; Cranes and 
shovels; Niles heavy machine tools; Hamilton diesel 
ond steam engines; Hamilton heavy metal stamping 
presses; Homilton-Kruse automatic can-making ma- 
chinety; Special heavy machinery; Heavy iron cost- 
ings; Weldments. 


m 


INNER-SEAL 
THE WEATHERSTRIP THAT HAS NO EQUAL 


Used on Pennsylvania Class GG 1 Electric Locomotives 


The Pennsylvania Railroad uses Bridgeport Inner-seal for 
weatherstripping end, side and bulkhead doors on its Class 
GG 1 Electric Locomotives for these important reasons: 
First, Inner-seal provides greatest protection for main motors 
and vital allied equipment and insures greater engine crew 
comfort by sealing out abrasive dust, corrosive dampness, 
annoying drafts and much outside noise. Second, Inner-seal is 
easier to install. Uniquely constructed, it is resilient and flexi- 
ble, making it simple for any careful workman to weather- 
strip doors or hatches even where sharp corners and com- 
pound curves are involved. Finally, Inner-seal is longer lived. 
The live sponge rubber bead is molded for life onto a flange 
woven of spring steel wire and cotton thread. With a neoprene 
coat added, Inner-seal is highly resistant to abrasion, sunlight, 
oil and extreme temperature variations. Complete details on 
the many standard sizes and colors plus information on special 


designs will be sent on request. Write today for data sheet. 


FABRICS, INC. 


joined the company as a market specialist 
a year ago, will take over sales of automo- 
tive alinement and industrial balancing 
equipment. 


+ 
Lumrnator, Inc.—Orval W. Rahn, who 
has been associated with Luminator, Inc, 
at Chicago, since 1939, has been appointed 
associate design as 


AMERICAN LocomMoTIvE COMPANY. — 
Harry P. Davison has been appointed as- 
sistant to William S. Morris, vice-president 
of the American Locomotive Company. 

Harry P. Davison has been associated 
with American Locomotive since 1919. He 
started at the Montreal, Que., plant as a 
shop clerk and was the first special appren- 
tice ever employed by Alco in its account- 


== 
= 
= 
= 
= 


Harry P. Davison 


ing department. He later became a spe 
cialist in cost accounting. Before being 
transferred to the general offices in Sche- 
nectady, N. Y., in 1936, he served in com- 
pany plants at Dunkirk, N. Y., and Au- 
burn, and Richmond, Va. 
+ 

Amr Repuction Paciric CompANy.—The 
Air Reduction Pacific Company, a subsid- 
iary of the Air Reduction Company re — 
cently organized to take over the West 
Coast business of the Air Reduction Sales 
Company, has announced the appointments _ 
of four vice-presidents, as follows: L. A. 
Hamilton for the Seattle, Wash., district; 
E. W. MacCorkle, Jr., for the Portland, 
Ore., district; H. W. Saunders for the San 
Francisco, Calif., district, and H. A. Hoth 
for the Los Angeles, Calif., district. 

+ 


SKF InpustriEs, INc.—E. A. Hutson 
has been appointed railway sales field engi- 
neer in the Chicago district office of SKF 
Industries, Inc. 

+ 


GENERAL Motors CORPORATION, FRIGID- 
AIRE Division.—J. G. Clarke, former bev- 
erage-cooler contact representative for the 
direct factory sales department of the Frig- 
idaire division of the General Motors Cor- 
poration, has been appointed railway dining 
car refrigeration and mobile water cooler 
specialist, to succeed J. R. Killen. Mr. 


Tough Spring stesi wire Killen has been appointed resident Tepre- 


molded for life into live 


112 (164) 


BRIDGEPORT 1, CONN. 
sponge rubber Est. 1837 


Represented in Canada by 
THE HOLDEN CO., LTD., Montreal, Toronto, Winnipeg and Vancouver, B. C. 


sentative for direct factory sales in the 
Pacific region, with headquarters in San 
Francisco, Calif., to succeed the late Russell 
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speed 54.5 M.P.H. 


The E-2 radial buffer incorporates 
a built-in draft gear with large 
bearing areas. Two large adjusting 
wedges, energized by compressed 
springs, hold the chafing plates in 
frm contact, permitting no slack 
but retaining complete freedom of 
Movement between engine and 
tender. This effectively dampens 
and absorbs both horizontal shake 
and vertical vibration of the loco- 
motive, Only the Franklin “E” type 
bafers provide this shock absorb- 
mg action. 


Before 


How to cure a 
ROUGH-RIDING LOCOMOTIVE 


After 


speed 54.6 M.P.H. 
VERTICAL BOUNCE 


HORIZONTAL SHAKE 


FRANKLIN E-2 BUFFERS will reduce 
maintenance by damping and absorbing horizontal 


shake and vertical vibration. 


The E-2 radial buffer will make any locomotive, at any speed, a 
better riding engine. It requires minimum attention and will cut 
down maintenance on many related locomotive parts by markedly 
reducing shake and bounce. Crews appreciate the greater comfort 
it brings. 

The above charts show the effectiveness of this buffer. These 
charts were made on a western road — two days apart — on the same 
locomotive, between the same mileposts, pulling the same trainload 
in the same direction at the same speed. The E-2 buffer, as com- 
pared with the wedge-type buffer originally used, reduced vertical 
bounce 50%, horizontal shake 66%, and acceleration of vertical 
bounce (impact factor) 62%. 


FRANKLIN RAILWAY SUPPLY COMPANY 


NEW YORK e CHICAGO © MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER ° COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS © CAR CONNECTION 
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Magnus 755 in the Magnus Aja-Dip Machine | 727707. os oe Abo pas ar 
Can Cut Diesel Parts Cleaning Time by 90% 


as railway refrigeration and air-condition- 


C. E. P. Smith 


ing specialist, a newly created sales engi- 

neering post in direct factory sales. 
J. G. Clarke joined Frigidaire’s commer- 
Before cial and air-conditioning division in 1927 
Cleaning as sales engineer. He later worked as zone 
manager of the New England and New 


After 
Cleaning 


Better Cleaned Parts 
With Next to No Hand Work! 


HE installation shown above is a typical example of J. G. Clarke 
what this combination of superior cleaner and unique 
machine can do for you. York areas before his wartime assignment 
In the railroad shop where it is used, this Aja-Dip Ma- | in priorities in 1941. He was with Frigid- 
chine cleans eight liners in two hours where solvent used aire’s machine gun training unit from 1942 


in still tanks used to take 18 hours! Heads that used to we Aes when he became associated with 

ke 30 hours are cleaned in four. Manual finishing is irect Factory sales, Mss Smith joined. the 
ta oe i A g company in 1936 as an instructor in the 
virtually eliminated. Diesel parts of all kinds are ready Frigidaire service department. He was 
for DETRE assembly in one quarter of the time transferred to direct factory sales in 1945. 
formerly required. J. R. Killen became associated with 

If you have not as yet investigated the job that Magnus Frigidaire’s commercial sales department 
755 can do in the Aja-Dip Machine on your diesel parts | in 1926 and transferred to direct factory 


cleaning operations, write us for the complete story. sales in 1935. ‘ 
MAGNUS CHEMICAL COMPANY SranpArD Forcincs Company.—C. R. 
77 South Ave., Garwood, N. J. Lewis, vice-president and a director of the 
IN CANADA — MAGNUS CHEMICALS, LTD. Standard Forgings Corporation at Chicago 
4040 Rue Masson, Montreal 36, Que. has retired after 30 years of service with 
Service representatives in ire cities. the company. Mr. Lewis’ railroad experi- 


ence included 22 years in the freight traffic 

department of the Cleveland, Cincinnati, 
Chicago & St. Louis. 
© 

AMERICAN BRAKE SHOE COMPANY.— 

John A. Fellows has been appointed assist- 

ant chief metallurgist at the research cen- 


CLEANERS EQUIPMENT •e METHODS ter of the American Brake Shoe Company 
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on existing locomotives 


From the point of view of saving in flue maintenance, as well as 
improvement in steaming qualities, the installation of Security 
Circulators in existing steam locomotives will prove a profitable 
investment. 

Security Circulators are suitably proportioned to the size and 
type of boiler to give the best peau in bettering boiler perform- 


ance and increasing locomotive availability. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK + CHICAGO 


[SEC UR 1 CIRCULATOR DIVISION 
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FOR BETTER pet e.. - USE EES SURE TERATED woop 


= oa fi a 


wine? Je 


What are YOU doing 
to cut this repair bill? 


The average ‘doctor bill’ for the nation’s freight cars was $212.69* 
in 1946! 


Every mile that each freight car traveled the repair cost averaged more 
than 1.2 cents. 


Some of this expense was unavoidable—toll paid for aged equipment. 
But some is avoidable—through the use of pressure-treated wood. 


Many major railroads are increasing freight car service between shop 
trips, by using pressure-treated wood for decks, for gondola siding, for 
stringers, nailing strips and other vulnerable parts. If you are now 
installing untreated wood, a big savings opportunity is ready and waiting. 


Today—saving is the surest highway to profits. Let us help you reduce 
your share of excessive car repair costs, with pressure-treated wood. 


In new cars and for repairs, specify pres- 
sure-treated wood. 
(*Figures from A.R.C.I. statistics) 


KOPPERS) PRESSURE-TREATED WOOD 
v 
KOPPERS COMPANY, INC. 
PITTSBURGH 1, PENNSYLVANIA 
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at Mahwah, N. J. Mr. Fellows is resum- 
ing his association with the company after 
2% years’ service in the atomic energy 
field and 1% years with the Union Car- 


John A. Fellows 


bon & Carbide Co. He originally joined 
Brake Shoe as assistant metallurgist in 
December, 1937. 

J. Robert Pauline, formerly assistant to 
the vice-president in charge of operations 
and engineering, has been appointed works 


manager of the Kellogg division, with 
headquarters in Rochester, N. Y. 
+ 
Durr-NorToN MANUFACTURING Com- 


PANY.—L. E. Lee has been appointed sales 
manager of the Duff-Norton Manufactur- 
ing Company. 

Mr. Lee began his business career with 
the Goodyear Tire & Rubber Co. In 1933 
he joined the Johns-Manville Sales Cor- 


L. E. Lee 


poration of New York, as manager of sales 
promotion and jobber relations and for 
the past nine years has worked in the 
transportation department at Cleveland, 
Ohio. 

+ 


PyLe-NaTIonaL Company. — A. C. 
Heehler, formerly with the Mars Signal 
Light Company of Chicago, has been ap- 
pointed sales engineer of the Pyle-National 
Company. Peter G. Holliday, formerly 
vice-president of the Standard Cap & Seal 
Corp., Chicago, has been appointed works 
manager, and Thomas J. Little eastern sales 
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Elesco Steam Dryer System 
— aswres — 
e Dry steam to superheater. 
e Higher superheat. 
e No scale or mud in throttles. 


e Less wear on valve and 
cylinder rings. 


“Carry-over in Locomotive Boilers” sent on request. 


{ 
| ELESCO 
J OVERTICAL STEAM ORYER 
( 
Steam SEPARATOR 


ELECTRICAL CONDUIT 
TO GENERATOR 


mH ) 


TO GROUND 


THE 


SUPERHEATER 


COMPANY 


Representative of AMERICAN THROTTLE COMPANY, INC. 
60 East 42nd Street, NEW YORK PRR 
122 S. Michigan Ave., CHICAGO ESO) 


Montreal, Canada, THE SUPERHEATER: COMPANY, LTD. 


" YESTERDAY’S 
- WOMACHINESOW 


TOMORROW’S 
PROBLEMS 


You can win or lose your battle 
of sales on price! Obsolete ma- 
chinery means high production 
costs. But modern, tailor-made 
BEATTY-ENGINEERED machines 
can give you faster, higher- 
quality production at a lower 
cost. And you'll need that cost 
advantage in tomorrow’s mar- 
ket. There’s a better way to 
handle most production jobs. 
Our job is to help you find that 
better way. Call us in now. 
Our broad experience in metal 
working production qualifies us 
to handle the most difficult as- 
signment. 
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BEATTY Hydraulic Press 
Brake for V-bending, form- 
ing, pressing, flanging. 


BEATTY Single End Punch 
available in capacities up 
to 350 tons. Ideal for car 
shops and jous requiring 
multiple tooling. 


BEATTY No. 14 Toggle 
Beam Punch for structural 
steel fabrication. 


BEATTY 250-ton Gap Type 
Press for forming bend- 
ing, flanging, pressing. 


MACHINE AND 


MFG. COMPANY 
HAMMOND, INDIANA 


manager. Mr. Little’s headquarters are in 
Grand Central Terminal, New York. 
Thomas J. Little was previously a mem- 
ber of the sales organization of Anaconda 
Wire & Cable Co., New York, as sales 
engineer, manager of transmission sales, 
and as executive assistant. He was ap- 
pointed U. S. Delegate to and attended the 
International Hi-Voltage Congress (C.I.G. 
R.E.) held in Paris, France, July, 1946. 
During the war Mr. Little served for two 
years with the New York Ordnance Dis- 
trict as Chief of the Conversion Engineer- 
ing Section, Production Service Branch, 
Industrial Division. Upon completion of 
this assignment he received the U. S. Army 
Ordnance Award for Meritorious Civilian 
Service on October 10, 1944. From June 
15 to March 1, 1945, he was on duty in 


T. J. Little 


Germany as Chief of the Non-Ferrous 
Metal Section of the Office of Military 
Government. During the first five years 
of his career Mr. Little was in the mining 
industry where he worked as sampler, 
trammer, shift boss, and electrician. The 
next four years were spent in the study of 
electrical engineering at Union College and 
the General Electric Engineering Test De- 
partments at Schenectady, N. Y., and Pitts- 
field, Mass., specializing in railway elec- 
trification and high-voltage work. Upon 
completion of this training he returned to 
Anaconda Copper Mining Company and 
was for five years electrical engineer and 
electrical superintendent of its Anaconda 
and Butte properties. 


Obituary 


Witt1am L. Beaupway, president of 
the Chicago Malleable Castings Company 
at Chicago, died at his home in that city 
on January 28. 


W. Tom AsuE, sales representative of 
the Railway Truck Corporation, with 
headquarters at Chicago, died at Mercy 
hospital in that city on January 18, follow- 
ing a short illness. 


Ray G. Aurien, assistant chief mechan- 
ical engineer of the American Steel Foun- 
dries at Chicago, died at his home in 
Evanston, Ill, after an illness of several 
months. Mr. Aurien had been a member 
of the firm’s engineering staff since 1929, 
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AVAILABILTY 88.4% 


If you’re looking for day-in and 
day-out dependabi ‘ity — for main- 
tenance costs that will make even 
the toughest “super” face life with 
a smile — then make sure your 
next freight locomotives bear the 
General Motors name plate. 


Consider, for a moment, the out- 
standing performance of General 
Motors Diesel freight locomotives 


` 


5 MILLION 
MILES 


OF MOUNTAIN HAULING— 


on the Denver & Rio Grande West- 
ern—a line that provides a good 
stiff test of a locomotive’s brute 
strength and stamina. 


In rugged service — hauling heavy 
freight up mountains and braking 
it down grades. Twelve General 
Motors freight Diesels show an 
average availability record of 
88.4%. They have covered a total 


RAL MOTOR 


of 5,246,815 miles since 1942 with 
an average monthly mileage per 
locomotive of 9,254. Three other 
General Motors locomotives are 
amassing similar records in com- 
bined freight and passenger service. 


Records like these are potent rea- 
sons why railroad men everywhere 
have made General Motors Diesels 
the synonym for “tops” in the 
freight-haulage field, as well as in 
passenger and switching service. 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS 


LA GRANGE, ILL. 


Locomotive air pumps packed 


with DURAMETALLIC D-911 


stay sealed and tight for 175,000 
to 200,000 miles. 


E Proved by actual service 


DURAMETALLIC 
PACKING MEANS: 


e Easy to apply 
è Stays packed — no leaks 
e No scored rods (less than .003” 


records on leading railroads. 


DURAMETALLIC 
KALAMAZOO 


The 
PERFEC 
SEAL 


} CORPORATION 
D micHiGAN 


MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS 


ROTARY MECHANICAL 


tor view 


10} 
voNG 
Aae 


Wing Revolving Unit Heat- 
ers keep the heated air 
moving, circulating around 
obstacles, seeking out far . 
corners, spreading an even, 
uniform, healthfully invigor- 
ating blanket of warm air 


over the entire working 
area. Wing Revolving Unit 
Heaters do what no other 


L. J. Wing Mfg. Co. 
E 82 Seventh Avenue 
New York 11 


Factories: 


. 
cette REVOLVING UNIT HEATERS 


Montreal, Can. 
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SEALS and PACKING TOOLS 


Revolving 
Discharge 
Outlets 
for 
Thorough 
Heat 


Coverage 
form of plant heating 
can do. It circulates the 
warm air completely and 
thoroughly over the entire 
working area, regardless of Write for 


obstructions. It eliminates 
unhealthful hot and cold 
spots, chill corners or con- 
centrated blasts of hot air. 


Bulletin HR-5 


prior to which time he had served in the 
engineering department of the American 
Brake Company at St. Louis, Mo. 


+ 


WuLram BECK, service engineer in the 
Southwest and West for the Magnus Brass 
Manufacturing Company, died suddenly in 
Cheyenne, Wyo., on January 10. 


Personal 
Mention 


SıLas J. FuLLER, whose appointment as 
mechanical engineer of the St. Louis 
Southwestern, at Pine Bluff, Ark., was 
reported in the February issue, was born 
on December 25, 1894, at Denison, Tex. 
He attended elementary and high schools 
in his home town and received his education 
in mechanical engineering through the In- 
ternational Correspondence Schools. He 
began his railroad career in 1911 as a ma- 
chinist apprentice in the employ of the 
Missouri, Kansas & Texas (now Missouri- 
Kansas-Texas), and entered the road’s me- 
chanical engineering department as a drafts- 
man at Denison in 1914. Following mili- 
tary service during World War I, Mr. 
Fuller returned to the M-K-T as a me- 


Silas J. Fuller 


chanical draftsman at Parsons, Kan., in 
1919. Shortly thereafter he entered the 
service of the Kansas City Southern as 
mechanical draftsman. In 1922, he be- 
came mechanical draftsman of the Cotton 
Belt. He was appointed general car fore- 


| man at Pine Bluff in 1939 and assistant 


mechanical engineer in 1942. 


E. F. Weser has retired as general 
superintendent of automotive equipment of 
the Burlington Lines at Chicago. Mr. 
Weber was born on November 6, 1877, at 
Creston, Iowa. He began his career with 
the Burlington as a boilermaker appren- 
tice at Creston in 1892, at the age of 15. 
He left the road in 1896 to engage in other 
pursuits. He completed a course in me- 
chanical engineering with fħe International! 
Correspondence School and rejoined the 
Burlington in 1904 as tool room foreman 
and draftsman at Creston. He was subse- 
quently transferred to the engineering de- 
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EMPTY CARS 
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A 
GREAT LAKES STEEL 
PRODUCT 


STEEL FLOOR DIVISION, PENOBSCOT BLDG., 
O F NATIONAL STEEL CORPORATION 


E These photographs show why shippers can’t 


load rough, heavy freight in wood-floor 
gondolas or blocked loads in conventional 
steel-plate-floor cars. The result?—when a 
shipper’s incoming freight and outgoing 
products require different types of flooring, 
his sidings fill up with useless empty cars. 
You’ve got to haul these away and send 
him additional cars with floors suitable 
for his outbound lading. This switching and 
road-hauling of non-revenue-empties is a 
profit-eater for the carrier, a car-supply- 
cutter for the shipper. 


Contrast this with the situation when a 
shipper receives his incoming freight in 


*PATENTS PENDING 


ALL-PURPOSE 
NAILABLE STEEL FLOORING’ 


Handles the freight and 


BRINGS IN THE REVENUE 


gondolas equipped with NAILABLE STEEL 
FLOORS. He can use the same cars for his 
outgoing products because NAILABLE STEEL 
FLOORING is suitable for all types of open- 
top lading—rough freight, finished goods, 
fine bulk commodities; steel scrap, farm 
machinery, core sand. If there’s a load 
available, the gondola with the NAILABLE 
STEEL FLOOR will take it—and not require 
an empty haul. For railroads this means 
lower operating costs and more revenue}; 
for shippers, better car supply. 


Check the shippers on your line to see 
how many get open-top cars in their plants 
that are unsuitable for their outbound 
lading. We think you'll find you 
can ease car shortages and save 
money by converting your gon- 
dolas to payload cars with NAIL- 
ABLE STEEL FLOORING. 


GREAT LAKES STEEL CORPORATION 


DETROIT 26, MICHIGAN 
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RUST-OLEUM 


H Checks Rust 


For Maintenance 


uith 


i hat 
' It’s the Scientific Rust Preventive t 


signed to supervise the operation of in- 
ternal-combustion ergines used in the water- 
service department and to improve the 


operation and maintenance of section-type 


! 

| F 

partment at Chicago, where he was as- 
motor cars. 


Mr. Weber was later, suc- 
cessively, special mechanic on the general 
manager’s staff, assistant engineer, super- 
intendent of automotive service, and general 
superintendent of automotive equipment. 


L. B. Grorce, who has been appointed 
assistant chief of motive power and rolling 
stock of the Canadian Pacific at Montreal, 
Que., as announced in the February issue, 
was born at Ashton-in-Makerfield, Eng- 
land, on April 14, 1896. He entered rail- 
road service on December 5, 1910, as a 
messenger in the mechanical department 
of the Canadian Pacific at Vancouver, 
B. C. He was appointed a clerk in the 
mechanical department in August, 1911, 
and machinist apprentice at Vancouver in 
August, 1913. Mr. George enlisted with 
the Canadian Expeditionary Forces on 
September 7, 1915, and served with the 
72nd Seaforth Highlanders, 4th Canadian 
Machine Gun Battalion in England, France 
and Belgium, and also as draftsman at 
Wollwich Arsenal. He was wounded in the 
Battle of the Somme in November, 1916. 
Mr. George returned to the C. P. R. on 
July 7, 1919, and served in various capac- 
ities in the mechanical department, in Sep- 
tember, 1940, becoming division master 


by Water, Brine, Smoke, 


: Heat Weather, Uremic Acid, Etc. 
. 1 


Here's How RUST-OLEUM 
Saves Labor and Money 


ion Time 
Less Preparati f 
No sandblasting, flame clean- 
% ing or chemical dissolvers . 
recessary: Merely wears 
to remove rust scale, dirt, etc. 
Rust-Oleum Goes on Faster 
@ It saves 25% on ge 
une an at DD ellent 
a 5 
ores see sallons of economy. 
during Protection : 
An Olcit outlasts oaan 
materials m oe neeo 
e! 
aon coder which it's used. 


To USE 
EASY LASTING 
“SATISFACTION 
APPLY BY 
BRUSH, DIP OR 
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2819 Oakton Street 


RUST-OLEUM . 


Rust-Oleum Rust Preventives can help you to 
achieve greater net profits by a considerable 
reduction in the cost of maintenance of all rust- 
able metal surfaces. Indoors or out— wherever 
rust threatens— Rust-Oleum cuts losses from 
rust. IT CAN BE APPLIED DIRECTLY OVER 
RUSTING METAL — by brush, dip or spray. 
It’s tough, elastic, weatherproof! 
The use of Rust-Oleum adds extra years of 
service to rolling stock, bridges, metal build- 
ings, right-of-way structures, signal equip- 
ment, tanks, towers, etc. Rust-Oleum provides 
lasting protection for an average of ¥2 cent 
a square foot per coat material cost. 


Get the facts NOW. Write today for Catalog 
No. 145. 


ORPORATION 


anston, Minois 


L. B. George 


mechanic at Lethbridge, Alta. He was 
loaned to the Canadian government as as- 
sistant supervisor aircraft production, De- 
partment of Munitions and Supply, at Ot- 
tawa, Ont., in July, 1941, and during the 
following September became supervisor of 
aircraft production for Canada. In March, 
1942, Mr. George became works manager. 
Weston shops, C. P. R., at Winnipeg, and 
in May, 1946, assistant superintendent mo- 
tive power and car department, Western 
lines, C. P. R., at Winnipeg. 


M. P. NuNNALLY, whose appointment as 
assistant superintendent of motive power 
of the St. Louis Southwestern, at Pine 
Bluff, Ark., was reported in the February 
issue, was born at Richmond, Va., on 
March 22, 1898. He began his railroad 
career as a machinist apprentice with the 
Southern in 1916. He later became ma- 
chinist and shop draftsman, and in 1922 
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DELIVER n NES 


{ retion of vast ji 


COAST-TO-COAST FACILITIES 
11 plants and 25 sales offices 
_ “Geros the nation. 


. EXPERIENCE 
Years of “know-how” mean- 
better products. 


GOOD SOLDER, AND ALL THIS TOO! 


hi Federated solder you get the exact and ingot; acid core, rosin core and 


metal you specify, PLUS all these in- solid wire; triangle, strip, wiping 
tangible ingredients. These back- and segment — see Federated first. 


ground factors mean service and 
security...they mean that you get 
consistently better solder to help 
METALS DIVISION 


you do a consistently better job. 
For any size, form, or composition AMERICAN SMELTING AND 
REFINING COMPANY 


of solder—bar, pig, body, drop, foil 120 BROADWAY, NEW YORK 5, N. Y. 
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MICROHONING is 


BETTER QUALITY... 
GREATER OUTPUT 


MODEL 728 


Completely automatic, electronic control of uniform size 
Within folerance of 0.0001 to 0.0003-inch is a production-proven 
feature of these new unit-assembled, hydraulically actuated, heavy- 
duty Hydrohoners. 

With this simplified, spindie-in-quill construction torque and thrust is 
restricted to the centerline of the spindle—alignment is accurately 
maintained—weight of parts in motion is minimized— stroking speeds 
may be higher without increasing power input—all conventional 
mechanical linkages and hydraulic systems are simplified. 


To explore the amazing, new possibilities of the Quicker, Better, 
Lower Cost Method of Production Processing by Microhoning. 


WRITE NOW for further specifications. 


MICROMATIC HONE CORPORATION ts Mites, Cal. - Houston, Teras 
8100 Schoolcraft Ave., Detroit 4, Michigan, U.S.A. Guilford, Conn. - Brantford, Ont , Can 
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joined the engineering department oí the 
American Locomotive Company. During 
the following year he was employed in the 
engineering department of the Clinchfield. 


M. P. Nunnally 


In 1926, he was appointed chief draftsman 
of the Cotton Belt; in 1942, acting me- 
chanical engineer and, in 1943, mechanical 
engineer, and was holding the latter posi- 
tion at the time of his current promotion. 


A. H. Glass 


A. H. Grass, chief motive power inspec- 
tor of the Chesapeake & Ohio, has been 
appointed fuel supervisor, with headquar- 
ters in Richmond, Va. In his new position 
Mr. Glass will draw up specifications for 
locomotive fuel, supervise the inspection 
of mines and fuel, oversee the instruction 
of employees in the use of locomotive fuel, 
and participate in tests made in connection 
with locomotive operation and fuel con- 
sumption. Mr. Glass began his railroad 
career as a locomotive fireman in the em- 
ploy of the Norfolk & Western in 1913. 
In 1914 he became a fireman on the C. & 
O. He served with the United States Army 
in 1917-18, then returned to the C. & O. 
as a locomotive engineman. He became 
traveling fireman in 1927; motive-power 
inspector in 1929; mechanical assistant on 
May 1, 1942, and chief motive-power in- 
spector in 1943. 


Cuartes A. NICHOLSON, whose retire- 
ment as assistant superintendent of motive 
power of the St. Louis Southwestern, at 
Pine Bluff, Ark., was reported in the Feb- 


Railway Mechanical ineer 
y MONARCH. 1948 


This cheery 
“Fiesta” car 


is social 
center of 


new trains 
in Golden 
State Fleet 


ROC 


EDISON STORAGE BATTERY DIVISION OF THOMAS A. EDISON, INCORPORATED, WEST ORANGE, N. J. 


K ISLAND’S BEST: 


Bonne 


THE COLORFUL GOLDE 


assenger comfort, safety and satisfaction are given prime consideration in the 
P luxurious postwar passenger cars on the Rock Island’s new Golden State Fleet. 
This is evidenced by the wide use of electric power for improvements in air condition- 
ing, illumination, brake control, radio and wire recording, food-serving facilities and 
other functions. Cars utilize the 64-volt system, which includes 714-kw engine-gene- 
rators and 50-cell A8HW batteries with an 8-hour capacity of 21 kwhr. 


The electrical system features an outstanding method of generator regulation, based 
on the ability of the nickel-iron-alkaline battery to accept current at an average of its 
normal 7-hour charge rate. Through this method, the battery receives a high rate of 
charge during low load intervals when the generator has ample output for charging; 
during heavy load periods it merely floats on the line. 


This balanced distribution of generator output reduces materially both fuel con- 
sumption and engine wear. In addition, load-voltage regulator losses are lower, electrical 
lockers are cooler and regulator carbons last longer. 

For full details on the Golden State Fleet generator 


control and the manner in which it obtains maximum 
performance, contact your EDISON district office. 


Read STORAGE BATTERY POWER for 

| l D I S O N information on new developments in 

s č railway cars and their power systems. 
Nickel + Iron Alkaline 

Ask your EDISON district office for your 


STORAGE BATTERIES feds ETIR, 
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THE PROBLEM: 


214 PLATES TO BE PUNCHED, 


each having 32 holes 13/ 16" dia., 4 holes 
1-1/16" dia. and 2 notched corners 2" square. 


If runs are short, spacing of 
holes irregular, sizes and 
shapes of holes varied . . . 
Then the Thomas Plate Du- 
plicator is the answer to 


your production problems. 


BULLETIN 312 


contains a complete descrip- 
tion of this indispensable 
machine, Write. 


PUNCHES - SHEARS ° PRESSES 
BENDERS - SPACING TABLES 
DUDGEON 
TYPE 22 


The new DUDGEON 
22 series is a streom- 
lined design, increas- 
ed in ruggedness by 
simplified construc- 
tion. The sturdy one- 
piece frame with- 
stands heavy use 
without cracking of 
worping . . . ossure 
life long rapid pro- 
duction in rolling 
tubes. A hardened 
guide ring bearing 
against the hardened 
surface of the frame 
provides longer life 
than the customary 
bronze bushing. This 
series expands a 
large range of tube 
gauge sizes, draws 
ond sets the tubes 
automatically and 
gives smooth, rapid 
expansion and feed. 


¢ k too, what we mean when 
Seach tool is designed by and 


na up” jo job quality. Do 
find that DUDGEON’S 

97 years have bene: ‘aggressively occu- 

pied in advancing designs, improving 

materials, ‘and 

rs deliver maximum 


Complete literature 
on DUDGEON prod- 


ucts — exponders, 
hydraulic pumps and 
jocks — available. 


Write Deport ment 
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what good tools can 5; 4 


“modernizing methods so _ l 


ruary issue, was born at Litchfield, Ill., on 
August 1, 1877. He entered railroad sery- 
ice in 1891 as a machinist apprentice in 
the employ of the Wabash at Moberly, Mo., 
and subsequently served as shop clerk and 
car foreman. In 1898 he joined the Fre- 
mont, Elkhorn & Missouri Valley (now 
Chicago & North Western) as a brake- 
man at Chadron, Neb. He became a car- 
man in 1899, and later chief clerk to the 
master mechanic of the Kansas City South- 
ern at Shreveport, La. In 1901 he was 
employed by the Missouri Pacific at St. 
Louis, Mo., and subsequently advanced to 
chief clerk to general master mechanic. 
Mr. Nicholson joined the St. Louis South- 
western in 1917 as chief clerk to the super- 
intendent of motive power at Pine Bluf. 
In 1923 he was appointed assistant to 
superintendent of motive power, and in 
1943, assistant superintendent of motive 
power. 


Witram H. McAmis, whose appoint- 
ment as superintendent of motive power of 
the Chicago & North Western, at Chicago, 
was reported in the January issue, was 
born on January 20, 1902, at Montgomery, 
Ala. He began his railroad career as an 
apprentice machinist with the Central of 
Georgia in 1917. He later served with the 


William H. McAmis 


Gulf, Mobile & Northern (now Gulf, Mo- 
bile & Ohio) and in 1920 entered the em- 
ploy of the Missouri Pacific, serving as a 
machinist, successively, at Gurdon, Ark., 
and as night enginehouse foreman at New- 
port, Ark., Texarkana, and Poplar Bluff, 
Mo. He was appointed general foreman at 
Poplar Bluff in 1943, and in 1944, chief 
mechanical inspector of the C. & N. W. 


W. FrepertcK A. BENGER, who has been 
appointed assistant chief of motive power 
and rolling stock of the Canadian Pacific 
at Montreal, Que., as reported in the Feb- 
ruary issue, was born at Port Arthur, Ont., 
on July 29, 1892, and received his B.S. in 
M.E. degree from Queens University, 
Kingston, Ont., in 1913. He entered rail- 
road service during the summer of 1911 
as a special apprentice in the employ of 
the Canadian Pacific Angus shops at Mont- 
real and served during the summer of 1912 
as special apprentice at the Fort William 
enginehouse. From May to October, 1913, 
Mr. Benger was a special apprentice at 
the Angus shops of the C. P. R. at Mont- 
real, becoming draftsman in the locomotive 
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Diesel Locomotive Repairs 
Speeded with Arc Welding 


By A. T. Cox, Vice President, Engineering 
The Lincoln Electric Railway Sales Co. 
Cleveland, Ohio 


EW arc welding techniques using improved electrodes are 

circumventing traditional maintenance and repair pro- 
cedures in railroad shops today. The increased application of 
arc welding is especially evident when unusual conditions are 
met. Such conditions existed in the major repairs on a diesel 
locomotive that had to be completed in record time at the 
Meadville Shops of The Erie Railroad Co. The unusual 
problems encountered in these repairs were the alignment 
straightening of the locomotive underframe and the rebuild- 
ing of the superstructure. 


To remove the twist in the underframe, it was necessary to 
straighten a serious bend in the brace across the center plate 
and body bolster holding the truck king pin. After several 
attempts at heating and straightening proved unsuccessful, the 
center section of the brace was cut out entirely and replaced 
with a new beam section butt welded in its place (Fig. 1). 
Because of the physical properties of the high tensile vanadium 
steel encountered on these repairs, 1%” and 5%” diameter 
“Shield-Arc 85” electrodes were used throughout and multiple 
pass welds made for maximum strength. 


To provide still additional support, stiffener plates were 
fabricated and welded to the center web of the new brace. 
These stiffener plates overlapped the original beam section 
and in turn were welded to the web of the original brace. The 
reinforced brace was then arc welded to the floor plate using 
multiple pass overhead fillet welds. 


Repairing the upper framework required special skill in 
welding each structural member so as to avoid any localized 
distortion that might disturb the main superstructure align- 
ment. To accomplish this purpose, short welds only'were made, 


Fe 2 End view of superstructure with end 
door frame removed. Welders working in 

pairs are straightening frame members. End 

plate on drawbar housing can be seen. 


Fig. 3. Modern Diesel Freight Locomotive of the Erie Railroad Co. 


Fig. 1. Welder completes the new cross brace for the center plate and 
body bolster with reinforcing web stiffener plate. 


minimizing the heat in any one section (Fig. 2). The welding 
procedure was further developed to enable the welder to cut 
through any strut member believed to be creating localized 
stresses in the superstructure. With this procedure, each strut 
member could assume its natural length and any local distor- 
tion in the section eliminated before the strut ends were finally 
butt welded in place by filling the gap with a weld bead. 


Repairing the drawbar housing was‘done by fabricating a 
new plate from high tensile vanadium steel plate and arc weld- 
ing the plate to the main cast steel drawbar housing (Fig. 4). 
An additional fillet bracket was added for reinforcing pur- 
poses. New lug ears supporting the drawbar pin were likewise 
welded to the main cast steel drawbar housing. 


Fig. 4. Underside of drawbar housing showing end 
pieis, and stiffener webs welded to cast steel drawbar 
ousing. 


The above is published by LINCOLN ELECTRIC in the interests of progress. 
For further information about arc welding procedures or equipment, write The Lincoln Electric Railway Sales Co., 11 Public Square, Cleveland, Ohio, 


railroad representatives of The Lincoln Electric Company. 


March, 1948 


Advertisement 


127 


RAILROAD 


EQUIPMENT 


Built by specialists in railroad equipment for 33 
years, MAHR forges, torches, furnaces, burners, 
blowers, valves and similar equipment are de- 
pendable, safe, efficient and economical. 


MAHR NO. 19 VACUUM TYPE RIVET HEATER 


Portable, compressed air, oil-fired rivet forge. Heats 300 
to 400 %” x 3” rivets or 65 Ibs. of small parts per hour. 
Rugged and dependable. 

Completely safe. Vacuum type burners require no 
pressure on fuel tank or fuel line. If forge overturns, valve 
in tank filler cap closes . . . prevents oil from flowing out. 

When compressed air (80-100 Ibs.) is connected, oil 
is drawn from tank to burner, mixed with air, atomized 
and sprayed into combustion chamber. Lights easy... 
burns steady .. . čreates intense heat. 

Stationary unit (Model No. 17) also available. 


MAHR LOCOMOTIVE FIRE LIGHTER 


Provides better fire bed faster, with far less trouble than 
old methods. Extra long nozzle supplies very hot, wet 
flame directed downward, spreading over wide area. Wet 
flame socks coal with hot oil for quick, hot fire, with 
little or no smoke. 

Positively safe. No pressure on tank. Oil drawn from 
tank by vacuum created by compressed air. No danger 
of bursting oil hose or exploding tank. Uses kerosene, 
distillate or low grade fuel oil. Steam coil provided through 
tank to pre-heat oil in cold weather. 


Uj 
ITY 


MAHR CAR BOTTOM ANNEALING FURNACES 


These versatile annealing furnaces are adaptable to many 
heat treating processes such as carburizing, drawing or 
tempering, hardening, normalizing, spheroidizing and 
stress relieving. Economical gas or oil burners giye ac- 
curate, uniform temperatures. Heat over and under charge 
for faster heat penetration. Rugged construction . . . de- 
pendable service ... low maintenance. Temperature range: 
up to 1800°F. Made in sizes to meet your requirements. 


WRITE for Bulletins on 
MAHR RIVET HEATERS ¢ FORGES + TORCHES 
FURNACES -+ BURNERS - BLOWERS 
VALVES » TIRE HEATERS « FIRE LIGHTERS 


MAHR MANUFACTURING CO. 
DIVISION OF DIAMOND IRON WORKS, INC 
1700 2nd St. N., MINNEAPOLIS, MINN. 


128 (172) 


drawing office at Montreal on October 1, 
1913. From August 8, 1914, to October 12, 
1916, Mr. Benger was on loan to the Do- 
minion Arsenal & Imperial Munitions 
Board on manufacturing and inspection of 


W. Frederick A. Benger 


ammunition. On October 12, 1916, he be- 
came acting engineer of tests at Montreal; 
on May 1, 1918, chief draftsman and as- 
sistant engineer at Montreal; on February 
15, 1923, assistant mechanical engineer at 
Montreal; on February 1, 1941, acting 
chief mechanical engineer at Montreal, and 
on January 1, 1946, chief mechanical en- 
gineer at Montreal. 


Master Mechanics and 
Road Foremen 


J. C. Dietrich has been appointed act- 
ing master mechanic of the Missouri Pa- 
cific, with headquarters at Coffeyville, 
Kan, 


A. R. Syxes, master mechanic of the 
Missouri Pacific at Coffeyville, Kan., has 
been granted a leave of absence because of 
illness. 


E. L. Cox, assistant master mechanic of 
the Central of Georgia at Macon, Ga., re- 
tired on January 15, because of ill health. 
Mr. Cox entered the service of the Central 
of Georgia as a machinist in the Macon 
shops on September 13, 1906. In 1908 he 
became lead man; in 1909, shop inspector ; 
in 1911, erecting shop foreman; in 1920, 
general foreman, and on July 1, 1923, as- 
sistant master mechanic. 


Henry M. McKay has been appointed 
assistant master mechanic of the Central 
of Georgia at Macon, Ga. Mr. McKay en- 
tered the service of the Central of Georgia 
as an electrician apprentice in January, 
1920. Upon the completion of his appren- 
ticeship he served at Macon as an elec-* 
trician until May, 1925, when he became 
traveling electrician, with headquarters at 
Savannah, Ga. In October, 1931, he was 
transferred as traveling electrician to 
Macon, and in August, 1937, returned to 
Savannah as air-conditioning engineer. He 
became assistant master mechanic at Macon 
on January 16. z 


Shop and Enginehouse 


James D. Daucmon, general foreman of 
the Central of Georgia at Savannah, Ga., 


has been promoted to the position of gen- 
eral foreman in charge of the Savannah 
shops. Mr. Daughon became a blacksmith 
apprentice in the employ of the Central of 
Georgia at Savannah in September, 1905. 
Upon:the completion of his apprenticeship 
in January, 1910, he served as a black- 
smith at Savannah until September, 1910, 
when he was transferred to Macon, Ga. 
He returned to Savannah in September, 
1920, as a foreman in the shops and on 
June 1, 1946, was appointed a general fore- 
man. Mr. Daughon is a member of the 
Southern and Southwestern Railway Club. 


B. B. MııuıKan, assistant general boiler 
inspector of the Chicago, Rock Island & 
Pacific, has been appointed to general 
boiler inspector, with headquarters as be- 
fore at Silvis, Ill. 


Wui1am H. Mms, assistant mechan- 
ical engineer of the Central of Georgia at 
Savannah, Ga., has been promoted to the 
position of assistant general foreman at 
Savannah. r, 


Obituary 


T. P. GoLDen, general boiler inspector 
of the Chicago, Rock Island & Pacific at 
Silvis, Ill., died recently. 


Dean F. Wiley, operating vice-presi- 
dent of the New York, New Haven & 
Hartford at New Haven, Conn., died on 
January 23 in his 51st year. Mr. Willey 
was born at Manchester, N. H., on Au- 
gust 5, 1896, and attended Phillips Exeter 
Academy and Massachusetts Institute of 
Technology. He entered railroad service 


Dean F. Willey 


J 
in June, 1920, with the New Haven, and 
served until April, 1923, as assistant engi- 
neer, test department, then becoming gen- 


‘eral material inspector. He was appointed 


mechanical inspector in October, 1923; 
foreman mechanical inspector in Novem- 
ber, 1923; general foreman, Dover St. en- 
ginehouse in July, 1924; assistant to super- 
intendent of shops at Readville, Mass., in 
September, 1925, and special mechanical 
assistant in May, 1930. Mr. Willey was 
appointed mechanical superintendent in Jan- 
uary, 1937; general mechanical superintend- 
ent in April, 1941; assistant general man- 
ager in November, 1944; assistant vice- 
president at New Haven in June, 1946, and 
operating vice-president in November, 1946. 
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CINCINNATI Plain Hy- 
dromatic Miller. Also 
available in Duplex 
style. Catalog M-1372-1. 


Below: Drawing shows ` 
position of operator at ; 
rear of a CINCINNATI Hy- 
dromatic Milling Machine 
with hand hydraulic con- 
trol. Visibility is perfect, 3 reS 
and control hand- 
wheel is within 
easy reach. 


SNe At 


Right: This view, taken from the rear of the CINCINNATI 
Hydromatic, shows location of hand hydraulic control. 


Take a cincinnaATI Hydromatic, equip it with 


hand hydraulic control, and you have a setup 


for profile and contour milling slide rods, main 
rods, and other large parts. Simply draw an 
outline of the part on the metal block, and, 
using the hand control, guide the cutters to 
follow the outline. The manually operated 
hand hydraulic control regulates the vertical 


movement of the spindle carrier during the 


table feed stroke. Perhaps some of the parts 
now being milled in your shop could be han- 
dled to better advantage on this type of equip- 
ment. Our engineers will be glad to discuss 
it with you. Complete data on CINCINNATI 
Hydromatics may be obtained by writing for 
catalog M-1372-1. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U.S.A. 


MILLING MACHINES è CUTTER SHARPENING MACHINES è BROACHING MACHINES 


For additional information, use postcard, pages 39-40 
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Design and Construction of 


staybolted Fireboxes” 


THis paper will discuss features of design, choice of 
materials, and methods of staybolt application. In deal- 
ing with the elements of design, material, and construc- 
tton, it is hoped that new possibilities may be seen for 
the application of the staybolted firebox. It will be appar- 
ent that staybolt leakage is very much a part of the prob- 
lem of design and the choice of materials. All recom- 
mendations and suggested changes are predicated upon 
the assumption that effective means will be taken to 
avoid staybolt leakage. These means will be discussed 
more fully in a later part of this paper. 


Design Features 


The use of two simple rules appears to be the guiding 
principle in our present-day designing practice. The 
first tells the designer what maximum spacing is per- 
mitted to be used for a given sheet thickness and work- 
ing pressure. The second rule states that the maximum 
stress which can be applied to the staybolt due to boiler 
pressure is 7,500 Ib. per sq. in. Both of these rules are 
taken from the work of the noted British engineer, 
William Cawthorne Unwin who was born in 1838 and 
died in 1933 at the age of 95. 

Considering the fact that the formula from which the 
present code formula is derived was considered, years 
ago, to be unsatisfactory arid that consideration has not 
been given to the proven ability of the present-day firebox 
sheet material, particularly the alloy steels, to safely with- 
stand stresses considerably greater than 7,100 Ib. per 
sq. in. under comparable conditions of service, it would 
seem useful to initiate a research program to establish 
stress allowances more in keeping with modern design 
practice and materials. The 7,500 Ib. per sq. in. stress 
limitation on staybolts is even more restrictive than the 
limitations placed on the sheets. As in the case of fire- 
box sheets, this stress limitation on staybolts is appar- 
ently taken from Unwin, who limits the working stress 
to a maximum of 5,000 Ib. per sq. in. for copper stays, 
7,500 for iron and 9,000 for steel. 

Actually, the 7,500 Ib. per sq. in. limitation requires 
the use of staybolts of such size as to impose higher stress 


on the structure, particularly on the fire sheet and stay-' 


bolt fastening than would be obtained with smaller di- 
ameter staybolts stressed to some higher value. This 
is true because stresses due to bending are superimposed 
on the static tensile stress due to boiler pressure. For 
example, suppose that one-inch diameter straight body 
staybolts spaced on 4-in. by 4-in. centers are stressed to 
7,000 Ib. per sq. in., which is obtained at 271 1b. per sq. 
"Abstract of paper presented before the Railroad and Metals Engineering 
divisions, American Society of Mechanical Engineers, on December 2, 1947, 
at the annot meeting of the society at Atlantic City, 


ece: . Mr. Huston was formerly in charge of railroad development, 
Development and Research, International Nickel Company, New York. 
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By F. P. Huston; 


Minor changes in design and 
the use of new materials are 
suggested as the means to im- 
prove the firebox performance 


in. boiler pressure, were replaced with 74-in. straight 
body staybolts, then the direct tensile stress is increased 
to about 9,260 Ib. per sq. in. However, for a given de- 
gree of bending due to displacement of the fire sheet in 
respect to the*wrapper sheet from temperature differ- 
ences, the total stress, which is the direct tensile stress 
plus the tensile bending stress, is actually lower. It is 
the total stress that causes staybolts to leak, resulting in 
cracked sheets, or to break. 

Specifically, for a total displacement of 0.020 in. be- 
tween sheets spaced 8 in. apart, the bending stress on 
the one-inch staybolt is calculated to be 24,400 Ib. per 
sq. in. and on the %-in staybolt, 20,900 Ib. per sq. in., 
making the total stress in tension -31,400 Ib. per sq. in. 
and 30,600 Ib. per sq. in. respectively. The resistance 
to bending which is translated into tensile and buckling 
stresses in the thinner firebox sheet, is reduced from 
about 870 Ib. per stay for the one-in. diameter staybolt 
to about 460 Ib. for the 7%-in., or a reduction of 46 
per cent. 

The high costs incurred through the use of oversize 
staybolts is well demonstrated in tests which showed a 
decrease of 39 per cent in the average mileage life of 
side sheets when lyẹ-in. diameter stays follow an ap- 
plication of l-in. diameter. In addition, about 14 per 
cent more dead weight is added to the weight of stay- 
bolts on the trailing trucks with a comparable increase 
in the cost of material. The use of 11%-in. diameter stays 
which average one-third less mileage life with nearly 
one-third more dead weight and nearly one-third more 
material costs over one-inch diameter, is equally strik- 
ing. It is significant that 7-in. diameter straight body 
staybolts meet the 7,500 Ib. per sq. in. limit for 20 1b. 
per sq. in. boiler pressure with a 4-in. spacing and could 
be expected to effect an appreciable increase in side sheet 
life over the one-inch diameter stays with lower weights 
and material costs. 

The advantage of smaller diameter staybolts with 
correspondingly closer spacing as compared with cur- 
rent staybolting practices is indicated in Fig. 1, which 
shows the stress-deflection relations of three assemblies 
tested at the Massachusetts Institute of Technology. These 
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are the stresses in the plate at an average distance of about 
3/32 in. from the edge of the hole. The concentrated 
stress at the edge of the hole where cracking starts 
may be two or more times these measured stresses. The 
measured stresses of 19,300 Ibs. per sq. in. and 21,300 
Ibs. per sq. in. at 0.40-in. deflection for the assemblies 
stayed with one-inch iron staybolts maye be increased 
to stresses of the order of 38,000 to 42,000 or higher as 
concentrated stresses at the edge of the hole. These 
are reduced to less than half by the change to the smaller 
staybolt in assembly No. 3. 

It is obvious from these tests and from observations 
in service that, since locomotive fireboxes continue to 


inch reduced body 
monel staybolts 


x-1 inch iron staybolts 
straight centers 


Stress in pounds per square inch 


Q-1 inch iron staybolts 
staggered centers 


O 010 020 .030 .040 .050. .060 
Deflection in inches 


Fig. 1—Stress-deflection relationships of three assemblies— 
The one-inch staybolts are spaced on 4-in centers; the 3⁄4-in. 
reduced-body staybolts are on 3 Y2-in. centers 


give service sometimes over long periods of time, our 
conception of design in respect to the properties of ma- 
terials must be revised to allow for a certain amount of 
over-stressing as a normal operating condition. It is 
through changes in the safety rules that the degree of 
over-stress can be held within more reasonable bounds, 
perhaps avoided, to enable the material to work at 
stress levels below the proportional limit. 

The type of staybolt is definitely an element of design 
becoming increasingly more important as the length of 
the staybolt decreases in the narrow water spaces. The 
choice lies between the straight-body type for the narrow 
water space and the reduced-body type. The longer 


stays, of about 10 in. length and longer, have, for obvious ` 


reasons, the reduced-body section, usualy made by up- 
setting the ends. The reduced-body staybolts offer ad- 
vantages over the straight-body type, particularly in 
the shorter lengths as used in the narrow water spaces. 
These include: (1)—Improved stress distribution be- 
tween the staybolt, the sheets and the fastenings; (2)— 
Greater freedom in design to control distortion and stress 
relations between adjacent areas of the structure; (3)— 
Reduced dead weight; (4)—Economy of material, and 
(5)—Two or three times more bolts can be threaded and 
run in per hour. 
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Now that staybolt leakage is recognized as the prime 
cause of firebox sheet failures, a new concept of the 
properties of sheet materials provides a more reliable 
guide in selecting sheet materials for long service life 
than was had heretofore. 

A great deal of effort has been expanded to develop 
a firebox steel that will resist failures due principally 
to cracking. Much of the early work was done by the 
Germans in following the hypothesis that ageing charac- 
teristics exerted an important influence on cracking, and 
as a result the heavily aluminum deoxidized steel known 
as “Izett” was placed on the market, which, in labora- 
tory tests, was shown to be virtually non-ageing. Much 
work was done with the nickel steels, and it was proven 
that nickel strongly inhibits ageing effects. However, in 
spite of the rather large amount of study that has been 
directed to steels of special composition and manufac- 
ture, no significant progress was made in eliminating the 
cracking of firebox sheets because in these studies the 
influence of leakage was considered to be unimportant. 

Comparative tests of three different steels were made 
on an eastern railroad in three classes of locomotives if- 
volving a total of 17 locomotives. One of these steels 
was the railroad’s specification deoxidized carbon steel 
which has been standard for a number of years. The 
other two steels were steels offered by producers as hav- 
ing properties better suited to firebox service than 
carbon steel. Each locomotive in the test was fitted 
on one side with one kind of steel and on the opposite 
side with another kind. In all but two instances, failures 
occurred in both steels at the same mileage in each loco- 
motive. There is no significance to be attached to the 
deviation in the two non-conforming cases. 

A second eastern railroad duplicated this test, apply- 
ing their standard specification deoxidated carbon steel on 
one side in camparative tests with three low alloy fiebox 
steels. At this writing (Aug. 1947), five pairs of sheets 
have failed, including failures of all three special steels. 
The average mileage life obtained was 88,000 with a 
maximum of 107,000 and a minimum of 70,000 miles. 
Each sheet of the pair failed at the same mileage and 
et involving practically the same number of stay- 
bolts. 

The first railroad has in progress a second series of 
performance tests. Several pairs of sheets have failed 
in this second series, also at the same mileage. It seems 
that the consistency of the results of these controlled 
series of tests, coupled with scattered data gathered from 
locomotives on these and other railroads, should prove 
beyond reasonable doubt that the service life of firebox 
sheets bears no significant relation to composition, method 
of ARRGUS or physical characteristics of the ferritic 
steels. 

Alloyed steels, regardless of the alloys used, or carbon 
steels of special manufacture, regardless of method, can- 
not be expected to show any advantages one over the 
other under the conditions applying. It is significant 
here to note that the conditions which applied in these 
tests and in the scattered service data referred to in- 
cluded the use of staybolts applied in the conventional 
manner of screwing through with ends riveted over. 
It seemed apparent from early failures in the series of 
tests, since composition and properties have no appreci- 
able effect on service life, that staybolt leakage resulting 
in intercrystalline embrittlement is the basic cause of 
the cracking of firebox sheets. 


Staybolt Leakage 


On this assumption a series of tests was started to de- 
termine to what extent stavholt leakage was the cause of 
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cracking of firebox sheets. The first locomotive in this 
series of tests was placed in service in June, 1942. The 
results of these tests, together with those from other rail- 
roads, have well proven that staybolt leakage is the im- 
mediate cause of the cracking of sheets. i 

With this knowledge, a different criterion is provided 
to select materials best suited to locomotive firebox use. 
Service data show that for most classes of power the 
standard deoxidized carbon steel in current use will 
give satisfactory mileage if staybolt leakage is avoided. 
With heavy duty power, however, low alloy, high strength 
steels should prove economical in providing many years 
of maintenance-free firebox service because of their 
ability ot withstand the more severe conditions imposed 
on the firebox sheets as the result of higher firing rates, 
greater temperature fluctuations and the like. 

The use of nickel as an alloy is particularly beneficial 
in conferring optimum combination of properties—high 
strength with improved ductility and toughness at low 
carbon levels. This nickel steel is covered by Grades “A” 
and “B” of A.S.T.M. Specification No. A-203. For 
particularly severe conditions, which may be encountered 
in special cases where boiler water scale may cause the 
overheating of firebox sheets the use of nickel-clad steel, 
applied with the nickel on the water side to prevent scale 
adherence, is indicated. 


Staybolts 
It has been shown* that staybolts in locomotive boilers 
are normally subjected to stresses exceeding the yield 
point of the material. A study of the division of a firebox 
into “breaking” and “non-breaking” zones indicates 
clearly the existence of a “threshold” level of stresses 


marking a rather sharp demarcation between locations 
where breakage frequently occurs and locations where 


Fig. 2—AIl rigid-type staying in Pacific type locomotive side 
oan vag expansion zone stayed with Monel “‘rigids’’ as outlined 
in chal 


breakage seldom occurs. It becomes evident at the di- 
vision line of the two zones that the stresses imposed on 
a simple type staybolt are just under the threshold and 
that in the next row, just four inches away, the stresses 
are just over the threshold. On this continent the almost 
exclusive use in the breaking zones of flexible iron or 
steel staybolts, which are fitted at the outside end with 


*“A Study of Firebox Materials and Design,” pages 519-524, November, 
1943, issue, Railway Mechanical Engineer. 
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Fig. 3—Monel “‘rigids’”’ in throat sheet outlined in chalk 


a ball and socket joint, is generally effective in avoiding 
breakage. This is because the bending stresses are thusly 
reduced to below the “threshold” values. However, the 
method is costly and imposes severe limitation on ad- 
vancements in design and performance of the staybolted 
firebox. 

With the aim of retaining the simple rigid-type stay- 
bolt throughout the entire boiler, a change in the nature 
of the material used in the breaking zones must be made 
from wrought iron or low-carbon steel to material capable 
of withstanding the breaking stresses. This problem re- 
ceived first attention abroad over 50 years ago with the 
advent of the use of copper staybolts. With the need 
for obtaining materials of higher strength and better 
corrosion resistance, applications were made as early as 
1910 of the nickel-copper alloy “Monel.” Applications of 
rigid type Monel staybolts throughout the breaking zones 
in 4-6-2 locomotives on a Canadian railroad are shown 
in Figs. 2, 3 and 4. A total of twelve locomotives of this 


Fig. 4—Monel “'rigids” in back head outlined in chalk 
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construction are in service, two since the middle of 1944 
and ten which were built last year. Ample experience 
and service data are available from the large number 
of locomotives abroad stayed throughout the breaking 
zones with Monel and from a sufficiently large number 
on this continent to supplement these data. 

In the non-breaking zones, where the stresses are below 
the threshold value for wrought iron and steel, rigid type 
staybolts may be used with little danger of breakage. 
Wrought iron is used in fully 80 per cent of the loco- 
motives in this country. Nickel-steel staybolts are used 
in practically all of the remaining 20 per cent and are 
standard throughout Canada. 

The compartively recent development of seal welding, 
and its rapidly increasing: use, has given impetus to the 
adoption of low-carbon alloy steels in-place of wrought 
iron for staybolts. Nickel staybolt steels, containing up 
to about 2.25 per cent nickel, have been in successful use 
on this continent and abroad for many years. Other low 
alloy steels are currently being tested for this service. 


Staybolt Leakage 


That leakage of staybolts is the immediate and prime 
cause of the cracking of firebox sheets is proven beyond 
reasonable doubt from service records dating back to 
June, 1942. 

Data based on mileage records are reliable in establish- 
ing the fact that staybolt leakage is the important cause 
of cracked sheets and that by avoiding leakage the crack- 
ing of side sheets is apparently cured. The results are 
even more striking where leak-tight application is made 
in one side and the conventional, or leaky, method is 
used in the opposite side of the same locomotive. A num- 
ber of such tests have been in progress for the past sev- 
eral years. A good example is shown in Fig. 5, where 
the evidence of leakage in the riveted-over side is un- 


Fig. 5—Leaky riveted-over staybolts in left side of firebox in test 
of riveted-over vs. seal welding 


mistakable. This type of application was made in two 
Hudson-type locomotives which were placed in service 
in June and July, 1945. The leaky sheets of both required 
extensive patching in July of this year (1947). The seal 
welded sides do not show any ill effects. 
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Today,- seal welding has been applied in about 300 | 
locomotives in this country and Canada. Several roads 
have established seal welding as standard practice, and 
the problem, of cracked firebox sheets, which has been 
so costly in the past, can now be considered satisfactorily 
solved in view of the performance records. Leak-tight 
construction has done more than reduce the cost of 
firebox maintenance—it has opened the way for ad- 
vances in the design and construction of the staybolted 


FIRE SIDE 


MONEL OR NICKEL STEEL STAYBOLT 


O AWS CLASSIFICATION 
E-60I3 OR E-60I2 (E-6013 PREFERRED) 


FOR MONEL STAYBOLTS USE 1/8"- 130X 
ELECTRODES AT ABOUT 80-85 AMPS. 
Fee ILB. ELECTRODES FOR 20 


Fig. 6—Recommended procedure for seal welding staybolts on the 
fire side 


structure which have been so long retarded. Obvious 
improvements can now be made with reasonable assurance 
that the benefits can be realized where, heretofore, pre- 
mature failures because of leakage obscured the effects of 
the change. 

Several procedures are in use for seal welding involving 
variations in the preparation of the end of the staybolt 
from a square end to several degrees and shapes of 
chamfers, in the length extending beyond the fire sheet, 
in holding on, hucking-up and driving, and in the posi- 
tion of the start and directions for welding. These dif- 
ferences are probably of little consequence in obtaining 
a welded steel against leakage. They may, however, be 
of considerable importance in respect to the possibility 
of failures from cracked welds with threads that are too 
loose or too weak to prevent over-stressing the root of 
the weld when severe displacement of the fire sheet occurs - 

Many degrees of thread fit, from very loose to tight, 
result from the wide variations among roads in tap and 
staybolt pitch diameter tolerances, and in tapping prac- 
tices. In making early test installations of seal welding 
on several roads in this country about five years ago, 
the relatively loose thread fits encountered made it neces- 
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Fig. 7—Seal welded staybolts 


sary to hammer the staybolt on the fire side before weld- 
ing. The recommended procedure shown in Fig. 6 was 
developed from the experience gained on these roads, 
and Fig. 7 shows the finished seal welded ends. 


Shortly after the early work was done in this country, . 


a Canadian road applied seal welding in one side sheet 
in each of two locomotives for comparison with con- 
ventional riveted-over construction in the opposite sides. 
It was found that the practice on this road gave thread 
fits sufficiently tight to make hammering or driving on 
the fire side unnecessary. The staybolt is “bucked-up” 
with a dolly on the fire side for hammering and riveting- 
over the outside end, and then seal welding is applied 
without further hammering. The soundness of this pro- 
cedure is evidenced by the complete freedom from leakage 
in the seal welded sides in these two locomotives, as well 
asin more than fifty locomotives placed in service after 
this seal welding procedure had been adopted as the 
standard. 

_As an approach to eliminating hammering on the fire 
‘ide, one of the leading staybolt tap manufacturers is 
producing a standard tap well suited to obtaining the 
degree of tightness required. The length of threads on 
the tap is sufficient to maintain continuity of lead for 
water spaces of 11 in. and under. The thread is com- 
mercially ground to basic pitch diameters plus and minus 
0.0005 in. With these taps, good fits have been obtained 
in several recent applications with staybolts threaded 
0002 in. over basic pitch diameter. The proper size for 
the degree of fit required must be determined by trial until 
such a time as suitable accurate standards are developed. 
for fits sufficiently tight to make hammering unnecessary, 
a degree of fit approaching the Class 5 interfering fit 
5 required. 

Stripping of the threads is avoided through the use of 
graphite in the oil used for tapping or applied to the stay- 
‘olt for running in. Collodial graphite is highly efficient 
and used in the proportion of 2 oz. of a 20 per cent sus- 
lension to form a quart to a gallon of oil. Suitable oils for 
tapping include red engine oil, castor oil and water soluble 
vil. The use of graphite on the threads of all staybolts 
's advisable against stripping, particularly where thread 
kad is not maintained. 
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Explosively-Set Staybolts 


Early in the studies leading to a workable solution of 
firebox failures, it was realized that to obtain the maxi- 
mum efficiency against leakage in the screwed staybolt 
fastening a means was required to effectively expand the 
staybolt into the sheet to obtain a strong metal-to-metal 
fitting over all engaging threads. The Henschel method 
of expanding by drifting had been in use ‘over twenty- 
five years abroad for both steel and Monel staybolts with 
good success but only a passing interest was shown here 
in the method because of its higher cost and the need for 
staybolts and tools of special design. 

The idea of effecting the expansion with an explosive 
was presented to the research staff of the du Pont or- 
ganization, who started experimental work early in the 
summer of 1941. Initial trials led to the successful applica- 
tion of Monel and nickel-steel staybolts on two Canadian 
roads. 

Electric firing was used in the installations now in 
service, but this method has been superseded by a “gun” 
recently developed by Canadian Industries Limited, which 
makes it possible to use a cheaper type of blasting cap, 
eliminates the time-consuming preparation of electrical 
connections formerly required and greatly reduces the 
noise from the explosion. With the “gun,” caps of the 
type normally ignited by means of a fuse are fired by 
directing the flame from the primer of a .22 calibre cart- 
ridge into the énd of the cap. 

The explosive method virtually eliminates the human 
equation. With the old method there was no way of de- 
terming the condition of the threads after hammering. 
With the explosive method, the degree of expansion is 
determined by simply gauging the size of the hole. After 
firing, the stybolt end may be finished by rolling-over 
the edge with a smooth bobbing tool. An alternate method, 
which incorporates the best of our present knowledge in 
fitting screwed staybolts, consists of seal welding fol- 
lowed by expanding with the explosive cap. 

Be sie | 


Fusion-Welded Staybolts 


Eventually, the screwed staybolt will be relegated to 
the past and the fusion welded fastening substituted. 


(Continued on page 80) 


Fig. 8—Section of staybolt expanded with explosive cap 
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F.E.C. Diesel Instruction Car 


Tue Florida East Coast Railway has just completed a 
new instruction car, which incorporates many improve- 
ments over an older car used for many years in educating 
its transportation and mechanical employees in locomotive 
and air-brake operation and maintenance. 

After a study of many such cars on other railroads, the 
layout was designed and built by the company’s own 
forces at its St. Augustine, Fla., shops. One of the im- 
proved features of the car is a more complete exposure 
of all working parts, units and electrical circuits, particu- 
larly those involved in Diesel locomotive operation. The 
car, of all-steel construction, was converted from a pas- 
senger coach with an inside length of 70 ft. 

The Diesel-locomotive equipment was supplied by the 


Electro-Motive Division of General Motors. It consists 
of a complete Diesel engineman’s control stand, mounted 
on a raised platform, a mock-up of two cylinders of a 
Diesel engine with governor, governor control, injector 
linkage and cut-away cylinder head. A lever-operated 
injector is used to demonstrate the injection of fuel into 
the cylinder. 

Also included is a load regulator, a complete set of 
No. 1 engine-control equipment, and a mock-up of the 
main generator with field coils traced in colors. Small 
lights indicate the presence and intensity of the field 
excitation as controlled by the load regulator. The wheels 
of a model Diesel locomotive mounted on the wall operate 
both forward and reverse in complete response to the 
manual and automatic control units. 

The control units of a Diesel were removed from their 
cabinets and mounted on a plywood wall in their relative 
positions, but spaced sufficiently to permit- individual 
wiring. Where possible, these wires are run in straight 
lines on the wall and are painted in different colors to 
form a live working diagram of the complicated high- and 
low-voltage circuits. 

The nine important control circuits are wired in differ- 
ent colors from the distribution panel, control switch box 
and control stand. Each circuit is traced in identifying 
colors with small lights to indicate when the circuit 1s 
energized. There is also a panel above the control circutts, 
in plain view of the entire class room, to indicate the post 


tion of the throttle and reverse lever. 


A mock-up of a Vapor Clarkson CFK4225 steam gen- 
erator, with coils and heat exchanger cut-away, operates 
through various safety devices. 


Model of Diesel locomotive (upper left) and live diagram of con- 
trol circuits and units are improved features of the new instruction 
car 


The brake equipment consists of a complete set of HSC less standard as regards air-brake and steam-locomotive 
car brakes electrically connected to a large diagramatic operation. 
drawing of two HSC car brakes with small lights to illus- A 16 mm. motion-picture projector, with sound effect, 
trate the electric brake and speed-governor-control cir- has been installed to show pictures in connection with 
cuits. The balance of the equipment in the car is more or Disels and roller bearings, and other educational films. 


Officers of the Florida East Coast whọ were re- 
sponsible for designing and building the instruction 
car (left to right) : H. L. Hodges, mechanical engi- 
neer; J. D. Mays, shop superintendent; R. B. Hunt, 
chief mechanical officer, and Gordie Stewart, 
superintendent of air brakes 


Power for the car is derived from a motor-generator 
located on the rear platform which provides 64-volt d.c. 
current, and a motor-driven compressor. Both motors 
operate on 220-volt three-phase a.c. current. Two 20-in. 
fans, mounted in side windows, cool the car in summer. 
ing is used throughout. 

It is warmed in winter by an oil-heater. Flourescent light- 


reap The mock-up of a Diesel steam generator unit—Right: 
e Diesel locomotive engineman’s control stend and HSC brake 
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CORPORACION PERUANS DEL SANT 


Hopper car with aluminum body built by the Mt. Vernon Car Manufacturing Division, Pressed Steel Car Company, Inc.—Load limit, 


103,000 Ib., 


Aluminum 


light weight 23,400 Ib. 


Freight-Car Construction’ 


WW icut reduction in freight cars can be made either 
by the use of present ferrous materials and sound, 
thorough engineering analysis, or by the adoption of 
lightweight non-ferrous materials, such as aluminum 
alloys or magnesium alloys. Limitations exist with the 
use of ferrous materials, such as weight-stress ratios, 
deflections, and safety factors. The material basis of 
all weight-reduction comparisons employed usually is 
open-hearth carbon steel, cast iron, and cast steel. The 
first attempt to reduce weight in freight cars was by 
the use of the high-tensile low-alloy steels and aluminum 
alloys. 

The first all-aluminum freight cars—hopper cars— 
were built in 1931 by the Canton Car Company and 
were placed in service in the aluminum industry in the 
middle west. These cars were reported in the April, 
1932, issue of Railway Mechanical Engineer as weighing 
38,900 Ib. at the rail. A weight reduction of 21,200 Ib. 
was claimed and credited to the use of 12,500 lb. of 
aluminum in the car. This was a 70-ton car having a 
capacity of 2,475 cu. ft. as compared to the present 
standard A.A.R. 70-ton steel hopper car which has a 
capacity of 2,773, cu. ft. and weighs approximately 
54,000 Ib. 

These cars are now 16 years old, and the last inspec- 
tion made by a representative of Reynolds Metals Comb 
pany (February 29, 1944) showed no evidence of wear 
or tear from service. However, there was some evidence 
of electrolytic corrosion between dissimilar aluminum 
alloys, principally due to the use of steel rivets. 

In 1934, the Baltimore & Ohio built one 50-ton 
aluminum hopper car weighing 27,200 Ib. on the rail 


*Abstract of a paper sponsored by the Railroad Division which was 
presented on December 4, 1947, at the annual meeting of the American 
Society of Mechanical Engineers at Atlantic City, N. ue 

tMr. Borucki is chief engineer, and Mr. Sipp, manager, Reynolds Metals 
Company, Railway Division, Chicago. 
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By R. B. Borucki and 
E. A. Sipp' 


A discussion of weight saved 
in several car designs, in- 
cluding 50-ton box cars and 
50-ton and 70-ton hopper cars 


and used 10,711 Ib. of aluminum alloys. The car had 
a capacity of 2,450 cu. ft., and a weight saving of 16,185 
Ib. was claimed as compared to the A.A.R. 50-ton 
steel hopper car which weighed approximately 43,000 
lb. and had a capacity of 2,145 cu. ft. The additional 
305 cu. ft. permitted an increased loading in the alumi- 
num car of approximately eight tons per trip. 


Aluminum Box Cars 


No major projects of freight-car construction were 
undertaken after the Canton and B. & O. cars were 
built until Reynolds Metals Company, Railway Division, 
introduced 30 aluminum box cars in 1944-1945 with the 
cooperation of the Mt. Vernon Car Manufacturing Di- 
vision of Pressed Steel Car Company and the Chicago, 
Rock Island & Pacific, the Alton, and the Minneapolis 
& St. Louis. These cars, engineered by Reynolds and 
made to a design approved by the A.A.R. Car Construc- 
tion Committee, were not designed for maximum weight 
reduction, but were rather of rugged build to determine 
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Table I—Comparative Weights of Aluminum Box-Car Parts 
Weights, lb. 


M. & St. L. Alton C, RIL&P. 
Trucks .. ATE EES A ee 13,000 13,760 18,560 
Steel underframe e 10,200 10,600 10,600 
Roof, aluminum -......... hia ide BOO R33 833 
Ends, aluminum ........ ace eee ee. 1,028 1,028 
Doors, aluminum and steel 738 652 738 
Running boards and brake step ............... 186 186 186 
Aluminum sides ........... ae a 3,996 3,995 3,998 
Lumber, insulation, and paint ” 6,570 6,500 6,500 
Safety appliances —........ ea É 3 £3802 377 377 
Hand brakes ......... EEA SE 72 69 80 
Weight of car body A 24,000 24,240 24,340 
Toti weight ‘on: Tail. rir srra 37,000 38,000 42,900 
WEIGHT ANALYSIS BY MATERIALS 
Lb. Per cent 
Weight of aluminum in underframe . sAN RS 4!) 
Weight of aluminum in superstructure ............. A 6,495 
Total aluminum in car .......... 29.2 
Total steel in car ............. AO 43.4 
Total lumber, paint, etc., in car 27.4 
100.0 


Total weight of car body ........... EEIE TEPI OO) 


how they would stand up in freight service. Table I 
shows the weights of the cars divided into the com- 
ponent parts of the car. 

The weight saving in these cars is based on com- 
parative weights of car bodies, since trucks were of 
special designs and could also be used for steel cars. 

The aluminum car-body weight was 24,000 1b. com- 
pared to the A.A.R. standard car of similar size (45,000- 
15,600) which weighed 29,400. There was therefore 
an actual weight saving of 5,400 1b. effected by the use 
of aluminum in the car body. 

These cars were thoroughly inspected during 1947, 
and from their condition it was concluded that future 
box cars could be made lighter by using lighter sec- 
tions in the superstructure; accordingly such a car 
was designed by Reynolds. Table II shows the weight 
reduction in the Reynolds, A.A.R. approved design. 

The weight reduction in the Reynolds new design 
is 7,880 1b., or approximately four tons. This, we believe, 
is the best weight reduction that can be made today ; 


however, further reduction could be made if the ends 
could be economically manufactured of aluminum. It 
is to be noted that we have shown steel ends in our 
weight analysis. The reason for this is that it is 
uneconomical to manufacture aluminum ends with the 
present available tools and dies. We have experi- 
mentally pressed single corrugations in a cold-tempered, 
high- -strength, aluminum alloy and have determined the 
necessary tonnage required for such operation. We 
have also determined the exact die equipment necessary 
for this operation. The results of our experiment indi- 
cated both increased press capacity and new dies of 
such initial cost that, until such time as box cars are 


Table II—Weight Comparison of 50-Ton Box Cars with 
Standard Inside Dimensions 
re -body parts, Ib. 


Reynolds 
Pinter aluminum 
1500 car, 
standard Drawing 
car C-400 
Underframe .. 5,497 
se- 2,696 
1,975* 
ERE 1,830 700 
Running board . er 370 233 
OOTS sesiis aver g 1,620 637 
Coupling equipment 3,350 20 
Body brakes .............. 1,350f 1,350t 
Safety appliances 410 95 
Hand brake 100 80 
Miscellaneous rivets, bolts, etc. 1,360 460 
Wood lining and floor ... 4,980 4,980 
Weight of car body 30,860 21,723 
Weight of trucks ............ 15,600 15,600 
Total weight ot fail) orian 46,460 37,323 
Tad TUNG ESAR -122,540 131,677 
Load limit on rail . i 169,000 169,000 
Total weight of aluminum in car....... 4,966 
Direct weight saving by use of aluminum y (not 
taking into account the weight saving in coupling 
equipment, ends, and steel parts in doors)... 7,880 
Actual on-rail weight difference (46,460 — 37, 323) :. 9,137 


| {High tensile low-alloy steel Dreadnaught ends. 
tABEL. 


w 
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Experimental aluminum-alloy refrigerator car weighing approximately five tons less than similar steel cars built by F.G.E. 
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A 50-ton aluminum-alloy box car equipped for head-end passenger train service—Lightweight, 42,900 Ib. 


ordered in large quantities, it would be uneconomical 
to use aluminum ends. 

For the present, we are recommending the use of 
steel ends, while other parts of the car body, such as 
roof, doors, etc., are to be made of aluminum with 
existing tools at no cost premium. 

In designing an aluminum box car, more attention 
must be given to deflection of side-framing members 
due to bulging loads from grain loading. The vertical 
deflection is negligible. In the Reynolds design of box 
car, the side posts are so proportioned that the total 
moment of inertia is approximately three times the 
moment of inertia of posts in the A.A.R. design of 
low-alloy high-strength steel car. It is evident that 
the stresses in aluminum side posts are less and that 
they have a greater factor of safety. 


Aluminum Hopper Cars 


The Reynolds design of 70-ton hopper car shows 
a weight reduction of 13,832 lb. The weight analysis 
is shown in Table III. In order to convert the weight 
reduction in the 70-ton hopper cars to profitable revenue 
payload, the car body was increased in size by 219 cu. 
ft. over the A.A.R. standard car with the result that 
seven more tons of coal can be hauled in the aluminum 
car. 

The aluminum plates are of high-strength aluminum 
alloy, and the side framing members designed so that 
the deflection due to bulging load equals the deflection 
of the steel car, thus lowering the unit stress and 
increasing the factor of safety. Aluminum rivets are 
used throughout the car except in the underframe and 
bolster steel connections. 

The Reynolds design of 50-ton hopper car shows a 
weight reduction of 10,589 Ib. The weight analysis is 
shown in Table IV. In order to convert the weight 
reduction of the Reynolds 50-ton hopper car to profit- 
able revenue payload, the car body was increased 
in size by 237 cu. ft. over the A.A.R. standard car, with 
the result that six more tons of coal can be hauled in 
this car. 

The aluminum plates are of high-strength aluminum 
alloy, and the side framing members designed so that 
the deflection due to bulging load equals the deflection 
of the steel car, thus lowering the unit stress and in- 
creasing the factor of safety. Aluminum rivets are used 
throughout the car except in the underframe and bolster 
steel connections. 
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Summary 


For design of freight cars, the engineer has a num- 
ber of aluminum alloys to choose from, but is usually 
in doubt which alloy will be best suited for a particular 
part of the car. The alloys recommended for load- 
carrying framing are, in the order of preference, 17S-T, 
R 361-T, and R 361-W. Alloys 17S-T and R 361-T 


Table I1I—Weight Analysis of Reynolds 70-Ton Hopper 
Car with Three-Hopper Arrangement 


Aluminum, Ib. 


Castings 
and 

forgings Total 

SidGBi S E sey asia 3,953 
an EOS E CE ESA Mesias 2,490 
E TODEAT E i ata, cer SiGe aA kaS: S 581 
Endi crain 618 
Brake step .. 15 
Underframe 170 
Rivets .... 240 
Hopper- door frames (castings) 360 
Hopper doors cinnin sanon 250 250 
Hopper-door fittings (forgings) Eipaiidikh WSs. edie Wee 118 
Total aluminum s iyaa sinisas iaae 728 5,056 3,011 8,795 

STEEL AND STEEL SPECIALTIES, LB. 

Air brake, (ABEL) ....... 678 
Air brake, foundation ar 825 
Hopper- door mechanism 215 
Hand brake ... 125 
Center sill, O.F 3,250 
Bolsters (Victory) 1,860 
Bolster center fillers (castings) . 484 
Striking casting - URN i) 
Cushion coupler carrier and positioning device (straight shank) meee 44 
Body center plates ...... ze o 184 
Couplers and yokes, Grade B- 1,300 
Coupler-operating device ...... 48 
Draft-gears and follower plates Ra 710 


Draft keys and retainers ............ J 111 
Safety appliances ...... 
Miscellaneous 


Total, steel parts and specialties .... 
Total, aluminum 


Total, car body .... . 


sade ii gus -...19,558 
COMPARISON WITH STEEL CAR 


Aluminum cars, Ib. Steel car, Ib. 
Barber S-2 A-3 Ride Con- 
truck trol truck 
Cir body Samirana ee 8,795 22,737 
Speciales and underframe x 10,763 10,763 
Tracka i cannas = 16,665 16,600 
Light weight of car ... 36,223 50,100 
Load limit 173,777 159,900 
Total load on rail 6-in. by 11-in. 
journals .... -210,000 210,000 210,000 
Capacity, cu. ft. 3,316 3,316 3,097 
Weight of steel substituted by 
aluminum E PRL Oe. 22737. = aas 
Weight of aluminum .. . 8,975 8,975 
Weight reduction ..... . 13,832 13,832 
Ratio of pay load to B gross 
per cen 82.75 82.75 76.1 
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Table IV—Weight Analysis of Reynolds 50-Ton Hopper- 


Car Design 
Aluminum, Ib. 
Castings Sheet Shapes 
and and and 
forgings plate bars Total 
Sides 1,171 1,326 2,497 
Floor ...-....-+- 2,280 172 2,452 
Crossbearers . 353 181 534 
Ends sis 158 316 474 
Brake step ..- 12 12 
Underframe 78 76 154 
Rivets .....4.... ; 150 150 
Hopper doors ........... Kii a i 282 Tas 282 
Hopper frame casting .................... + ©3830 nee aiaee 330 
Hopper-door fittings .... n 56 SER ore 56 
Total aluminum ............... innui 386 4,322 2,233 6,941 
STEEL AND STEEL SAEGTALTIRS; Le. 
Air brake (ABEL) . ac 678 
Air brake, foundation arrang nt « #25 
Hopper-door aechenismn i 393 
Hand brake ... 125 
Center sill, O.H.S 2,550 
Bolsters ........---.----- 1,595 
Bolster center fille 484 
Striking casting . z Bo sceu3a 330 
Coupler carrier device (straight shank) .. 44 
Body center plates . EN : J 184 
( comet and yokes, Grade B eens een eee Beain 1,300. 
rg operating device........ 48 
= eae and follower plates Seia 710 
Draft keys and retainers „...............----- ete te I E ESN 111 
Safety appliances ......... KOSS 260 
Miscel la T SE I EA IA ONEEN EITTEA ONES 333 
Total steel parts and specialties 9,870 
Total aluminum .......... P 6,941 
Total weight of car body zoas 16,811 
COMPARISON WITH STEEL CAR 
Aluminum cars, Ib. A.A.R. 
Barber S-2 A-3 Ride Con- steel car, 
truc trol truck 3 
Car body PREIE LEAR EP PIII ELNE- 6,941 6,941 17,530 
Specialties and underframe 9,870 9,870 9,870 
Treka a ne ee en 14,032 13,965 14,100 
poe ga abl de car .. ..- 30,843 30,776 41,500 
limit ... ENEE ..-.138,157 138,224 127,500 
Total load on rail 0... 169,000 169,000 169,000 
Capacity, cu. ft. (10-in. heap) = . 2,645 2,645 2,408 
Weight of steel substituted by 
aluminum _.-...........---.--+ wo 17,530 ASID — ian 
Weight of aluminum ........0000000.... 6,941 C94 -geans 
Weight reduction ................-...... 10,589 10;589. kde 
Ratio of pay load to a Gree ket, 
per cent ........ AEE E 81.4 81.4 74.1 


have strength equal to that of open-hearth steel and 
should be used wherever no severe offsetting or forming 
is required. 

R 361-W is recommended for parts requiring severe 
offsetting or forming. The strength of R 361-W is 
about one-half of the strength of R 361-T or 17S-T, 
and if aluminum parts are designed to equal deflection 
of similar steel parts, usually the stresses will be low 
enough to use R 361-W. When maximum strength is 
required, then the formed shapes can be age-hardened 
to R 361-T. Shapes of 17S-T or R 361-T can be offset 
or formed by heating the material to 450 deg. F. if 
not allowed to remain at this temperature for more 
than half an hour; otherwise, the longer period will 
affect the temper and cause loss of tensile strength. 

For outside sheathing of the car, the aluminum alloys 
recommended are, in the order of preference, R 301-T, 
R 301-W, R 301-O, R 361-T, R 361-W, and R 361-O. 
Alloys in “T” temper should be used for parts without 
severe bends or flanges and only when the proper bend 
radii can be used. For parts requiring flanging and 
some forming, and if proper bend radii can be used, 
“W” temper alloys should be used. For parts requiring 
severe forming combined with a draw, “O” temper, 
which is in the annealed state, should be used. Alloys 
in the “O” temper can be heat treated to “W” or “T” 
if strength is required. Whenever heat treating of 
formed parts is required, the services of an aluminum 
metallurgist or service engineer should be engaged. 
In the heat-treating, distortion will vary in intensity ac- 
cording to the size and shape. Hence this caution. 
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Aluminum alloys for rivets are recommended, in their 
order of preference, as follows: A 17S-T, 535- T61 or 
53S-W or R 361-W. Usually rivets up to 4 in. diam- 
eter can be driven cold with a hand pneumatic or power 
squeeze riveter. Rivets larger than 1⁄4 in. diameter 
should be driven hot. All riveting, of course, should 
be done with power squeeze machines. A modified 
cone head on the driven side is recommended in pref- 
erence to the button head because it takes less pressure 
to form such a head and the strength is equal if not 
greater. An aluminum service engineer should be con- 
sulted for information on driving rivets hot. 

There are some conditions where aluminum is ex- 
posed to alkaline materials. In such cases, proper 
precaution is necessary, and parts so exposed should 
be coated with zinc or zinc-chromate paint. 

Riveted joints should be weatherproofed with a 
mastic material which will not harden and will not be 
injurious to aluminum. 

The economics of aluminum freight cars will not be 
discussed at this time because there is a variance of 
opinion as to the proper method of determining cost 
of weight reduction. The railroads do not agree at the 
present time on the cost of hauling one ton one mile. 
Figures from one mill to five mills per ton-mile have 
been used; however, any figure chosen can usually be 
refuted by any particular railroad as not applying to 
its operating conditions. But everyone will agree that 
it does cost a certain amount of money to haul one ton 
of weight over every mile of railroad; and it is hoped 
that with Diesel locomotive operation (with which 
more accurate records of fuel consumption can be 
maintained) more accurate costs can be developed. 


* * * 


SCRAP METAL IS 


PRECIOUS METAL 


Railroads must have more iron and steel for 
cars, rails, castings, parts. 


Foundries and steel mills need more scrap 
to make the steel the nation needs. 


Railroads are the nation’s best source of 
scrap metal... 


Gather it up.. 


a Get it in.. NOW. 


fee and get it all 


AMERICAN RAILROADS 


Poster prepared by the Association of American Railroads for 
display in shops, yards, section houses, etc., during “Railroad 
Scrap Collection Week,” April 5-10. Continued co-operation is 
urged in order to step up steel production for the construction 
of new freight and passenger cars and for other purposes 
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Railroads and the 


American Welding Society 


{Mr. Grant, in preparing this discussion of the relations 
between the American Welding Society and the Rail- 
roads, is expressing the opinion of the Cutting and 
Welding Committee, Electrical Section, Mechanical Divi- 
sion, Association of American Railroads, of which he is 
chairman. On the committee with Mr. Grant, who is 
engineer of tests of the Chicago, Milwaukee, St. Paul & 
Pacific, are F. F. Hayes; John Hengstler, supervisor of 
welding, Altoona Works, Pennsylvania; M. A. Herzog, 
chief chemist, St. Louis-San Francisco; F. A. Longo, 
general boiler inspector, Southern Pacific; J. S. Miller, 
supervisor welding, New York, New Haven & Hartford; 
Robert Moran, welding supervisor, Missouri Pacific; 
H. A. Patterson, supervisor of welding equipment, Atchi- 
son, Topeka & Santa Fe; A. F. Stiglmeier, general super- 
visor boilers and welding, New York Central System, and 
B. G. Wollard, system welding instructor, Chicago & 
North Western.—Editor]. 


Tue December, 1947, issue of the Railzeay Mechanical 
Engineer has an editorial relative to the desirability of 
greater and more effective cooperation between the rail- 
roads and the American Welding Sociey. This is a sig- 
nificant topic to the members of the Cutting and Welding 
Committee of the Electrical Section of the A.A.R. and 
it is one which has been discussed many times at meetings 
of this committee. The editorial presents a number of 
reasons for this cooperation but the committee believes 
there are additional ones for promoting this cooperation 
and have suggested that through the writer, who is chair- 
man of the committee, this matter be discussed more 
extensively. 

Since its organization over twenty-eight years ago, the 
American Welding Society has served to keep industry 
informed of the new developments in welding, cutting, 
flame treating, metallizing and related topics as well as 
to standardize welding materials, equipment and their 
use. Standardization in the form of application codes, 
specifications and recommended practices has served as a 
basis of information for industry and also as a basis for 
mandatory requirements for adoption by Federal, state, 
and city authorities as well as for industrial code-writing 
bodies. All look to the American Welding Society as the 
authoritative organization on welding for recommenda- 
tions covering joint preparation, type of filler metal, and 
other factors which are involved in securing sound welds 
meeting design requirements. 


Electrode Specifications 


In the matter of welding electrodes alone the work of 
The American Welding Society has been of immense 
benefit to the railroads, although this is very often taken 
for granted. The A.W.S. in conjunction with the Amer- 
ican Society for Testing Materials has developed the 
standards for welding electrodes which are now uni- 
versally used throughout the industry. Prior to the time 
these standards were available the railroads purchased 
welding electrodes on the basis of the manufacturer’s 
name or brand only. Significant differences existed in 
electrodes produced by various manufacturers and it was 
very difficult, without making an extensive series of tests 
and many costly experiments, to obtain the desired re- 
sults. 
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By L. E. Grant 


A discussion of relations be- 
tween the Society, which has 
been largely responsible for 
advance of welding techniques 
and expansion of applications, 
and the railroads which have 
long benefitted from the art 


This undoubtedly was a contributing cause to the rejec- 
tion of welding for some operations and also the basic 
source of some restrictions which still exist. It was diffi- 
cult for the stores department to keep available the kinds 
of electrodes desired by the various departments. With 
the advent of the A.W.S. specifications for electrodes this 
situation was remedied. All of the electrodes of one type, 
Class E-6010 for example, are covered by the A.W.S. 
specifications and all manufacturers must meet the mini- 
mum requirements of these specifications. This makes it 
possible for the stores department to stock only one of 
the many available brands and yet be assured that results 
in the shop will be entirely satisfactory. With the huge 
quantity of electrodes now being purchased by the rail- 
roads it is easy to imagine what a chaotic condition 
would exist without such a standard as the A.W.S. has 
provided. 

The A.W.S. specifications are not limited solely to 
ferrous electrodes ; they now cover rods for gas welding as 
well as some special electrodes such as aluminum. It is 
probable that in the near future they will also cover the 
entire field of non-ferrous filler metals. 


Standard Qualifications and Procedures 


The American Welding Society has set up standards 
for qualifications of both welding operators and proce- 
dures for welding. The railroads benefit from this other 
than by simply having available a suitable standard for 
testing and qualifying welders. The manufacturers who 
build equipment for the railroad’s, such as locomotives. 
cars and machine tools, in which welding may be used, 
also make use of these same standards for qualifying 
their operators and procedures, thus helping to insure 
that the products they furnish will be adequately welded 
and suitable for the service for which they are intended. 
Such manufacturers not only use the qualification proce- 
dures, but they also made use of the specifications for 
welding rods. 

The monthly journal published by the A.W.S. is a mine 
of information on welding and much of this is useful to 
the welding men on the railroads. The articles cover all 
phases of welding, brazing, cutting, pre-heating, post- 
heating, metallizing and many of the practical problems 
pertaining to welding, such as control of distortion and 
shrinkage. One cannot read this journal consistently 
without deriving an enormous amount of help on every- 
day problems. Some of the subjects naturally pertain to 
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railroad practices as some men on the railroads find time 
to report how they have done specific jobs. There are 
also reports by the various manufacturers of welding 
equipment explaining how their equipment is being used 
in railroad work. All of these, of course, are very helpful 
to the railroad men. Unfortunately not nearly enough men 
concerned with welding on the railroads are members of 
the American Welding Society and receive the journal 
regularly. The committee believes that membership in 
the A.W.S. would be a good investment for the rail- 
roads and their men even if the journal were the only 
return. 


Publications 

The A.W.S. publishes a great deal of useful informa- 
tion other than that which appears in the monthly 
journal. There is, for example, the A.W.S. Handbook, 
a 1,500-page reference book covering all phases of weld- 
ing problems. Other publications are sponsored by the 
Societv, such as fhe book on Welding Metallurgy, by 
Henry and Classen. This book is a simple but comprehen- 
sive explanation of the part that metallurgy plays in 
welding. An understanding of the principles set forth 
in this book is essential to any welding engineer or con- 
scientious welding inspector. The Inspection Handbook 
for Manual Arc Welding and the Standard Methods 
for Mechanical Testing of Welds are other valuable books 
with which every welding engineer should familiarize 
himself. 

The monthly meetings of the local sections of the 
American Welding Society in various cities are a source 
of information, sometimes along the same lines as articles 
published in the journal, but more often are a fairly com- 
plete discussion of new developments or practices with 
many practical illustrations in the form of slides or weld 
specimens. Attendance at these meetings provides one 
with an opportunity to keep up to date with new develop- 
ments and to discuss problems with others who may have 
had experience with similar ones. A great deal of helpful 
discussion goes on at such meetings, some of which is 
more helpful than material that is published. If a railroad 
man is not located in a city where there is an opportunity 
to attend local section meetings regularly it is even more 
important that he join the A.W.S. for the benefit he can 
get from the journal and attendance at the annual 
meeting. 


Annual Meetings 

The annual meeting of the A.W.S. provides an oppor- 
tunity to evaluate all the latest developments in welding 
and cutting equipment and to attend meetings. where 
papers on new developments are presented and discussed. 
Many of the foremost men engaged in welding attend 
these meetings. This is an excellent opportunity to meet 
and come to know them. 

When one looks back over the last fifteen years and 
appreciates the tremendous developments that have taken 
place in welding, it is obvious that only by maintaining 
continuous contact with such development can one keep 
abreast of this art. The railroads should be as eager 
m the future as they have been in the past to adopt 
welding practices which will enable them either to reduce 
costs or reduce the time required to repair equipment that 
is held out of service. Only by association with such 
a group as those comprising the American Welding 
Society can this be done effectively, conveniently and 
comprehensively. New developments which are exhibited 
at the annual meeting may not be subjects for publica- 
tions for several months later. Those who attend these 
meetings and inspect the exhibits are ahead of those 
who fail to attend. They may in many cases have the 
new equipment installed and in actual service in their 
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shops before any published material pertaining to it has 
appeared. 

The railroads have benefited greatly from the activities 
of the A.W.S., both directly and indirectly. They should 
help to support the work of the A.W.S. by encouraging 
their people who are interested in welding to join the 
society and take an active part in its activities. The 
membership records show that an extremely small num- 
ber of railroad men are members of the society ; certainly 
the proportion is insignificant in comparison to the vol- 
ume of welding work being done by the railroads. It is 
not a satisfactory arrangement to have the railroads 
represented only on the benefit end and not on the 
contributing end. They can contribute greatly by encour- 
aging their men to join the society and attend local section 
meetings and by making it possible for them to attend the 
annual meeting. These men should be encouraged to 
participate in the work of the society by serving on 
committees and in local-section work. The cost of the 
membership for a reasonable number of men, or as a 
sponsor member of the American Welding Society is so 
trifling a sum and the benefits so great that management 
can certainly justify effective support of the American 
Welding Society. 


Protect the Railroads’ Stake in Welding 


Welding is a relatively new industrial process, one that 
has grown at a rapid rate but one which offers great 
promise of increasing benefits to the railroads. There is 
much yet to be learned about welding processes, and even 
more about its applications. Time, effort, and money must 
be spent in finding the answers. 

The A.W.S. has attempted to assist the railroads by 
sponsoring the organization of a Railroad Welding Com- 
mittee. This committee offers a meeting ground for 
representatives of railroads, car builders, locomotive 
builders, and interested government agencies for ex- 
change of information and discussion of common prob- 
lems. The committee has been in existence over two years 
but has not accomplished as much at it should have in 
this time largely because the railroad representation is 
much to small. The railroads have been reluctant to per- 
mit men from their organizations to accept membership 
in the society. 

The industrial representation is strong and has been 
active, indicating that the committee fills a real need. 
With effective support of the railroads and the coopera- 
tion of the A.A.R. it could accomplish much that would 
be of value to both the railroads and the supply indus- 
tries, thus paralleling the experience of other similar 
committees which have been sponsored by the American 
Welding Society. The A.W.S. further assists this com- 
mittee by having its technical secretary serve as the 
secretary of the committee. The chairman of the com- 
mittee at the present time is also chairman of the Cutting 
and Welding Committee of the Electrical Section of the 
Association of American Railways. This arrangement 
should make for effective coordination of these two com- 
mittees. 


Dieset Locomotive INVENToRY.—According to statistics 
compiled by the Railway Age, there were 6,548 Diesel loco- 
motive units in service on domestic railroads as of December 
31, 1947, of which 5,919 were owned by Class I railroads and 
629 were owned by terminal and switching companies and 
Class IT and ITI railroads. Diesel road units operated by Class 
I railroads totaled 3,003 with an aggregate horsepower of 
4,670,010, which is 93 per cent more horsepower than that 
of the 2,916 switching units in service for railroads in the 
same class. The Diesel locomotive inventory of Class I rail- 
roads was increased in 1947 by 1,340 units, of which 25 were 
3,000 hp., 211 were 2,000 hp., 799 were 1,500 hp., and the 
remainder 1,000 hp. or less. 
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Fundamentals of 


No. 6-BL Brake 


"Tue No. 6-BL Brake for switching and branch line loco- 
motives which will soon be on stock locomotives of those 
classifications is fundamentally the same as the 14-EL 
and the 6-ET, but it has a self-lapping independent brake 
valve. Functionally, it is like the 6-DS. 

The locomotive builders asked us for a switch-locomo- 
tive and simple automatic brake for a 1,000- or 1,500-hp. 
branch-line locomotive that would fit well into a Diesel 
cab and have fairly simplified piping. The 6-BL is de- 
signed with an automatic brake valve of the H-6 type, 
and the standard H-6 brake valve can be used with it. 
The self-lapping independent brake valve is known as 
the LA-6. There is a pipe-bracket mounting for these 
brake valves which will allow knee room for the engine- 
man. It also has on the same mounting bracket a bell- 
ringer valve and a simple sander valve. There is a mani- 
fold-type feed-valve pipe bracket to which is bolted the 
double-heading cock. This bracket is built so that the 
feed-valve mounting face protrudes through a bulkhead 
or a front cab wall, so that all piping is in behind, but 
the feed valve itself is on the engineman’s side. At the 
same time, the double-heading cock is mounted to the 
manifold bracket so that its handle protrudes through 

_ the wall and is on the engineman’s side. In the manifold 
bracket the main air pipes are connected so that they 
present a neat piping arrangement to the back of the 
brake-valve pedestal itself. 

The other parts of the equipment are the normal No. 
6-K distributing valve, the brake cylinders used by the 
locomotive builders on their particular trucks, angle 
cocks, cut-out cocks, etc. The mounting bracket for the 
H-6-L brake valve is made in such a way as to accommo- 
date some variations. For instance, the H-6-V brake 
valve may be used. The feed valve is the F type, with 
internal remote-control pipe known as the F-3-D. The 
remote-control pipe is in the feed-valve mounting face, 
but there is a provision for the use of a standard F-3-B 
feed valve with a separate remote-control pipe if desired. 

As in other air-brake apparatus, feed valves of other 
types can also be mounted by the use of proper adapters 
and proper length cap screws or studs. The F-3-D feed 
valve has no warning-port check valve in it, and hence, 
with the H-6 brake valve, a supply of air for the con- 
tinuous warning port in release position must be found in 
some other way than the standard 6-ET. When any feed 
valve with a remote-control pipe is subjected to a high- 
pipe pressure, it closes tightly and therefore does not pro- 
vide a supply for the normal warning port. 

A small change can be made in the H-6 rotary-valve 
seat which will provide a constant supply of air for the 
warning-port function. While many people do not now 
make use of that, a continuous warning port function 
can be attained in a standard H-6 brake valve by milling 
a channel 1/16 in. deep by 3/16 in. long. We have in- 
corporated it in standard H-6 brake valves. Outside of 
that, everything in the equipment, aside from the self- 
lapping independent brake valve, is standard to 6-ET 
and the current 4-E. 


resented before the convention of the Air Brake Associa- 
otel Sherman, Chicago, September 15-17, 1947. 
Brake Company, 


*From a paper 
tion held at the 5, 

tDirector of air brake engineering, New York Air 
Watertown, New York, i 
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Equipment’ 
By H. W. Sudduth}{ 


The 6-BL equipment is designed primarily for simple 
automatic-brake operations, but it can be used for mul- 
tiple-unit work by employing the 6-DKR distributing 
valve in the same way as on the current 14-EL equip- 
ment. Furthermore, by the use of a brake application 
valve of new design known as the N-1, it is possible to 
introduce other controls, such as service safety control 
operated by a foot pedal, overspeed control, and some 
train-control variations. It is also entirely practicable to 


1/16" dia, Mull 
1/16" Deep 


Modification to the H-6 brake valve rotary seat to provide con- 
tinuous warning port function 


install a GRS actuator top on the H-6 brake valve. Some 
of the simple GRS train-stop systems can be used in 
that manner. 


Discussion 


H. I. Tramblie, air brake instructor, Chicago, Burling- 
ton & Quincy, asked why the type SF or O brake valve 
was not used in place of this one merely for the purpose 
of standardization, as the independent valve used differs 
from other self-lapping brake valves on late-design loco- 
motives. 

Mr. Sudduth replied that the independent brake valve 
is the same as is used on the 6-DS, the LA-6P pedestal. 
The self-lapping wnit in it is exactly the same as those 
used in the S-40 brake valves, the SA-2 brake valve, and 
others of that nature. The housing for it is not the same, 
and the reason for that is that there are some check valves 
and cams in it operated by the handle which have to be 
there functionally. 

Chairmain Peck inquired if the No. 6-BL will be stock 
for switching and branch line locomotives only. Mr. 
Sudduth replied that it will be on switch locomotives first, 

(Continued on page 80) 
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Research Institute Develops 


A High-Pressure Boiler 


Oxe of the projects to which the Steam Locomotive 
Research Institute has given considerable study is 
the design of a locomotive boiler which will operate 
satisfactorily at a pressure higher than the present 
usual maximum of 300 Ib. per sq. in. The Stephenson 
locomotive boiler with its water-enclosed firebox and 
fire-tube barrel has inherent technical and mechanical 
advantages which have given it a practical monopoly 
in steam locomotive practice. It’s one constructional 
weakness has been the firebox with its flat walls sup- 
ported by staybolts. As pressures have gone up, stay- 
bolts have come closer together, water circulation has 
been impeded, and maintenance costs have increased. 
At current boiler pressures the major part of locomo- 
tive boiler maintenance cost is given to firebox repairs. 

It is generally conceded that boiler pressures of 300 
to 325 Ib. per sq. in. represent the practical maximum 
for staybolted fireboxes. From the prime mover stand- 
point, higher pressures offer the advantage of greater 
power within the same space and also greater thermal 
efficiency. It is believed that a pressure of 600 Ib. per sq. 
in. could be used with advantage in American railroad 
practice, the prime mover being modified to take full 
advantage of the greater possible expansion. The con- 
ventional single-expansion cylinders would be replaced 
by uniflow, multiple-expansion, or turbine operation. 

With the present trend to higher thermal efficiency, 
it is definitely desirable to provide a locomotive boiler 
for higher steam pressures, and with firebox mainte- 
nance minimized. 

In view of stationary practice, it is natural to think 
first of a water-tube type boiler. However, extensive 
comparative study by the Steam Locomotive Research 
Institute has shown that after the gases of combustion 
leave the firebox, the intensive heat absorption required 


Wate 


Design of Steam Locomotive 
Research Institute includes 
closely spaced water-tube 
walls in firebox and a fire- 
tube barrel—Suitable for 
600 Ib. per sq. in. pressure. 


to produce a compact locomotive boiler can be obtained 
more efficiently with a fire-tube barrel than with any 
other tube arrangement. This conventional barrel does 
not limit the pressure and has the great advantage of 
being a strong structural element in the anatomy of 
the locomotive. 

The advantages of a locomotive firebox with water- 
tube walls have long been recognized in America and 
Europe. Mny designs have been made and a considerable 
number of boilers have been built. The advantages 
have been demonstrated, but certain constructional 
troubles have developed. A recent survey of the situa- 
tion by the Institute has led to the conclusions that 
many of the difficulties with earlier designs of water- 
tube fireboxes can be avoided by using modern methods 
of boiler construction as developed in stationary prac- 
tice. Stationary boilers with water-tube fireboxes are 
built today for pressures up to 1,250 Ib. per sq. in. With 
modern methods and materials there should be no seri- 
ous difficulty in building a locomotive boiler for 600 
Ib. per sq. in. 

The design developed by the Steam Locomotive Re- 
search Institute follows closely the outline of a conven- 
tional locomotive boiler and can usually be built to fit 


Section 2-2 Detail of Bifurcates 


A high-pressure locomotive boiler with water tube firebox and fire-tube barrel 
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an existing chassis if desired. Grate area, firebox, and 
combustion chamber are arranged as in a conventional 
boiler. No staybolts are used. The firebox and com- 
bustion chamber walls are closely spaced bifurcated 
tubes of the type used in high-pressure stationary 
boilers. These tubes terminate in a top drum or drums 
forming the roof of the firebox and in a smaller diame- 
ter bottom drum. 

In earlier locomotive water-tube fireboxes the tubes 
were rolled into the drums. This required a rather wide 
space between tubes and insulation was difficult. In 
the Institute design the use of bifurcated tubes welded 
into the top and bottom drums provides a practically 
continuous water wall. 

It should be noted that the use of water-tube firebox 
walls reduces greatly, the damage likely to occur in the 
case of low water. 


. 


No. 6-BL Brake Equipment 
(Continued from page 78) 


but it is proposed for branch-line locomotives where no 
complications of elaborate train control are involved and 
where rather simple automatic brake operation is all that 
is necessary. 

Mr. Tramblie mentioned that his reason for intro- 
ducing the subject of the independent brake valve was 
that there are now so many different parts of equipment 
that it is becoming burdensome. Standardizing on some 
items would help. One thing this organization should do 
is to try to standardize so far as we can the different 
types of equipment that are applied to different types of 
locomotives and cars. 

Chairman Peck said that it occurred to him that the 
test plates for the AB-T-6-B, the 6-D, and the 6-C test 
racks will buy a new 4-C test rack. Each time a new 
device comes along, testing facilities must be obtained 
to maintain it properly. The days are over when a man 
can tell by his eye whether a device has been properly 
repaired. 

Mr. Sudduth said that on the 6-BL everything stand- 
ard that could be used was used, and that the new self- 
lapping independent brake valve has as many parts in it as 
could be found that were common to current self-lapping 
brake valves. When new functions are involved, it is 
often necessary to depart from what has been formerly 
standard. 


Staybolted Fireboxes 
(Cantinucd from page 69) 


Tests completed in October, 1946, on welded vs. 
screwed staybolts (conducted under the direction of a 
special A.S.M.E. Committee on welded stay construction 
in power boilers under the chairmanship of W. D. Halsey) 
have resulted in the acceptance of the fusion welded-stay 
in lieu of threading. The fusion-welded staybolt was pro- 
posed for locomotive boilers during a meeting of the 
Master Boiler Makers Association, five or six years ago, 
and a limited amount of test work has been undertaken 
by one of the leading roads. 

In view of the present status of fusion welding as a 
reliable method of construction and the inherent strength, 
ductility, and other desirable properties of the fusion 
welded joint, it seems reasonable to predict that its 
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adoption as a permissible staybolt fastening in locomotive 
boilers may be expected. 

The formulating of rules for welding staybolts to 
assure safe practice in all railroad shops where welding is 
apt to be used can be expected to present difficulties, due 
to the refusal in some shops by the welders to qualify, 
seniority rules which can result in unskilled welders 
doing the work, and other factors. It is unfair to the 
large number of railroad shops where procedure controls 
can be applied and good work done to penalize them 
through rules and regulations aimed at those shops where 
proper work is not being produced and where controls 
operative in modern fabricating shops are not now being 
exercised. 

During the time this rather knotty problem is being 
studied, welding engineers, in cooperation with boiler 
designers, could well give thought to the requirements to 
be met in providing a proper fusion-welded stayed struc- 
ture for locomotive service. The essential difference be- 
tween stationary and locomotive boiler operation is in 
the greater severity of stresses imposed on the staybolts 
and fastenings in locomotive fireboxes, from the rapid 
temperature changes encountered during cooling-down. 
boiler washing, firing-up and often misuse of boiler feed 
pumps and, to a lesser degree, the variations in firing 
rates. These stresses, often exceeding the yield point of 
the staybolt material, are bending stresses superimposed 
upon the static tensile stress due to the boiler pressure. 
The use of upset ends on the welded stay with a more 
liberal allowance of the maximum permissible stress due 
to boiler pressure in the body of the stay can be expected 
to effect improved stress distribution and to lower maxi- 
mum stress concentrations. 

In view of the paucity of reliable data on the staybolted 
structure as a whole, the introduction of the fusion-welded 
stay could well promote an early start on a research 
project under the sponsorship of the A.S.M.E. The 
results of the tests should be more readily accepted by the 
Bureau of Locomotive Inspection and the roads if made in 
either locomotive boilers, or if need be, in locomotive- 
type boilers such as used in the oil fields. 

Research of this nature is best conducted in a test 
plant by a railroad testing organization where means are 
available to closely simulate locomotive boiler handling 
and operating conditions. These could include dumping 
of the fire, rapid cooling-down and firing-up, introduction 
of cold feed water through side boiler checks and other 
conditions likely to impose the abnormal thermal shocks 
largely responsible for firebox failures. 


Conclusion 


In conclusion, it may be said that the staybolted firebox 
is well suited to meet the requirements of modern loco- 
motive boilers. The stayed structure is inherently strong. 
and yet adequate flexibility or, if necessary, controlled 
rigidity is readily provided by suitably proportioning the 
spacing, sheet thickness and staybolt diameter. 

Modifications could well be made in the present de- 
sign practices to obtain greater benefits from improved 
materials and methods of construction. More liberal 
working stress allowances than are now permitted in code 
and safety rules seem advisable for the higher working 
pressures in use today and are obviously necessary if the 
staybolted firebox is to be used for pressures up to 500 
lb. per sq. in. or so desired for steam turbine drives. It 
can be further stated with confidence that a very con- 
siderable improvement in maintenance and repair costs. 
reliability, safety and weight of the staybolted firebox 
can be obtained through relatively minor changes in de- 
sign and the use of modern materials properly applied. 
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A Way te Lower Steam 
Lecomotive Maintenanee 
A needless handicap which has long hampered improved 
design and lower maintenance cost of steam locomotives 
is the failure to utilize more extensively developments 
of other industries and basic research that is applicable 
to a broad category of mechanical design. Staybolts 
serve as a typical example of the failure either to use or 
to investigate. knowledge that is available. While a 
present-day staybolt is unquestionably better than one 
of 50 years ago, it is quite probable that the staybolt is 
nowhere near as good as it can be made. A significant 
factor in staybolt design where tremendous improve- 
ment is both possible and valuable is the elimination of 
stress concentration where the bolt is threaded to the 
sheets. The stress concentration in this portion of the 
staybolt metal causes it to bear far more than its share 
of the load. Like the chain which fails at the weak- 
et link, that part of the staybolt also fails that is the 
most highly stressed because it is least able to support 
the load imposed upon it. , 

Some recognition has been given to the solution of the 
problem of staybolt cracking and breaking by bulging 
the sheets inward or outward at the staybolt hole. This 
reduces the crowding of the lines of force and thereby 
helps to distribute the stress more evenly. Outward 
bulging also has the advantage that the pull of the stay- 
bolt tries to close the hole; this helps to simplify the 
caulking problem and makes caulking itself easier. Far 
more can still be done, however, the ground work for 
which has been laid and proved by application in other 
fields. Stress-relieving grooves are well known and 
widely used to increase fatigue resistance. Their ability 
to distribute the lines of force more evenly should be 
weful in staybolt design for distributing the stress 
more uniformly over the full length of the thread. 
Similarly, rolling the thread to determine the effect on 
strength may have a favorable effect and deserves in- 
vestigation. 

And why stop at improving only threaded staybolts ? 
The astronomical number of staybolts in use on the 
steam locomotives of the country and the countless num- 
ber renewed every day make well worth while research 
directed toward eliminating entirely the need of thread- 
ing. The possible saving in time, money and labor is 
huge. At least one such successful design has proven 
satisfactory in European practice. The sheet is not 
threaded; the bolt merely slips into it. It is rolled to a 
tight fit through a bowl-shaped opening in the end. The 
bolt is then welded along its outer circumference to the 
hole in the sheet. 

Experimental designs can be tested in road service 
without running the risk of locomotive failures en route 
ot of removal from service to correct any defects that 
may appear in preliminary designs. The Bureau of 
Lxomotive Inspection requires that a boiler be re- 
moved from service if two adjacent staybolts are broken 
ut plugged, three or more in a circle four foot in diame- 
r, or five or more in the entire boiler. No risk of 
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removal from service will, therefore, be entailed from 
experimental staybolts if the number is limited to four 
for the entire boiler; little risk will be run if two per 
four-foot circle are installed. ' 

The advantages of reducing the stress concentration 
in staybolt threading or eliminating threading entirely 
are numerous. The limitation on boiler pressure due to 
staying side sheets can be raised if staybolts are strength- 
ened; where higher pressure is not desired, either 
smaller bolts or fewer bolts can be used. Opportunities 
for overall operation to be improved and utilization 
increased are presented with any improvement to any 
part of the locomotive. Better stress distribution in 
the vicinity of the threaded areas of both the staybolt 
and side sheet will increase. boiler reliability and reduce 
boiler maintenance. If a suitable threadless staybolt 
can be developed the savings from eliminating the 
threading operation in the bolts and sheets can easily 
result in a drastic cost reduction in this part of boiler 
construction and maintenance. 


25 Million Horsepower 

“Today, there are more than 25 million horsepower in 
electrical transmissions on American transportation sys- 
tems, and they are being purchased by the railroads at 
an annual rate of slightly less than 5 million horsepower. 
At this rate of application, within 10 years’ time the 
electric power in locomotives will exceed that now being 
developed by all the present central station generating 
plants.” 

The foregoing statement was included in a paper pre- 
sented by Gwilym A. Price, president, Westinghouse 
Electric Corporation, before the New York Railroad 
Club in New York, on March 18, 1948. It is scarcely 
probable that the railroads’ use of efectrical machinery 
for traction applications will equal that in the Central 
station field. They too must add much to their plant 
capacity, and changing circumstances may improve the 
status of the reciprocating steam locomotive. Mr. Price’s 
statement, however, serves strongly to emphasize the 
significance of the present growth and size of electrical 
railroad applications. 

The figures given include electric as well as Diesel- 
electric locomotives. They also include steam-electric 
locomotives such as those on the Chesapeake & Ohio, 
and they will include gas-turbine locomotives. They do 
not include the geared steam-turbine locomotive. Con- 
cerning this unit, Mr. Price said, “But if the steam- 
turbine locomotive is to match the efficiency of the 
Diesel-electric, it is apparent that there must be some 
marked improvements in the boiler and firebox”. These 
are now in process. 

A number of gas-turbine power plants for locomotives 
are now in process of development. One of them was 
demonstrated recently on a test stand by the General 
Electric Company at Schenectady, N. Y. It developed 
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4,800 hp. at a turbine speed of 6,700 r.p.m. It is 
operated, under load at speeds down to 6,000 r.p.m. It 
must be “cranked” to a speed of 2,000 r.p.m. before it 
can be fired. These characteristics indicate that nothing 
but an electric transmission could be used with such a 
power plant. If the gas-turbine finds a place in the 
railroad field, it will apparently add its share of elec- 
trical transmissions to the railroads’ total. 

Railroad applications of electrical transmissions may 
not continue their present rate of increase for ten years, 
but even the present total is requiring drastic changes 
in operating and maintenance procedures. If anything 
like the suggested increase occurs, it is evident that 
railroad electrical maintenance facilities and forces must 
be expanded to several times their present size. 


Maintenanee Policies 
And Maintenanee Cost 


The Diesel-electric locomotive, because of its many in- 
herent operating advantages, is of such great value to 
the railroads in their present efforts to effect economies 
that it would be tragic indeed should its use be handi- 
capped by unjustified expense of operation or mainte- 
nance resulting from the adoption of too hastily con- 
sidered policies. 

Some railroads seem to be headed in the direction of 
the establishment of facilities which will make them 
self-supporting with respect to locomotive parts. This is 
not surprising for they have pursued this course for 
many years in the past when the problem of producing 
repair parts of satisfactory quality was a much simpler 
one than it appears to be with respect to Diesel locomo- 
tive parts and because, too often, there was no other way 
in which to protect their service than to fall back on their 
own shops. 

So far, the builders of Diesel power have done a re- 
markably efficient job in setting up supply sources for 
replacement parts. This makes it unnecessary for most 
roads to think in terms of repairing or manufacturing 
their own parts. As the volume of work increases, due to 
the increasing number of Diesel-powered units in service, 
the pressure of economy in cost or the immediate avail- 
ability of supply will force mechanical officers to give 
more and more thought to this problem. 

Several factors appear to favor the policy of securing 
standard replacement parts either from builders of the 
original equipment or from suppliers recommended by 
those builders. Among these are the matter of engineer- 
ing standards, the quality of the material and the stand- 
ard of workmanship. The builder of the original equip- 
ment designed each part in the process of designing the 
complete machine and experience in the functioning of 
the complete machine broadens his ability to design and 
produce replacement parts that will function with the 
greatest reliability. In relying upon outside sources 
the railroads should always be assured of obtaining re- 
placement parts into which have been incorporated the 
cumulative experience of the builder in the correction 
of difficulties with respect to materials or performance 
in service. Every railroad mechanical engineering de- 
partment has always endeavored to approach an ideal 
with respect to the correction of service defects by col- 
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lecting and analyzing reports of service failures as a 
result of poor design, poor materials or poor workman- 
ship. In the case of Diesel power the builders have a 
record of parts performance that is nation-wide in scope 
and the railroad which relies on the builder for parts 
profits by the experience of all other railroads using that 
type of equipment. 

A most important factor relating to replacement parts 
is that of price. In determining the policy of an indi- 
vidual road it is highly important that there be no con- 
fusion as to the relation between the price of a part and 
the ultimate cost of its use. While the price today may 
seem high, a part of that higher price is a guarantee as 
to quality, as to responsibility for performance and 
assurance that the latest improvements that are dictated 
by experience have been incorporated in the parts that 
are furnished. 

Estimates have indicated that there are some 40 
or more millions of dollars worth of Diesel locomotive 
repair parts on the storehouse shelves of American 
railroads. How much higher this estimated inventory 
might be were it not for the supply facilities of the 
builders is anyone’s guess. As time goes on and the 
volume of work increases there will be many repair 
parts that the railroads can and will produce because 
they now have production capacity for doing this kind 
of work which they can not or should not abandon. The 
real problem is to adopt a course which will maintain 
a fine balance between the price of parts which should 
be purchased and the real cost of using parts that are 
produced in railroad shops. It is not so much a matter 
of weighing one of these against the other as it is of 
weighing the influence of cach on the final cost of loco- 
motive maintenance. 


Welding Restrictions 

There is no question in the minds of engineers and 
metallurgists about the inherent advantages of welding 
in the construction and repair of locomotives and cars. 
In recognizing, however, the desirable physical proper- 
ties and economies obtained by welding these men would 
be the first to admit that welding must be done by trained 
operators under competent supervisors who know what 
can and can not be welded and how to do the job if weld- 
ing is used. It is the lack of this knowledge of the welding 
process and its limitations that has been the cause of con- 
siderable grief to the railroads in the past and will con- 
tinue to handicap the railroads in the future in making 
full use of the potentialities of welding. 

In an article dealing with the design and construction 
of fireboxes appearing elsewhere in this issue the late 
F. P. Huston raises some important points on the re- 
strictions placed on welding when he discussed the use 
of fusion-welded staybolts. He said, “The formulating 
of rules for welding staybolts to assure safe practice 
in all railroad shops where welding is apt to be used 
can be expected to present difficulties, due to the refusal 
in some shops by the welders to qualify, seniority rules 
which can result in unskilled welders doing the work, and 
other factors. It is unfair to the large: number of rail- 
road shops where procedure controls can be applied 
and good work done to penalize them through rules and 
regulations aimed at those shops where proper work is 
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not being produced and where controls are not now 
being exercised.” 

These statements are somewhat contradictory. If 
some railroad shops can establish procedure controls and 
qualify welders there are no good reasons why all weld- 
ers in all shops should not be qualified to perform the 
work they are paid to do and controls should not be 
established in all shops. If operators are not qualified 
then they should not be doing welding work. Granting 
that there are some difficulties in getting the right men 
for the job it would appear that the greatest handicap 
must be either that the shop management does not ap- 
preciate the need for procedure controls or the welding 
supervisors are not competent to train and qualify the 
men under their control. : 

If the restrictions contained in the rules and regula- 
tions of the Interstate Commerce Commission and the 
Association of American Railroads are to be eliminated 
all railroad shops must use only trained welders and 
establish recommended procedures. Otherwise the rail- 
roads will continue to be penalized by being unable to 
take full advantage of this highly developed art. 


Measuring Mechanieal 
Department Performance 


Looking at the work of railway mechanical depart- 
ments broadly, there is nothing more important than 
setting up performance goals, measuring what is actu- 
“ally accomplished, awarding commendation for a good 
job, discovering and correcting the reasons for a poor 
one. Competition is still a potent force in the Ameri- 
can way of life and consequently it is desirable to 
set up mechanical department performance figures on 
a basis so that each locomotive or car-repair point, 
enginehouse, division, or the railroad as a whole, can 
compare its recotd of achievement month by month 
with itself and with what comparable neighboring 
units are doing. 

The first thing to look at its production, as reflected 
in locomotive-miles, car-miles, ton-miles, train-miles, 
etc., since the volume of work done dictates in many 
instances the general policy which must be followed 
in doing it. For example, a prospective increase of 
10 per cent in gross ton-miles for the ensuing year 
may mean that new freight locomotives must be pur- 
chased, repair programs speeded up, or more inten- 
sive use made of present power. Generally all three 
steps, in some combination, are taken in an attempt 
to solve the problem. 

Similarly something must be done about freight 
cars needed for the additional business. And this 
means analyzing the figures of equipment owned and 
leased, cars in shop or awaiting repairs, miles made 
per car per day and all of the numerous things which 
can be done to step up the latter index of perform- 
ance. With passenger train-miles and car-miles at a 
lower level than any year since before the war, the 
opportunity and necessity for planning passenger-car 
and locomotive programs of purchase and maintenance 
to produce the most efficient and economical service is 
apparent. 

Fuel performance figures are worth recording and 
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comparison, because fuel purchases account for 
roughly one-third of all railway expenditures for 
materials and supplies. Too little emphasis has been 
placed on this feature in recent years partly due to 
the urgent necessity of moving huge volumes of traffic 
during war years, regardless of cost, and partly be- 
cause of increasing difficulty, with substantial amounts 
of Diesel power, in developing conversion factors 
which will not invalidate any comparisons made. The 
number of pounds of coal consumed per 1,000 gross 
ton-miles on Class I railroads was 111 in 1941 and 
116 in 1946. 

Locomotive and car failures, both numerically and 
on a mileage basis, are examined with the greatest 
care by railway operating and. mechanical officers 
alike. In general, the miles per failure in freight 
service are two or three times as great as in passenger 
service, probably due to relatively lower speeds, and 
may exceed 200,000 miles. On one large system, op- 
erating a substantial amount of Diesel power, the total 
miles per failure was almost 40 per cent greater in 
1947 than in 1946 indicating some pretty intensive and 
effective work in setting up comparative figures, locat- 
ing weak spots, tracing causes, applying remedies and, 
of course, improving the general standard of main- 
tenance. In this connection, it is interesting to note 
that the greatest improvement was made with steam 
power, the number of miles per failure in 1947 being 
over 50 per cent greater than in 1946 and exceeding 
the miles per failure secured with Diesel power. 

Cost of repairs, locomotive, freight-car and passen- 
ger-car, are highly significant in view of the fact that 
the total maintenance-of-equipment bill on a large 
railway system may approach or exceed 100 million 
dollars a year. Repair costs, when set up on the basis 
of locomotive-miles, car-miles, or 1,000 gross ton- 
miles, are especially valuable for comparison purposes 
and may be used to stimulate competition and im- 
provement of facilities and methods at individual 
repair points. Enginehouse expense still amounts to 
several million dollars a year on most roads and de- 
serves constant checking and analysis in the interest 
of economy. 

Similarly, only on a larger scale, the total mechani- 
cal-department payroll constitutes roughly 60 per 
cent of the cost of maintaining equipment and must 
be kept within budget limits and balanced against 
work actually done. This figure also may be set 
up on a 1,000 gross ton-mile basis for comparing in- 
dividual division and district performances. For 
example, if one divisio shows a decrease of say 5 
per cent while an adjoining district registers an in- 
crease of 7 per cent in payroll per 1,000 gross ton- 
miles, some interesting questions are immediately 
raised. 

Railroads are required by law to keep a mass of 
statistics, some of which unfortunately go into the 
archives and are never used. It is vital, however, 
for mechanical as well as all other railway depart- 
ments to develop and record accurate figures covering 
the salient features of their respective functions in 
rail transportation, make these figures available with 
the least possible delay and then teach all officers and 
supervisors how they can use them to the best ad- 
vantage. 
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THE READER’S PAGE 


Freight-Car Weight 
Savings with Modern Materials 


To THE EDITOR: 


In your February issue five aluminum hopper cars 
are described which were built by the Illinois Central 
in its McComb, Miss., shops. These cars were described 
briefly as follows: 

“Completed just in time for the railroad’s Christmas, 
the five new 50-ton hopper cars present a silver-like fin- 
ish, with black trim and lettering, as they prepare to take 
the road with a combined saving in weight equal to the 
entire empty weight of an all-steel car. On a loaded 
basis, the saving in weight per car will equal about one- 
tenth of the pay load such a car can carry. 

“The light weight of the experimental car is about 
37,400 Ib. as compared with 47,300 lb. for an empty 
all-steel car of similar capacity. This is equivalent to a 
weight saving of 21 per cent or 9,900 Ib. per car, or 
approximately a million pounds on a 100-car train.” 

An analysis of the foregoing weight comparisons pro- 
vides results interesting to ponder. To begin with, one 
would have thought hopper cars of 50-ton capacity, 
weighing as much as 47,300 1b., were as extinct as the 
dodo bird. Cars of such extreme dead weight and con- 
sequent low carrying capacity have not been heard of, so 
far as the writer’s information goes, for many years. 
Many cars for various railroads built of similar construc- 
tion over recent years have weighed little more, if any, 
than required to continue the use of the single-acting 
AB brake; namely, 40,600 Ib. On such a basis of com- 
parison, the difference in weight between the aluminum 
car and cars of conventional steel construction would 
be the difference between 37,400 lb. and 40,600 Ib. or 
3,200 Ib. each. Putting this figure in the equation used 
above would result in a saving of slightly less than 8 
per cent as compared with 21 per cent, and a decrease 
in the dead weight of a 100-car train of only 320,000 Ib. 
rather than the one million pounds claimed. 

But there are still more important considerations. 
Though this aluminum car does not achieve a very sub- 
stantial weight saving when compared with a conven- 
tional steel car of riveted construction, it nevertheless 
would require the application of a compensating load 
brake, whereas the steel car would not. The difference 
in cost between these types of braking equipment is sub- 
stantial and likely to be prolybitive unless a greater 
weight saving is effected than that achieved in this 
aluminum car. 

If the five aluminum cars, evidently built of parts sal- 
vaged from dismantled equipment, were reconstructed 
for some special service such, perhaps, as carrying sul- 
phur, the construction might be justified. However, it 
is stated that the cars are to be put in coal service and 
the impression given is that considerable numbers of 
them may be built for operation in 100-car trains. Other- 
wise the story has little significance in terms of modern 
freight-car construction for general use in coal service. 

The Illinois Central now has under construction 400 
modern all-welded 50-ton hopper cars built of corrosion- 
resistant high-strength steel, which weigh approximately 
34,000 Ib. and will carry their full permissible load limit 
in coal. It will be obvious to any interested reader, be- 
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cause the arithmetic is very simple and can be done men- 
tally, that the difference between the weight of this mod- 
ern steel car and the aluminum car described would 
provide an additional weight saving of 3,400 1b., or a 
figure in excess of the saving between the aluminum car 
and a conventional riveted carbon-steel car of recent 
design. 

The load carrying capacity of the aluminum car is not 
given, but if ‘‘on a loaded basis the saving in weight per 
car will equal about one-tenth of the pay load such a 
car can carry,” it would seem that provision was not 
made to carry the extra load possible due to the weight 
saving effected. According to this statement the car has 
a load capacity of only 10 times the weight saving of 
9,900 Ib. provided by the use of aluminum, or a total 
capacity of approximately 100,000 Ib., thus falling short 
by approximately 15 tons of its permissible carrying 
capacity. However, contrary to the statement quoted 
above, the overall dimensions given for the reconstructed 
car indicate that it has a cubical capacity nearly adequate 
to carry the maximum load limit in coal. 

The writer will make no attempt to estimate the added 
cost of the aluminum car over a similar design of corro- 
sion-resistant high-strength steel. But the minimum ex- 
cess cost of aluminum over high-strength steel in a 70- 
ton hopper car, weighing only slightly more than the 
aluminum car under consideration, was approximately , 
$2,000 per car, and this figure did not take into account 
the difference in the cost of a load-compensating brake 
over that of the AB brake. 

The producers of all modern materials now available 
to the designing engineer—aluminum, stainless steel, 
low-alloy high-strength steel, and no doubt some of the 
plastic materials—have a deep interest in the modern 
lightweight or weight-saving development in transporta- 
tion. It is hoped that any special pleadings for particular 
materials will be based upon comparisons of modern 
designs employing these different materials and will 
thereby provide factual data upon which intelligent de- 
cisions may be reached by prospective users. 


F. D. Foote, 
President Alloys Development Company 


SpeciaL Fittincs FACILITATE BRAaKE-P1PE Repairs.—In a 
circular letter dated February 12, the secretary of the A.A.R. 
Mechanical Division called attention to new Item 100, added 
in Interchange Rule 101, effective January 1, 1948, which is 
preceded by a note reading: “Note——Air Brake Pipes of AB 
brake equipment broken at threaded portion of the flange fit- 
ting may be repaired by the use of Wabcogrip or Flexigrip fit- 
tings (or other A.A.R. approved types), as correct repairs, 
charge to be based on material applied, plus labor of applica- 
tion.” 


LOUISVILLE & NASHVILLE to SPEND $1,373,300 ror AB 
Brakes IN 1948—The shop forces of the Louisville & Nash- 
ville are scheduled to equip 5,000 of the road's freight cars 
with “AB” brakes this year at an estimated cost of $1,373,300. 
In addition, the L. & N. plans to convert 150 box cars into 
pulpwood cars by removing the entire superstructure except 
steel ends, replacing flooring with a heavier floor and bolting 
scrap rail to the floor on both sides of the car. This conver- 
sion will cost $109,738. The road also will equip 120 locomo- 
tives with smoke abatement devices. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


C. of Ga’s Diesel Shop 


Tue Central of Georgia has converted a portion of its 
backshop at Macon, Georgia, into a Diesel shop to 
handle running maintenance and all classes of repairs 
to its 22 Diesel switchers, eight 2,000-hp. passenger 
units and four 1,500-hp. freight units. The switchers 
include four 600-hp., three 660-hp. and fifteen 1,000-hp. 
locomotives. 


The Diesel shop was constructed in a corner of the 
backshop, 70 ft. by approximately 261 ft., formerly 
occupied by the boiler shop. Outside the shop struc- 
ture the Diesel facilities include a storeroom for spare 
parts, storage tanks for new, used and reclaimed lubri- 
cating oil with pumps and piping to handle the oil 
directly into and out of the shop, and a cleaning vat 
for parts to be reused. Sanding and fueling stations 
are also located adjacent to the shop. However, new 
fueling facilities are now under construction. Two 
250,000-gal. tanks have been installed with the provi- 
sion made for the future addition of another tank of 
the same capacity. The fuel oil will be pumped from 
tank cars using top unloading, metered, filtered and 
then delivered to the storage tanks. Three tank car 
stations are being installed at the unloading rack with 
the layout designed to take care of two more cars to 
meet possible future requirements. The fuel oil will 
be filtered and metered again before it is delivered to 
the locomotives. At the dispensing point three stations 
will be located between two tracks. 

Several changes were made in the main shop building 
before actual construction of the Diesel facilities could 
be started. This part of the shop had four tracks for 


A portion of the backshop 
at Macon, Ga., is converted 
into an up-to-date facility 
for maintenance and repair 
of all types of Diesel power 


tender and truck work and contained the heavy boiler 
machinery. The machinery was removed to an adjacent 
area and relocated without any interference in the boiler 
repair schedule. The entrance to the shop was altered 
to accommodate three tracks instead of the original four 
and an opening was made in the side wall for access 
to the cleaning vat. The floor of 5-in. concrete topped 
with 2-in. wood blocks was removed from the entire 
area. 

The accompanying floor plan shows the layout of the 
shop. Two of the tracks extend the entire length of 
the shop while the third is a stub track. Elevated plat- 
forms flush with the locomotive floor level are built 
in between and around that part of the trackage with 
inspection pits. Removable platform sections at the 
ends of the inspection pits nearest the engine dis- 
mantling area permit locomotives on the two longer 
tracks to be moved to the dismantling area. In addi- 
tion, because the floor level around the pits is depressed 
2 ft. 9 in. below the top of the rails the track sections 
between the pits and the dismantling area, which is at 
track level, are on hinged beams. When the beams 
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are swung open the arrangement permits personnel to 
pass around this end of the pits without climbing over 
the tracks; when closed the track sections on the beams 
bridge the gaps between the rail ends. 

The pits are four feet deep from the top of the rail. 
They have 6-in. parapets two feet above the bottom 
running the entire length along each side. Planking 
placed on the parapets give added working height for 
reaching parts on the underside of the locomotive. 
Recessed lighting fixtures with reflectors set at an 
angle are located on 8-ft. centers in the side walls of 
all the pits. Outlets are installed at frequent intervals 
for supplying current to power tools and extension 
lights. Vapor-proof fixtures are used in the inspee- 
tion pits and at the locations where a fire hazard might 
exist. 


Servicing Arrangements 

~ Pipe lines with service outlets for clean lubricating 
oil, used lubricating oil, compressed air and hot and 
cold water are suspended from the underside of the 
platforms. The pipe lines are painted different colors 
for identification. The lubricating oils are sorted in 
three tanks just outside the shop entrance. A 15,000-gal. 
tank contains new oil; another 15,000-gal. tank is used 
for storing reclaimed oil and the third tank holds the 
used oil before reclaiming. Two pumps of 60 gal. per 
min, capacity, located in a pump house adjacent to the 
tanks, are used to force new oil and reclaimed oil into 
the shop. The pump for handling the used oil from 
the Diesel engine to the tank is installed inside the shop. 

Temperature control of the water supplied to the 
locomotives is obtained by connecting the hot and cold 
water pipes together at the inlet to the shop, regulating 


the temperature by mixing valves and then using one 
pipe line to carry the mixed water to the various parts 
of the shop. 

Near the pit ends next to the building entrance is a 
23-ft., 90-ton Whiting drop table with body supports 
on each track. One of the drop-table tops is of the 
nested type while the other two are sectional tops with 
auxiliary heads for dropping single pairs of wheels. 
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The nested top of the 90-ton drop table on the truck release track 


A Niles 30-ton overhead traveling crane serves the en- 
tire shop area. 

The parts reconditioning room, air filter cleaning 
room, tool room and office are at platform level and 
occupy a space approximately 28 ft. by 88 ft. The 


The center inspection pit of 
the shop — The removable 
elevated-platform section 
is shown in the background 


fl 


filter room has cleaning tanks and a rinse booth for 
engine parts, washing tanks and oven dryers for filters 
and steam equipment for cleaning fuel and lubricating 
oil cases. A large cleaning vat served by a two-ton 
mono-rail hoist is located outside the building next 
to the shop entrance. 

Directly beneath this area are the toilet and locker 
rooms for white and colored personnel. These rooms 
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are equipped with showers, toilet facilities, metal clothes 
lockers and a Bradley circular basin in each room. 

For artificial lighting over the general area four rows 
of 36 fluorescent fixtures each are mounted overhead. 
Two 100-watt tubes are used in each fixture. The area 
under the platforms is illuminated by 50 fluorescent 
light fixtures, each with two 40-watt tubes. 

The shop is heated by four Wing revolving heaters 
mounted above the bottom members of the roof trusses. 
Two of the heaters have a capacity of 881,000 B.t.u. 
per hour each, while the other two have a capacity of 
682,000 B.t.u. per hour. Steam at a pressure of 50 
Ib. per sq. in. is supplied to the heaters. 

Fire protection equipment is located throughout the 
entire shop. There are ten 2-in. standpipes with 50 ft. 
of 1%4-in. hose in the shop, five installed at platform 
level and five at the depressed-floor level. In addition, 
2 CO-Two and 17 Fomene extinguishers are placed at 
covenient locations. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who de- 
sire assistance on locomotive boiler problems. In- 
quiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Bending Wrought Iron 


Q.—When rolling wrought-iron plates we have found that 
with the same thickness of plate we are unable to obtain the 
same minimum radius in all cases. What determines the min- 
a radius to which wrought-iron plate can be bent?— 


A.—Wrought iron has directional properties, i.e., the 
ultimate strength and ductility are greater in the longi- 
tudinal or rolling direction than in the direction transverse 
to rolling. This characteristic of the metal is due to the 
presence of the slag fibers and in plate bending opera- 
tions it has a direct influence on the limiting radius of 
bend in the two directions. In other words, the slag 
fibers in wrought iron affect its bendability and the same 
wrought iron plate can be bent to a shorter radius when 
the line or axis of the bend is at right angles to the direc- 
tion of the slag fibers than when the bend line is parallel 
to the fiber direction. Ductility is the most important 
property of the material from the standpoint of benda- 
bility. With standard wrought-iron plates the minimum 
ductility in the transverse direction is 2 per cent in 8 in., 
while in the longitudinal direction the minimum ductility 
is 14 per cent in 8 in. 

_ The following formula has been derived from calculat- 
ing the recommended radii to which wrought-iron plates 
of various thicknesses can be bent in the two directions. 
This formula provides an ample factor or safety. 
R = 62T — 38T 
AY 


Where 
R = Minimum radius of bend in inches 
T Thickness of plate in inches 
S Per cent elongation in 8 in. 
Using a 14-in. plate having a minimum ductility in the 
transverse direction of 2 per cent in 8 in. and in the 
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longitudinal direction of 14 per cent the minimum radius 
for bending the plate with the bend line parallel to the 
rolling direction is : 

R = 62 x .25 — .38 X 25 


2 
R = 7.75 — .095 = 7.665 or 7% in. 
The minimum radius for bending the plate at right 
angles to the direction of rolling, is: 


R = 62 X 25 — 38 x .25 
14 
R = 1.107 — 095 = 1.012 or 1 in. 


Swaging Practice 


Q.—In maintaining tubes in the rear tube sheet of our 
locomotive boilers, it is our practice to increase the thickness 
of the copper ferrule to compensate for the enlargement of 
the hole in the tube sheet. When applying new tubes to old 
tube sheets would it not be satisfactory to maintain a stand- 
ard thickness of ferrule for new tube applications and swage 
the new tubes to suit the diameter of the ferrule opening in 
the tube sheet ? 


A.—Increasing the thickness of the ferrule to com- 
pensate for the enlargement of the hole in the tube sheet 


Swaging Practice for 2-in. Tubes 


Diameter of tube, in. Diameter Ferrules Thick- When used 
Swaged of hole, Outside Gage, ness, 
Nominal en in. diameter,in: B.W.G. in. 
2 1 47/64 1 7/8 1 7/8 15 072 New work 
2 1 47/64 1 29/32 1 29/32 14 083 Maintenance 
2 1 47/64 1 59/64 1 59/64 ` 13 095 Maintenance 
2 1 47/64 1 61/64 1 61/64 12 .109 Maintenance 
2 1 55/64 2 2 15 .072 Maintenance 


would be the practical method of maintaining the tubes 
in the rear tube sheet. The general practice is to vary 
the thickness of the ferrule to compensate for the en- 
largement of the tube hole up to % in. or over. The tube 
end is swagged 1% in. larger in diameter, using the min- 
imum thickness of ferrule and increasing the thickness 
of the ferrule to compensate for any additional enlarge- 
ment of the hole until the condemning limit it reached. 
It is easier to stock the various sizes of ferrules than 
it would be to stock or furnish tubes with various diam- 
eters of swaged ends. 


Draft-Plate Air Proportion 


Q.—The Master Mechanic’s front end is used on our 
Mikado-type locomotives, which are about twenty years old. 
During that time they have been modernized by the addition 
of a feed-water heater, multiple throttle, and Type-E super-. 
heater. I would like to check the front end, especially the 
draft-plate adjustment. What is the correct proportion of 
air at the draft plate?—K. L. J. 


A.—While different-type locomotives and different 
fuel might call for various alterations and adjustments of 
the several units in the Master Mechanic’s front end, a 
fairly safe basis for efficient drafting is to use the open 
area of the tubes and flues less the superheater unit area 
as a 100 per cent base, and reduce this area to 75 per 
cent (preferred) at the adjustable draft plate in the front 
end, with permissible limits of 65 to 80 per cent. 

In the event the locomotive is equipped with a brick 
arch, leave provision at the top of the brick for 115 per 
cent open area so that restriction will not cause pulling 
or tearing up of the fire. The open area in the front-end 
netting or spark arrestor should be 130 per cent (pre- 
ferred) with permissible limits of 110 to 140 per cent 
to allow an even flow of the gases and heat from the 
firebox to the stack and out to the atmosphere. 
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The Causes and Effeets of 


Low Compressed-Air Pressure’ 


Low air pressure is a costly and wasteful practice 
` which should not be tolerated. Ignorance of the effects 
of low air pressure contributes more than any other 
single factor to a lack of appreciation of the effective- 
ness of compressed air power. 

By “low air pressure” is meant inadequate pressure 
at the tool or the device which is air-operated. It is at 
this point that the air is used as power. Only the pres- 
sure and volume of air available at the point of use 
can be effective in doing work. Most pneumatic tools, 
for example, are designed to operate at 90 Ib. per sq. in. 
gauge maximum at the tool. This means pressure at 
the point where the air enters the tool while the tool is 
operating. If the pressure is below the range of 85 to 
90 pounds gauge, then it should be considered too low 
since it reduces the ability of the tool to do the maxi- 
mum work for which it was designed. 

The causes of low air pressure are easily classified 
as follows: (1)—Insufficient compressor capacity; 
(2)—Inadequate piping, and (3)—Leakage. 

When it is discovered that pressure is too low, the 


Operating Data of Compressed-Air Installation 


Operating air pressure at compressor, lb. per sq. in. 100 100 


Operating air pressure at tools, lb. per sq. in............. 70 90 
Tool load factor, per cent... 33 33 
C.F.M. required per tool at maximum loa 50 68 
Number of men and tools.. ey 20 20 
Total C.F.M. used........000000... 333 453 
Total cu. ft. used per 8-hr. day. 160,000 217,600 
Cost of air per 1,000 cu. ft., d 05 05 
Cost of air per day, dollars... 8.00 10.88 
Increased air cost, dollars... ae 2.88 
bor rate per 8-hr. day (incl. burden), dollars.... 16.00 16.00 
Total labor cost per day, dollars š 320.00 
Total cost per day, dollars 2 330.88 
Ratio of air cost to total cost, per cen 2.4 3.3 


first inclination is to install more compressor capacity. 
That is not necessarily the correct answer. It should 
first be determined whether the compressors are at full 
load when the air pressure is low. If they are, then 
more compressor capacity may be required but, even 
then, consideration must first be given to the two other 
common causes of low air pressure. 

The second cause is “inadequate piping”. A measure 
of the adequacy of piping is the pressure loss between 
the air receiver, where the compressor endeavors to 
maintain a constant pressure, and the point of use. This 
should not exceed 10 per cent in a well designed sys- 
tem. The absolute maximum drop for the worst point 
in the system should not exceed 15 per cent. If the 
pressure drop is greater than 10 per cent average or 
15 per cent maximum throughout the entire distribu- 
tion system (including hose), then attention should be 
given to correction of this fault before considering in- 
creased compressor capacity. 

A third cause of low air pressure is leakage or loss 
of air without doing work. It has been pointed out 
that permitting excessive leakage is the same as 
exhausting the output of a compressor directly to 
atmosphere. Obviously, if leakage is eliminated, the 
compressed air formerly wasted will be aavilable for 
useful work. The expense of making lines tight will 
undoubtedly be less than the installed cost of a new 


*Based on material contained in the new “Compressed Air Handbook," 
published by the Compressed Air and Gas Institute. 
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Some important points on how 
to keep the shop’s compressed 
air installation operating to 
increase production capacity 


compressor, while the daily power saving may be con- 
siderable. The gas industry considers a loss of more 
than one cubic foot per minute per mile of three-in. line 
as excessive. 

Elimination of leakage is certainly a sensible step 
toward maintaining air pressure and conserving power. 

There are very few uses of compressed air not vitally 
influenced by low air pressure. All portable pneumatic 
tools, rock drills, concrete breakers, hoists, scrapers, 
loaders, all pneumatic transfer and conveyor systems, 
paint sprays, oil burners, sandblasts, air lift pumps, 
etc., operate less effectively when the proper air pressure 
is not maintained. 

The positive result of increasing air pressure to the 
proper value is increased production and reduced cost 
per unit produced. The economic advantages of in- 
creased air pressure (or conversely, the losses due to 
low pressure), can be nicely illustrated by considering 
portable pneumatic tools. For example, an average 
increase of 37 per cent-in production can be obtained 
for about a 30 per cent increase in air consumption by 
increasing the air pressure at the tools from 70 pounds 
to 90 pounds. 

Consider an installation of 20 tools operating from 
an $8,500.00 compressor plant, first at 70 Ib. per sq. in. 
and then at 90 Ib. per sq. in., pertinent data for which 
are given in the accompanying table. With power at 
one cent per kilowatt-hour, fixed charges at 15 per cent 
of installed cost, plus labor and supplies, air at 100 Ib. 
per sq. in. pressure costs five cents per 1,000 cu. ft. 
Assuming that only one-third of the 37 per cent in- 
crease in tool productivity can be translated into labor 
productivity, it is evident that 12 per cent more actual - 
work will be accomplished with 90 lb. per sq. in. air 
pressure than with 70 Ib. per sq. in. air pressure. The 
work previously done for $328.00 can now be done in 
less time and will reduce the cost to $330.88 divided 
by 1.12, or $294.71. Thus, even though air costs are 
increased, there is a net saving of $33.29 per day, or 
about $8,500.00 per year (equal to the first cost of the 
compressor plant). 

Analyzing this another way, when the pressure is 
increased to 90 1b. per sq. in. the tools require 120 cu. 
ft. per min. more air. A compressor with motor and 
auxiliary equipment to supply about this amount of air 
would cost $2,200.00. The saving of $33.29 per day 
would pay for this new unit in 68 working days, less 
than three months. 

When the question arises of purchasing additional 
compressor capacity as opposed to making other ar- 
rangements for the operations involved in ‘a shop, it 
should be remembered that adding to compressor-plant 
capacity frequently affords protection for many vital 
shop operations other than the operation of pneumatic 


Rail Mechanical Engineer 
way Mechanica ina gas 


tools. Among these are sandblasting, paint spraying, 
hoisting, agitation of liquids, air jet vacuum equipment 
for cleaning foundry sand, operating controls in power 
plants, air chucks in a machine shop, safety devices on 
punch presses, air jets for ejecting parts from presses, 
etc. 

The remedies for low air pressure are just as definite 
as the causes and effects. 

Faulty air-power conditions are usually due to poor 
planning or to increased air uses without corresponding 
system expansion. Plant-wide analysis should deter- 
mine the full extent of low air pressure and the present 
air flow requirements. Future growth must also be 
considered. 

Pressure loss varies roughly as the square of the 
velocity of air flowing through the pipe. For example, 
a 3-inch line, 1,000 feet long, will handle 500 cu. ft. per 
min. with a 2.5-pound pressure loss, while a 4-inch line 
will pass about 1,000 cu. ft. per min. with the same 
drop. The installed cost of the 4-inch line will, however, 
be very little more than that of the 3-inch line, since 
most of the cost is labor. 

Methods of increasing pipe-line capacity to decrease 
pressure loss and improve conditions at the point of 
use vary with different installations. One may call for 
a line paralleling the original, with frequent intercon- 
nections; another may require installation of a loop 
system with some outlets taken off the new line to 
relieve the old; still another may need a complete new 
system. Branch lines and manifolds for attachment 
of tools, etc., should be planned “oversize.” 

Not the least of the problems of correct system layout 
is the selection of proper hose for final transmission of 
compressed air to the tool. Losses of 15 per cent to 
25 per cent in air pressure are frequent in the hose 
alone. Don’t use a hose longer than is necessary to make 
the tool available to the work and to give proper free- 
dom of movement to the operator. 

Every cubic foot of leakage eliminated is pure gain. 
Such losses in many systems will reach 10 per cent to 
20 per cent of the total air compressed. An air leakage 
test should be run on the complete plant and every 
section of hose should be inspected. Although leaks 
are unusually small, they may be numerous, having a 
high total effect. A single 1/16-inch hole will waste 
182,000 cu. ft. per month, costing $9.10. 

The most likely locations of small leaks is around 
valve stems, in hose connections, unions, drains, home- 
made blow guns, and lines leading to inoperative tools. 
Elimination of leakage involves making the system 
tight, then keeping it tight. Regular inspection is 
mandatory. Only after it has been determined that the 
distribution system is adequate and that leakage has 
been eliminated, should increase in compressor capacity 
be considered. 


Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


D-24—ConTrot VALVE (continued) 
642—Q.—What is the purpose of the high pressure 
valve? A.—To connect emergency reservoir air to the 
displacement reservoir during emergency applications. 
643—Q. What are the functions of the spill-over and 
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ball check valves? A.—To provide against overcharge of 
the quick action chamber. 

644—Q.—What do the accelerated release and ball 
check valves do? A.—They provide the accelerated build- 
up of brake pipe pressure (after emergency) from the 
combined volumes of the auxiliary reservoir and the dis- 
placement reservoir when the slide valve moves to 
accelerated release position. 

645—Q.—W hat is the purpose of the diaphragm spring 
and slide valve strut? A—They serve to keep the slide 
valve seated in the absence of quick action chamber pres- 
sure. 

646—Q.—What pressure does the safety valve limit? 
A.—It limits the displacement reservoir pressure. 

647—Q.—When is this in effect? A—During service 
brake applications. 

648—Q.—IW hat pressure is the safety valve set to open 
at? A.—75 lb. approximately. 

649—Q.—How is the service brake cylinder limited to 
approximately this amount? A.—This is due to the fact 
that the displacement reservoir pressure determines that 
supplied to the brake cylinders. 

650—O.—W hat is the purpose of the charging choke 
plug? A.—To control the rate of flow from the brake 
pipe to the quick action chamber. 

651—Q.—Is there any possibility of this choke being 
restricted due to fine dust? A.—This is guarded against 
by the use of a felt strainer. 

652—Q.—W hat chokes control the rate of exhaust of 
quick action chamber air during emergency applications? 
A.—The choke in vent piston and in the vent valve cylin- 
der cover. 

653—Q.—What does this controlled rate provide for? 
A.—Provides the time interval required before release 
can be effected following an emergency application. 


Fast Replacement 
Saves Heavy Demurrage 


When a huge broken gear wheel is holding up 2,000 
cars that are running up demurrage at the rate of $3,000 


The 8-ft. tipple gear wheel fabricated at the West Springfield 
shops of the Frisco 
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How the gear teeth were cut using an Oxweld flame-cutting 
machine and nozzle 


a day, something must be done to effect replacement or 
repairs with the least possible delay. That’s the situation 
recently faced by the St. Louis-San Francisco when a 
gear wheel 8 ft. in diameter in the coal tipple at Pensa- 
cola, Fla., failed with a yard filled with coal cars waiting to 
be dumped. 

Since the old gear was damaged beyond repairs, it was 
decided to construct a new one at the Frisco shops, West 
Springfield, Mo. The rim of this shop-fabricated replace- 
ment gear wheel was made from four forged segments 
welded together in a circle. This rim was next bored out 
to a depth of 1% in. on both sides. Two solid circles of 
¥y-in. boiler plate were flame-cut to fit into the recesses 
on the rim. Five 10-in. sleeve holes were also flame- 
cut in the boiler plates which were welded to both sides 
of the rim. The hub and five 10-in. sleeves next were 
welded in and the piece was ready for flame-cutting the 
101 gear teeth. 

At the flame-cutting station, a l-in. piece of boiler 
plate with a center bushing was welded to the cutting ma- 
chine. The hub of the wheel was placed over the bush- 
ing and three jacks were set under the outside of the 
wheel to help support and level it. It was necessary to 
make two settings of the wheel as the Oxweld flame-cut- 
ting machine could handle only one-half of the wheel at 
one time. 

With an Oxweld No. 12 Sefies-1502 nozzle, the cut- 
ting speed was 4 in. per min. through the 10-in. thick 
steel. The cutting blowpipe was set 90 deg. with the face 
of the wheel and the cut started on the first tooth from 
the outside with a lead-in attachment which is part of 
the cutting machine. Teeth were cut to finish size and 
only about 25 teeth* required machining. This small 
amount of machining was necessary because of the ex- 
pansion crawling of the rim from the heat of the blow- 
pipe. There were 606 in. of cutting, and actual cutting 
time was 2 hr. 20 min. 

A smaller but not unimportant part of the job was the 
fabrication of a smaller gear with 25 teeth to replace a 
similar gear that broke with the larger gear. The small 
gear was cut from a solid billet. 

Now that the broken gears are replaced, the shop is 
making repairs of the older gears which will be kept 
on hand as spares. Four days from the time the general 
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office was notified of the broken gears, the new gears were 
on the way by special train from the West Springfield 
shops. 


Questions and Answers 
On Locomotive Practice 


By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Smokebox Braces 


Q.—Why are smokebox braces eliminated from modern 
locomotives ?—I, F. 


A.—The smokebox brace was primarily used on the 
older locomotives to support the front rail section of the 
engine frame. On modern power using cast-steel engine 
beds with integral cylinders the front section of the engine 
bed has ample strength. 


Advantages of 
Multiple-Bearing Crosshead 

Q.—What are the advantages of the Laird or multiple- 
bearing crosshead over the conventional alligator crosshead? 
—E. L. M. 

A.—The advantages claimed for the Laird or multiple- 
bearing crosshead are: (1) Considerable crosshead weight 
can be saved, thus reducing the amount of reciprocating 
weight to be balanced; (2) the multiple-bearing cross- 
head requires only one guide, which is located about the 
same height above the rail as the top guide of the alli- 
gator type assembly, thus eliminating the trouble expe- 
rienced due to dirt and foreign matter collecting on the 
lower guide; (3) more positive lubrication, as one guide 
receives oil direct from the lubricator. On locomotives 
equipped with the alligator type crosshead the lower 
guide generally receives its oil from the top guide, and 
(4) removing the main rod from the crosshead is simpli- 
fied with the multiple-bearing crosshead because there 
is no lower guide. 


Water-Glass Drain Pipes 

Q.—Do the I.C.C. rules provide that the A glass drain 
pipes shall not be run through the deck ?—J. M 

A.—The Laws, Rules and Instructions ox Inspection 
and Testing of Steam Locomotives and Tenders, and 
other than Steam Locomotives, as prescribed by the I.C.C. 
Bureau of Locomotive Inspection do not specifically state 
that the water-glass drain pipes should not run through 
the cab deck. The water column arrangement for water 
glass and gauge cocks as recommended by the Bureau 
of Locomotive Inspection and adpoted by the Associa- 
tion of American Railroads in 1920 provides that the 
water-glass drain and escape pipes should extend down 
to one-inch above the floor or deck, discharging through 
larger holes in the floor or deck, with an alternate arrange- 
ment of having a funnel arrangement in the cab floor 
with the end of the drain and escape pipes directed into 
the funnel. With either arrangement the end of the escape 
and drain pipes should be visable to the engine crew to 
warn them of a broken water glass. This, then, becomes 
a safety measure and would be covered by the law in that 
all locomotives must be safe and suitable for service in 
all respects. 
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With the 
Car Foremen and Inspectors 


Painting Passenger Cars 


SEVERAL primary objectives in passenger car repainting 
are obtained by the methods employed and the facilities in- 
stalled at the Chicago, Rock Island & Pacific’s 49th-street 
car shop, Chicago. The adoption of spraying as the stand- 
ard method of paint application has made the task of 
keeping cars clean between shoppings appreciably easier 
because of the superior finish that results from the ab- 
sence of brush marks. At the same time the potential 
painting capacity of the shops has been approximately 
doubled and the shopping time of a car reduced as a result 
of two combination spraying and drying booths, which 
have lessened the time required for the application and 
drying of both interior and exterior paint. The ventila- 
tion system in the combination spraying and drying fa- 
cilities contributes to the attainment of a smoother appli- 
cation of paint by reducing dust and over spray and per- 
mits up to three workmen to spray simultaneously inside a 
passenger car. 

The complete renovating job begins in the regular coach 
shop with the cleaning of the dirty waxed paint in the car 
interior. The cleaning is done with a solution made by 
adding four ounces of soap and one pint of naphtha to 
a gallon of water. This combination is satisfactory for 
cutting the wax and, at the same time, the proportion of 
naphtha is not large enough to be explosive. After the 
areas to be painted are thoroughly cleaned, the plaster is 
hand sanded to a super-smooth finish as a preliminary 
preparation for spraying. Great care is taken to give the 


The areaway between the two combination spraying and drying 
booths showing the lighting arrangement and the counterweights 
for the electrically operated scaffold-elevators 


plaster an exceptionally fine finish as it is this high de- 
gree of finish, plus the absence of brush marks, that con- 
tributes materially to easing the job of keeping the car 
clean in service by eliminating, in so far as possible, 
places for dirt to lie in and cling to. 

The exterior paint is removed either in the regular 
coach shop or in one of the combination spraying and 
drying booths depending on the type of paint. Oil paint 
is removed with compound in the regular coach shop while 
lacquer paint is removed with varnish remover in the paint 
shop. After all the paint that is to be removed in the reg- 
ular coach shop is removed, the interior finished by hand 
sanding and masked, and the exterior by electric or air 
8: i sanders, the car is moved into one of the painting and 
| tame ‘ drying booths. After the car enters the booth at the 
7 l DEE Ea ae . ETA l front, a steel overhead rolling door is lowered into place 
E to seal off the enclosure. When spraying is ready to begin, 
the ventilation system is turned on, and the work proceeds 
from front to rear to follow the flow of the ventilating 
air. 

The paint shop itself comprises two combination spray- 
ing and drying booths furnished by the R. C. Mahon 
Company, Detroit, Mich. Each is supplied with clean 

n : : = = filtered air, is equipped with thermostatic control for 
A booth in the paint shop looking toward the Hydro-Filter units maintaining the desired temperature for painting or dry- 
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ing, and contains filtering units for removing the paint 
particles from the air before discharge to the atmosphere. 
Illumination is furnished by two rows of explosion-proof 
fluorescent lights on each side of each booth, one row 
about five foot above the floor and the other row where 
the side wall meets the ceiling. 

Clean filtered air enters the booth through diffusers 
in the ceiling at the front end and flows toward the rear 
where two batteries of filtering units known as Hydro- 
Filters remove paint particles from the air before it ex- 
hausts to the atmosphere. The Hydro-Filters remove the 
excess paint particles from the paint-laden air as it passes 
through a spray containing a mixture of water and a spe- 
cial compound which coagulates the paint upon contact. 
After coagulation, the paint is carried by the water to a 
settling tank where it collects on the surface and is later 
removed. During the spraying operation a temperature of 
70 deg. F. and a pressure slightly above atmospheric is 
maintained in the booth, and the ventilation and circula- 
tion system kept in operation. 

All levels of the car exterior can be sprayed easily, as 
well as different levels sprayed simultaneously without 
interference, because of the novel scaffolding arrange- 
ment. The scaffolds are of the elevator type, electrically 
controlled, and extend the length of the enclosure, one on 
each side of the car or locomotive to be painted. The 
platform on which the workman stands is supported, 
raised and lowered on sets of small wheels which ride in 
vertically mounted I-beams set against the side walls of 
the booth. This platform is made of expanded metal 


The Hydro-Filter units ot the rear of one of the combination 
spraying and drying booths remove all over-spray from the air 
before it is exhausted from the enclosure 


which presents a non-skid surface and enables the work- 
men to see through the platform for raising and lowering 
it. The method of supporting and elevating the scaffold 
offers a completely unobstructed working area beneath the 
scaffold. Work, therefore, can proceed on at least two 
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TRATAU: 


The arrangement of the scaffolding in the Mahon finishing 
system permits work to be done at several different levels simul- 
taneously without job interference—Here the roof is being 
sprayed by the man on the left, the upper half of the right side 
painted by men on the right scaffold, while at the same time the 
men working on the lower part of the right side of the car have 
no obstruction from the scaffolding 


different levels on any one side of the car at the same time 
because the platform for the upper-level workmen is 
raised so that it does not interfere with the men standing 
on the floor and working on the lower part of the car. The 
scaffolding platform may be moved from any point along 
its length. There are two cables which extend from end 
to end; pulling one cable raises the platform while pulling 
the other cable lowers it. Safety switches prevent the 
platform from going either too high or too low. 

When the painting operations are completed the Hydro- 
Filter units and the filtered air supply are shut off. The 
recirculating system is left in operation, and the heating 
controls are turned on to warm the enclosure to a suitable 
temperature for drying the particular finish applied. 

The shop forces have added an innovation to the sewer- 
age system that has proved highly effective in preventing 
clogged drains and flooded floors. To catch the paint 
which has been scraped off, 14-in. holes have been drilled 
in the sloping side of a receptacle shaped like a five-gallon 
milk can just below the neck. A funnel, the top of which 
is flanged to rest in the drain opening, extends into the 
neck of the receptacle. When the paint paste is washed 
from the floor, the mixture of water and paste flows 
through the funnel and drops to the bottom of the re- 
ceptacle. As the receptacle fills, the water begins to flow 
out the 14-in. holes, leaving the paint paste in the bottom. 
Periodically, the receptacle, which rests on a ledge in the 
drain, is removed and cleaned. 


Approved Side Frame 
And Bolster Designs 


In discussing regulations governing applications for ap- 
proval of side frame and bolster designs, the A. A. R. 
Mechanical Division states in a circular letter dated Feb- 
ruary 28 that considerable misunderstanding on the part 
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of many railroads as well as manufacturers has existed 
for several years regarding A. A. R. requirements for 
truck side frames and bolsters for freight cars. This was 
probably due to the fact that in order to ascertain what 
all of the requirements were it was necessary to consult 
not only the Interchange Rules and the Manual, but 
various D. V. Circulars. 

Last year this situation was clarified by a revision in 
A. A. R. Specifications M-203 and M-202 covering side 
frames and bolsters, respectively, incorporating for the 
first time in these specifications all of the essential require- 
ments. These revised specifications were submitted to 
letter ballot and received unanimous approval. 

There still remained the necessity of formulating a set 
of regulations to simplify and systematize as much as 
possible the procedure for handling applications for 
approval. With this object in view, a joint meeting was 
held on November 21, 1947, in Chicago by the A. A. R. 
Joint Subcommittee on Side Frames and Bolsters and 
representatives of all the leading manufacturers. 

At this meeting the revised regulations were unani- 
mously agreed upon and, since that time, a few minor 
modifications have been requested by the manufacturers 
and approved by the Joint Subcommittee, being included 
in the following regulations. 


A. A. R. Regulations Governing Applications 
For Approval Of Side Frame 
and Bolster Designs* 


SIDE FRAMES 


All designs that have been approved and listed in 
A. A. R. Circular D. V. 1108 and subsequent annual 
reports of the Car Construction Committee are to be 
considered approved and exempt from further submission 
to the A. A. R. Joint Subcommittee. 

All base pattern designs not already approved shall 
he submitted to the A. A. R. Joint Subcommittee on 
Side Frames and Bolsters‘ through the Secretary of the 
Mechanical Division, for approval or advice that official 
A.A. R. static and dynamic tests are required. 

Approval of a design applies only to the manufacturer 
for whom it is approved; it does not cover an identical 
or similar design made by another manufacturer or the 
same design made of a different material by the same 
manufacturer. However, a design already approved for 
one manufacturer may be approved for another manu- 
facturer without dynamic fatigue tests provided the man- 
ufacturer seeking approval has accumulated a satisfactory 
record of having fully met dynamic test requirements in 
the past. To be “satisfactory” this record must cover at 
least ten different designs and approximately forty speci- 
mens of side frames, produced by such manufacturer, 
which have been submitted to dynamic fatigue tests under 
the supervision of the A. A. R. or a member road. 

When a base pattern design has been approved, such 
approval will also apply to any issues of that pattern 
when any of the following changes are made: 

Brake-hanger bracket (location and type), or removal 
of brake hanger bracket. 

Addition or removal of 
bracket. 

Addition or removal of tie-rod bracket. 

Addition or removal of Unit brake-beam guide bracket. 

Addition or removal of brake-beam safety ledges. 

Addition or removal of journal-box waste-retaining 
ribs. 

Location, omission, or addition of spring or spring- 
plank bosses, provided bending moment at center of 
frame spring seat is not increased. 

Change i in journal-box hinge lug design. 


"Under Specifications M-203-47 and M-202-47, respectively. 
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“Creco” fourth-point support 


Addition or removal of pad used for stamping truck 
number. 

Columns altered to make any of the following designs 
current as of November 21, 1947, provided there is no 
increase in width of the bolster opening at the bottom: 

Conventional, Barber S-2, A-3 Ride Control, Double- 
Truss Self-Aligning Spring-Plankless, Double-Truss with 
Spring Plank, Snub-Up and Basic. 


BOLSTERS 


All designs that have been approved and listed in 
A. A. R. Circular D.V. 1108 and subsequent annual 
reports of the Car Construction Committee are to be 
considered approved and exempt from further submis- 
sion to the A. A. R: Joint Subcommittee on Side Frames 
and Bolsters. 

All base designs not already approved shall be sub- 
mitted to the A. A. R. Joint Subcommittee on Side 
Frames and Bolsters, through the Secretary of the 
Mechanical Division, for approval or advice that official 
A. A. R. static tests are required. 

When a base pattern design has been approved, such 
approval will also apply to any issues of that pattern 
when any of the following changes are made: 

Style of the end of the casting within the spring seat- 
area where no reduction is made in the strength of critical 
sections. 

Style and location of dead-lever bracket or omission of 
same. 

Addition or removal of single or double brake-beam 
safety-guard brackets. ; 

Addition or removal of single or double Pur-fect brake- 
beam safety-guard brackets. 

Addition or removal of Creco Economy brake-beam 
safety-guard brackets. 

Addition or removal of holes for Buffalo, Grip Nut or 
Drexel brake-beam safety-guard brackets. 

Addition or removal of integral friction or pocket-type 
side bearings or change in contour of side-bearing pad. 

Addition or removal of finish allowances in center 
plate. 

A reduction of % in. or less in the distance from the 
spring or support seat to the center plate bearing surface. 

Any increase in the distance from the spring or sup- 
port seat to the center plate bearing surface. 

Change in center-plate contour. 


Ferrule and 
Thrust Bearing Remover 


Tur thrust bearing and the ferrule used in Vapor steam- 
line connections between cars are removed with little 
time and effort and with no damage to the bearing or 
ferrule in a set-up developed by the shop forces at the 
Chicago, Rock Island & Pacific's Forty-ninth street pas- 
senger-car shop, Chicago. The fixtures necessary to 
perform both of these operations are located in an area 
less than one foot by one-half foot on the edge of a 
metal bench. 

The apparatus for removing ferrules in an undamaged 
condition comprises two parts, a suitably shaped punch 
and a Vapor No. 1136 L fitting, the top elbow of which 
has been sawed off and the remainder of the fitting bolted 
to the bench. The ferrule inside of the rubber gasket that 
is renewed at each overhaul is set on the bench fitting, and 
the ferrule driven through the rubber and the bench 
fitting by a specially shaped punch. The punch is made 
so that the first half inch from the bottom fits inside 
the smallest diameter of the ferrule, which is at the 
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Ferrule-removing jig, left, and a rubber gasket from which the 
ferrule has been removed—The punch for driving the ferrule 
out is resting on its shoulder on top of a ferrule inside a gasket 
that is in place in the bench fitting for removal of the ferrule— 
On the right is the hose clamp being held in position by the 
dowel pin and bench bushing for removal of the thrust bearing 


top as the ferrule rests in the bench fitting. At one- 
half inch from the bottom the punch enlarges to a di- 
ameter approximately 1% in. larger than the bottom di- 
ameter, which provides a 1/16-in. collar or shoulder to 
catch the top of the ferrule. The 1/16-in. shoulder is 
sufficient to give a firm bearing contact for driving the 
ferrule clear of both the rubber gasket and the bench 
fitting, and at the same time is small enough that the 
diameter at the largest part of the punch fits easily within 
the gasket and fitting for driving out the ferrule. 

Thrust bearings are removed from Vapor part number 
1136 H, the clamp for steam hoses, by a pair of fittings 
located to the right of the ferrule-remover jig. The 
hole in the clamp arm is placed over a %4-in. dowel pin 
which is welded: to the work bench. The end of the 
arm which holds the thrust bearing then fits over a bush- 
ing which is welded to the bench. The thrust bearing 
is removed by driving it out with a punch which con- 
tacts the bearing through the hole in the bottom of the 
opening which retains the thrust bearing. The bench 
bushing has an inside taper which is larger at the bottom 
than the top to allow the bushing to fall clear. 


Air-Conditioning 
Maintenance Work* 


By R. E. Johnsont 


The major requirements of air conditioning consists 
of (1) cooling, (2) heating, (3) dehumidifying, (4) 
circulating, (5) cleaning and filtering, (6) humidifying 
which is also an air-conditioning requirement, but has not 
been extended to railroad air conditioning due to the 
resultant fogging and freezing of moisture on windows, 
obstructing vision. 

At the present time, there are five well-known and 
tested air-conditioning systems, known as electro-me- 
chanical, Pullman mechanical, steam-operated, ice-actu- 
ated and gas-powered. Each has been in operation for 
some time and has proven satisfactory...... 

In three of the mechanical air-conditioning systems 
~ *Excerpts from a paper presented at the March 8 meeting of the Car 


Foremen’s Association of Chicago. k 
tGeneral electrical foreman, New York, Chicago & St. Louis. 
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mentioned, Freon 12 is used as a cooling medium. Many 
control devices and accessories are required including a 
cooling unit or evaporator, expansion valves, blower 
fan, compressor, condenser, condenser fan, pressure 
switches, control panel, thermostats, etc. 

Each of these units plays an important part and must 
be thoroughly maintained if proper cooling is to be ob- 
tained. The cooling coil or evaporator must be washed 
periodically to avoid the accumulation of dust and dirt 
from bridging across the fins, restricting the flow of air 
and thus reducing the cooling capacity of the system. 
Undesirable odors are also soon noticeable in cars where 
evaporators are not washed periodically. 

Expansion valves should be inspected periodically and 
their thermal element clamped securely. The expansion 
valve is important and it serves two purposes. The flow 
of refrigerant liquid into the evaporator is regulated by 
the expansion valve. This valve also admits liquid re- 
frigerant into the evaporator as required to replenish the 
refrigerant which has been vaporized and compressed. 
It also maintains pressure on the ilquid line to the evapor- 
ator so as to retain the refrigerant in its liquid state. 

Blower-fan motors must be properly maintained, thus 
eliminating grooved commutators. Brush boxes must be 
free from oil, and lint, and brushes should work freely 
in the boxes. Lubricate ball bearings monthly. 

Compressors should be kept clean and inspected peri- 
odically for leaks at head gaskets. Sufficient oil in the 
crankcase is important and this can usually be inspected 
from a sight glass provided for that purpose. 

Condensers are an important part of the air-condi- 
tioning system. Dirty condensers cause high head pres- 
sures and leaky gaskets at the compressor head. They 
also cause pressure switches to open on high pressure 
and reduce the cooling capacity. 

Condenser fans and condenser-fan motors when used, 
must be inspected periodically. Failure of the condenser 
fan would soon cause high head pressures and an air- 
conditioning failure would result. 

An air-conditioning system, made up of all the parts 
mentioned, is divided into two sections with referenc 
to pressure, these sections being designated as the high 
side and the low side. The high side extends from the 
compressor head, (high side) through the condensers, 
then into the liquid receiver, through a filter and up to the 
expansion valve. The low side or suction side extends 
from the expansion valve through the evaporator and 
back to the suction side of the compressor. Freon pres- 
sure gauges are usually installed in the lines for check- 
ing head pressure and suction pressure. These gauges 
are also used for checking the cut-in and cut-out pressures 
of the high and low-pressure switch. Whether or not 
there is sufficient refrigerant in the system can usually 
be detected by observing the gauge pressure after a sys- 
tem has been cycled or operated on standby for a short 
period—approximately one hour. 

The word “cycle” as applied here means a series of 
operations in which heat is first imparted to the refriger- 
ant, changing it from a liquid to a vapor, after which the 
vapor is compressed and forced into the condenser where 
the heat is absorbed by the cooling medium, thus bringing 
the refrigerant again to its original or liquid state. 

Both fresh-air and recirculating filters are to be dusted 
each three or four days by removing the filter from its 
container and either blowing it lightly with compressed 
air or dropping it to release the loose dust. Recirculat- 
ing filters, which normally are of the non-washable oiled 
type, should be watched closely and be renewed as soon 
as they show the least indication of becoming dry. 

Fresh air filters which are generally the metallic type, 
should be removed and cleaned every two weeks. These 
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filters are cleaned by boiling in a caustic solution, allow- 
ing surplus water to drain off, dipping them into an odor- 
less oil and allowing them to drain in a temperature of 
approximately 150 deg. until all traces of free oil are 
removed. 

Electronic air filters are being considered for cleaning 
air in railway air-conditioning systems in preference to 
other types, due to their ability to remove tobacco and 
other smoke from the air, as well as their extremely 
high efficiency in removing the fine dust which causes 
much of the discoloration of walls and upholstery. 

There are several other makes of efficient air filters, 
such as the Precipitron and the Electro Airmat. Air 
cleaning by electrostatic devices is probably the most 
etfective means yet developed for all purposes. 

The cost, however, of installing electrostatic filters is 
quite high in comparison with other car accessories, so 
much so as to make the advisability of installing a unit of 
this kind questionable. 


In the maintenance of air-conditioned cars, it is essen- 


tial that the car-lighting equipment be closely checked 
and rigidly maintained. Air conditioning itself depends 
largely on the condition of the car-lighting equipment. 

A generator failure will soon result in a battery fail- 
ure. A battery failure on: most cars means an air-condi- 
tioning failure. The lamp regulator also plays an impor- 
tant part in air-conditioning performance. Many relay 
coils, solenoid coils, thermostats. etc.. operate on regu- 
lated voltage and the lamp regulator must be properly 
maintained for good performance of this equipment. 

(The extensive and constructive discussion which fol- 
lowed reading of this paper will be abstracted in a sub- 
seyuent issue of Railway Mechanical Engineer. —Editor) 


Periodic Inspection and Tests 
Pullman Type 
DaILy 

Check blower fan for noise and volume. 

Check magnetic and solenoid heat valves for sticking. 

Check current flow through speed control (71% to 10 
amps. ). 

Check exterior parts for visible defects and oil leaks. 

Check for loose quill. 

Check V cog-belt connector pins. 

Check oil in driven unit. 

)perate equipment on standby and check tension on 
compressor and condenser fan belts. 

Check condition of V cog belts. 

Chek voltage drop of caterpillar (not to exceed 5 
volts). 


WEEKLY 
Check all listed daily features. 
Lubricate driven-unit link-hanger pins. 
Lubricate driven-unit support-bar bushings (not rub- 
her type). 
Check oil in speed control. 
Check V cog-belt tension device. 
Blow out recirculating air filters. 


SEMI-MONTHLY 
Check all listed daily and weekly features. 
Clean fresh-air filters. 
Check speed-control brush assembly. 
Blow out compressor box and condensers. 
Lubricate spline on long and short drive shaft. 


MonTHLY 
Check all listed daily, weekly and semi-monthly fea- 
tures. < 
Clean control-panel contacts. 


R 
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Inspect blower-fan motor and lubricate the bearings. 

Inspect and check expansion valves. 

Test all thermostat tubes. 

Clean pressure switch and check cut-in and cut-out 
pressures. 

Test system for Freon leaks. 

Operate system on standby one hour and check height 
of oil in compressor crank case and height of Freon in 
receiver tank. 

Lubricate drive-shaft universal joints (long and short 
shaft). 

Check for grounds in all electrical circuits. 

Clean a.c. starter switch contacts. 


THREE MONTHS 

Check all listed daily, weekly, semi-monthly, and 
monthly features. 

Lubricate standby motor bearings (beginning of cool- 
ing season and three months after). 

Lubricate condenser-fan bearings. 

START OF COOLING SEASON AND SIX MONTHS AFTER 

Check all listed daily, weekly, semi-monthly, monthly, 
and three-months features. 

Lubricate speed control armature bearings. 

Wash evaporator and overhead heat coil (beginning 
of cooling season only). 

Gauge all pulley grooves for wear. 


Frigidaire Electro-Mechanical Type 


DaILy 
Check blower fan for noise and volume. 
Check magnetic and solenoid heat valve for sticking. 
Check exterior parts for visible defects and oil leakage. 
Check tension on compressor belts. 


WEEKLY 


Check all listed daily features. 
Blow out recirculating air filters. 


Semi-MontHLy 


Check all listed daily and weekly features. 
Clean fresh-air filters. 

Blow out compressor box and condensers. 
Lubricate spline on Spicer drive shaft. 
Inspect and clean contacts on control panel. 


MontTHLY 


Check all listed daily and semi-monthly features. 

Clean control-panel contacts. 

Inspect blower-fan motor and lubricate bearings. 

Inspect and check expansion valves. 

Test all thermostat tubes. 

Clean pressure switch and check cut-in and cut-out 
pressures. 

Test system for Freon leaks. 

Operate system on standby one hour and check height 
of oil in compressor crank case and height of Freon in 
receiver tank. 

Lubricate Spicer drive-shaft universal joints. 

Inspect compressor motor and brushes. 

Check for grounds in all electrical circuits. 

Lubricate condenser-fan motor bearings (split unit). 


THREE MONTHS 
Check all daily, monthly, and semi-monthly features. 
Inspect and lubricate compressor motor. 
START oF CooLING SEASON AND Sıx MONTHS AFTER 


Check all listed daily. semi-monthly, and three-month 
features. 

Wash evaporator and overhead heat coils. 

Gauge all pulley grooves for wear. 
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ELECTRICAL SECTION 


Batteries in Diesel Service’ 


Tue railroads represented here [six railroads and one 
terminal company] have in service. or on order, a total 
of more than 1,000 Diesel locomotive units using storage 
batteries. These batteries represent an investment of 
about $1,700,000. With good maintenance, the Exide- 
Tronclad battery will give at least 10 years service. If 10 
years of life is obtained, the annual cost is about $170,000. 
The present average life is only about.six years, and the 
annual cost is about $283,000. On the present life basis. 
the annual loss in battery life will be about $113,000, and. 
unfortunately, this loss is only part of the total. 

There are two main causes for the present low battery 
life: high voltage-regulator settings; and over-filling of 
cells with water. Both cause wet, acid-soaked, grounded 
batteries, making it necessary to clean and water them 
about two to three times each month to prevent ground 
failures. It takes about two man-hours of labor to clean 
and water a battery: thus, if done twice each month, 1,000 
Diesel units will require 48,000 hr. of labor each year. 

With good maintenance, the battery requires water 

once each month and cleaning once every three months. 
This will require about 16 hr. of labor per year, or 16,000 
hr. for 1,000 units. Thus, the labor wasted through these 
*causes is about 32,000 hr., which cost the railroads ap- 
proximately $45,000 a year. We are wasting $45,000 
worth of labor to destroy $113,000 worth of batteries. 
The waste of $158,000 per year can readily be evaluated 
but it is only a part of the total loss, because there are 
other factors that cannot easily be evaluated, including 
acid damage to battery compartment. cost of shopping 
batteries more frequently than should be necessary and 
cost of more failures. 


Unnecessary Burning of Lights 


Another factor which contributes to loss in battery 
life is the unnecessary burning of lights when the engines 
are shut down. I have seen many Diesels stand four to 
five hours on side tracks at shops with engines shut down 
and all lights burning. This load was on the battery. If 
the lights are used off the battery four hours, the battery 
is about 20 per cent discharged. The life of the storage 
battery is influenced by the amount of work it is required 
to do, and this unnecessary burning of lights causes the 
Diesel battery to wear out prematurely. All of this adds 
up to the fact that our Diesel batteries are costing about 
twice as much as they would if properly maintained. 

Our railroads are responsible for any improper battery 
performance because they have failed to provide mainte- 
nance electricians with a correct Diesel battery-mainte- 
nance program and to establish modern battery servicing 
shops. I do not know of a properly equipped Diesel bat- 
tery shop on any of the roads represented here today. 


*Abstract of a paper Presented. ar Jacksonville, Fla., before a mecting of 
the Southeastern Railway Diesel C 


tThe Electric Storage Battery ‘ere Philadelphia, Pa. 
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By A. O. Ridgely{ 


Present average battery costs 
can be reduced more than one 
third by improvement of operat- 
ing and maintenance practices 


Battery Maintenance 


When a new battery is received, it should be inspected 
for any damage or derangement during shipment. such 
as the loss or spillage of electrolyte. The vent plugs 
should be removed and each cell checked for electrolyte 
height. The electrolyte level of all cells should be '% in. 
below the bottom of the filling tubes. If there is any 
evidence of spillage, the level should be restored by add- 
ing electrolyte of the same specific gravity as in the other 
cells of the set. If there is no electrolyte on hand, the 
battery should be filled with approved water and the spe- 
cific gravity later adjusted when electrolyte is available. 
At this time a check should be made of the specific grav- 
ity. If it is 20 points or more below the fully charged 
gravity as shown on the nameplate. the battery should be 
given a freshening charge. 

A freshening charge would consist of charging at the 
finish rate shown on the nameplate as long as hourly spe- 
cific gravity readings of the lowest cell show an increase: 
it should be continued for three hours after the last in- 
crease is shown. If the battery is not placed in service 
immediately, a monthly check should be made of the spe- 
cific gravity and the battery should be given a freshening 
charge when found 20 points or more below the fully 
charged value. A battery should be given a freshening 
charge before installing it in a locomotive. 

The battery should be properly blocked in the compart- 
ment to prevent shifting of the trays during movement 
of the locomotive. The clearance between battery and 
blocking at the sides, back and front should be !& m. 
When installing a battery, all parts to be bolted together 
should be made bright and clean. The tray terminal 
posts should be scraped bright and clean. Lead-plated 
connector lugs should be wiped clean so as not to scrape 
away the lead coating. A thin film of No-Ox-Id grease 
or vaseline around the bolt holes of the terminals and 
connectors and also on the studs of the connector bolts. 
should be applied. After all connections are bolted tight, 
all surplus No-Ox-Id grease should be wiped off. The 
nuts should be gone over after the first tightening to 
make sure they are snug. 
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Flushing 


There are two very important things to consider when 
adding water to a battery. These are the quality of water 
and the height to which water is added. The quality of 
water to add is approved or distilled water. Approved 
water is that which has been analyzed and found safe for 
storage-battery use. The local source of water is usually 
suitable, but should not be used unless it has been analyzed 
and found so. Water should be added to a battery with 
sufficient frequency to keep the electrolyte level always 
between the splash cover (the low level) and % in. below 
the bottom of the filling tube (the high level). The 
electrolyte level should not be permitted to drop below 
the splash cover. Water should be added in time to pre- 
vent this. If water is added higher than the bottom of 
the filling tube, the electrolyte will expand when the bat- 
tery gasses on charge, and it will be pushed out through 
the opening in the vent plug with consequent damaging 
effect. This acid, lost from the cells, causes grounds, 
rotting of trays and lowering of the full charge gravity, 
which gives false indications of the state of charge for 
voltage-regulator adjustments, and a reduction in bat- 
tery capacity. 

When it is impossible to see into the filling holes an 
automatic cell filler should be used. If the voltage regu- 
lator is properly adjusted, the water space in MVAHT- 
25 Exide-Ironclad cells in sufficient easily to last two to 
three months. Water is usually added when the locomo- 
tive is out of service for the monthly inspection. During 
freezing weather, water should be added just before the 
laxomotive goes into service, so the charging current will 
mix the water with the electrolyte and prevent freezing 
af the water added. 

The amount of water used is a good indication of the 
correctness of the amount of charge the battery is re- 
ceiving. When the amount of charge is correct, the bat- 
tery must use some water. As a general rule, a battery 
in good condition using more than approximately 1⁄4 in. 
of water per month is receiving too much charge, and if 
it uses less than approximately 14 in. per month, it is not 
receiving sufficient charge. All cells should require the 
same amount of water. 


Pilot Cell 


The specific gravity of the electrolyte indicates the 
state of charge of a battery. For the purpose of taking 
gravity readings, one vent plug in each battery compart- 
ment should be of a different color from that of the other 
plugs (white porcelain vent plugs are available for this 
purpose), and be known as the pilot cell. Each time a 
gravity reading is taken, a very small amount of electro- 
Ite is left in the hydrometer and is lost from the cell. 
li the same pilot cell is used year in and year out, the 
specific gravity of this cell would in time become a num- 
her of points lower than the other cells of the battery. 
For this reason, the pilot cell vent plugs should be changed 
ty a different cell each month to spread the electrolyte 
loss over the entire battery. 

Hydrometer readings should not be taken immediately 
alter adding water to the battery. A day or so should 
he allowed for the water to mix with the electrolyte. 
'nherwise, the reading will be false. Specific gravity 
readings are affected by the temperature of the electro- 
Ite. The standard temperature to which all temperature 
readings are referred is 77 deg. F. At this temperature 
“4 correction is made to a hydrometer reading. For 
each 3 deg. F., the electrolyte temperature is above 77 
deg. F., .001 (1 point) must be added to the hydrometer 
reading. For each 3 deg. F. below 77 deg. F., .001 (1 
point) must be subtracted from the hydrometer reading. 
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Cleaning 


A battery should be kept clean. Cleanliness not only 
invites good maintenance but is a part of good mainte- 
nance and is an indicator of the quality of the main- 
tenance work done. 

A poorly maintained and dirty battery will develop 
grounds that may lead to trouble with the electrical cir- 
cuits. To keep a battery clean, it should be washed with 
water under moderate pressure as often as necessary. If 
the tops of the cells are damp with electrolyte, they should 
be neutralized by applying a bicarbonate of soda solution, 
using one pound of soda to a gallon of water. The soda 
should first be mixed with water before applying. Be- 
fore washing a battery, make sure that all vent plugs are 
in place and tight to prevent the soda solution from get- 
ting into the cells. After the battery itself is hosed off, 
the water pressure should be increased to wash out the 
battery compartment around the sides and underneath 
the trays. 


Generator Voltage 


The ideal setting of the generator voltage regulator 
would be that which will maintain the specific gravity of 
the electrolyte at about its full charge value without gen- 
erally exceeding a water loss of 4 in. a month. When 
setting the voltage regulator, a standard value cannot be 
given as this will depend upon the working schedule of 
the locomotive and seasonal temperature changes. For a 
trial beginning, set the regulator to hold a voltage at the 
regulator panel at both idling and operating speed, and 
the equipment at operating temperature, equal to 2.32 
volts per cell. 

After this, the necessity for a change in the regulator 
setting can only be determined satisfactorily by main- 
taining continuous records of specific gravity, water 
additions and electrolyte temperature. 

When checking the regulator setting, make sure that 
the regulator coils are hot. If they are cold, the setting 
will be 2 to 3 volts higher when they are hot. Regulator 
coils are normally hot after 1 to 2 hours use. All loads 
except the continuous loads should be off the battery, if 
possible. Check the voltage at idling and full engine 
speeds. Both readings should be about the same. If 
there is too wide a variation which cannot be corrected 
by adjustment, the regulator should be changed out and 
overhauled. $ 


Maintenance and Testing Tools 


Tools should include a voltmeter and leads, a hydrom- 
eter, a thermometer, an Exide LV type cell filler and a 
rubber stick for measuring the height of the electrolyte. 
The voltmeter should have a 150-volt and a 3-volt scale. 
The scale should be such as to read readily the difference 
between 75 and 76 volts or 130 and 131 volts. Tt should 
be compared from time to time with a standard as a check 
on its accuracy. 

The hydrometer should be of an accurate type and 
have a float with a range of from 1.100 to 1.300 sp. gr.. 
graduated in 5 scale divisions (.005 points sp. gr.) for 
easy and close reading. Dirty hydrometers will give 
inaccurate readings. If the electrolyte temperature is 
very much above or below 77 deg. F., the readings should 
be corrected for temperature. The amount of water 
added to a battery should be measured with a measuring 
stick, before and after adding water. 


Inspections and Records 


A systematic program of inspection, including written 
records, must be set up as a guide to be followed and 
adhered to. Three types of inspections are necessary : 
routine, monthly and semi-annual. 
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Routine inspections of the battery are made every four 
or five days to insure its being maintained in serviceable 
condition. These inspections require only a few minutes 
and should be made immediately upon the arrival of the 
locomotive at the inspection point. The routine inspec- 
tion should include the following items: 

(a) Read and record on the battery record card the 
specific gravity solution height and temperature of the 
pilot cell in each half of the battery. If the battery is 
found discharged 100 points below full charge, a start- 
ing failure may result and a boost charge should be given. 
The amount of charge need be only sufficient to get the 
locomotive in service. The cause for the discharged bat- 
tery should be determined and corrected. 

(b) Measure the height of the solution in the pilot 
cells. Add water to the battery, if needed, and record on 
the battery record card the height of solution before add- 
ing water (in eighths of an inch). A good measuring 
stick may be made from a 4-in. x %4-in. x 4-in. piece of 
soft rubber or rubber belt, with one end marked in eighths 
of an inch. 

(c) Examine the tray blocking for security. 

(d) Examine the battery wiring and all bolted con- 
nections. See that wire insulation is in good order and 
that all bolted connections are tight and free from cor- 
rosion. 

(e) Examine the battery for evidence of breakage or 
leakage which may result from a broken container, cover, 
sealing compound, missing or loose vent plugs. 

(f) See that all vent plugs are securely in place. 


Monthly Inspections 


Monthly battery inspections are made to see that the 
battery is being maintained in serviceable condition, the 
charging equipment is properly adjusted and to perform 
such servicing as may be required by the battery or 
charging equipment. This inspection should be made 
immediately upon arrival of a locomotive at the inspec- 
tion point. The monthly inspection should include all 
items as listed under routine inspections plus the fol- 
lowing: 

(a) Add water to the battery to bring the solution 
height to the proper level (1% in. below bottom of filling 
tubes) and record on the battery record card in inches 
the amount of water added (nearest ⁄ i in.). 

(b) Change pilot cells. 

(c) Check the auxiliary-generator voltage-regulator 
setting at both idling and running speeds. Record on the 
battery record card the voltage as found and as left. 
Idling- and running-speed voltages should be about the 
same. 


Semi-Annual Inspections 


The semi-annual inspection is made to see that the 
battery is being maintained in serviceable condition and 
to insure its being capable of continuing to perform satis- 
foctorily. The semi-annual inspection should include, in 
addition to all items specified under monthly inspections, 
tests to determine the condition of each cell. Ordinarily 
a specific gravity reading of each cell is sufficient, but 
when a battery has shown any indications of improper 
performance, or should the specific gravity readings show 
a difference of more than 40 points between the highest 
and lowest reading cells, a more thorough inspection is 
necessary. 

When a battery’s performance has been satisfactory, 
the semi-annual inspection should include the following : 

(a) Read and record on the battery record card the 
specific gravity and solution height of each cell and the 
temperature of the pilot cells. 
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(b) All the items listed under monthly inspections. 

When a battery’s performance has not been satisfac- 
tory or when the specific gravity readings show a differ- 
ence of 40 points ‘or more between the highest and lowest 
reading cells—(be sure that the gravity difference is not 
caused by a difference in solution height)—proceed as 
follows : 

(a) Add water to the battery until the solution level 
is % in. below the bottom of the filling tubes in all cells. 

(b) Charge the battery, continuing the charge at the 
battery’s normal rate until the temperature-corrected spe- 
cific gravity of the pilot cells has risen to the maximum 
and then shown no increase for two hours. Record the 
charging rate and the number of hours that the charge 
is given. 

(c) Just before stopping the charge, read and record 
the voltage of each cell. 

(d) Stop the charge. 

(e) Read and record the specific gravity of each cell 
and the temperature of the pilot cells. 

(f£) The battery or tray should be removed from the 
locomotive for shop repairs if the specific gravity of any 
cell reads 40 points or more lower than the highest read- 
ing cell, if the average full-charge specific gravity of all 
ceils is more than 20 points below the full-charge specitic 
gravity, or if other repairs are required. 

Experience indicates that very few Diesel batteries 
ever require special charging. A wide spread in specific 
gravity usually results from too much water having been 
put in the cells or from leaky sealing compound. Leaky 
sealing compound may quickly be detected by making a 
pressure test. A vent plug to which a length of about 
2-ft. of of 14-in. soft rubber hose has been attached is 
ideal for the purpose. Air blown from the mouth into the 
hose gives sufficient pressure to show any leakage. It 
is necessary to be careful not to blow too hard because 
acid may be thrown for several feet if there are bad leaks 
present. 


Diesel Battery Record Card 


A battery record card should be carried in each Diesel 
unit in a suitable card holder. This card provides spaces 
to record, for a period of six months, all of the informa- 
tion needed for the proper maintenance of the battery. 
A glance at the card will indicate the proper place to 
record the information required after each inspection. 
Without such a record, it is almost impossible for the 
Diesel electrician to keep his generator voltage properly 
adjusted. 


Armature-Turning Device 


The armature-turning device, shown in the illustration. 
is a recent development at the West Burlington Diesel 
shop of the Chicago, Burlington & Quincy. It is used to 
turn armatures from a horizontal position in which they 
are handled in a sling, to a vertical position in which a 
threaded cap and clevis screwed to the threaded end 
of the armature shaft is used as the attachment to the 
crane hook. The device consists simply of a welded steel 
frame which supports a 2-in. round pivot bar passing 
through a shaft extension bushing suitably bored to 
receive one end of the armature shaft while the other 
end is being lifted with the shop crane. 

The steel frame of this device is made of 2-in. steel 
angles and reinforcing strips. The base is 24 in. by 20 in. 
and the height 23 in. This height was selected to match the 
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height of the armature shafts when the armature is lying 
on one of the saddle blocks on which they are placed be- 
tween operations. The upper cross member on each side 
of the device is veed downward at the center to support 
the 2-in. pivot bar which is 23 in. long and held in place, 
but not prevented from turning, by a steel strap. The 
shaft extension bushing, 514 in. in outside diameter by 19 
in. long, is drilled at one end to receive the pivot bar and 
bored longitudinally at the other end .005 in. larger than 


One advantage afforded by this armature turning device is that 
it is readily portable 


the armature shaft. The wall of the bushing is drilled and 
tapped and a 34-in. set screw inserted to hold the armature 
shaft after being inserted. 

By means of the threaded cap and clevis connection to 
the other end of the armature shaft, the shop crane may 
be used to swing the armature into a vertical position for 
impregnating with varnish or movement to the hydraulic 
press for pressing out the shaft. As compared with former 
hand-blocking methods, this device eliminates the possibili- 
ty of the armature slipping while being up ended, with the 

“attendant likelihood of damage to the commutator and in- 
jury to the shopmen. 


A.C. Compressor 
Valve and Seal Grinder 


Tue Southern Pacific at its shops in Sacramento, Calif., 
employs a grinder for facing Waukesha compressor 
intake and exhaust valves and valve plates, for grinding 
rotary compressor seals and Ensign fuel regulator pilot 
valves and seats. The grinder consists of a rotating head, 
driven by an air motor at a.speed of about 120 revolu- 
tions per minute. 

Various lapping plates are applied to the head. For 
Waukesha compressor valves, the lapping plate shown 
in Fig. 1 is used. The outer diameter of the plate is 
8 in. and the width of the outer lapping surface, or 
ring, is 34 in. The slot between the outer and inner 
ring is ~ in. wide and the inner lapping ring is 5% in. 
in diameter. 

To grind a valve, the operator first applies a small 
amount of extra fine grinding compound to the hori- 
zontal lapping surfaces of the plate. He then drops 
the stem of the valve into the slot in the plate and, by 
hand, rotates the valve slowly around the grinder spindle 
in the direction opposite to the rotation of the plate. 
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This assures that all contact surfaces of the valve are 
flat and receive the same amount of grinding. 


Fig. 1—The grinder as used for surfacing a compressor valve 


For valve plates, a flat lapping plate as shown in 
Fig. 2 is used. The valve plate is held in the grinding 
position by means of a small wooden knob having a 
boss: on its lower surface which fits the inner opening 
of the valve plate. During the process of grinding, 
the valve plate is moved in a circle opposite to the ro- 
tation of the lapping plate as in the case of grinding 
the valves. 

For grinding compressor seals, a 314-in. glass disc 


Fig. 2—A flat lapping plate is used for compressor-valve plates 


backed by a rubber friction disc is used. This is placed 
on the face plate and the upper surface coated with 
grinding compound. For this operation, the seal is held 
at the center of the face plate. 

Ensign valves and plates are ground on a flat lapping 
plate. One end of the valve or plate to be ground is 
supported on a flat rest. This rest is placed at the 
edge of the lapping plate with its surface at the same 
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height as that of the plate. The surface of the valve 
or seat to be ground rests on the lapping plate. 

The procedure has resulted in doing the work in a 
fraction of the time required previously and produces 
much improved valves which give little or no trouble 
in service. The grinder was developed by W. H. Pedrick. 


A Suspended 
Monorail System 


A suspended monorail system for relieving traffic con- 
gestion in cities has been proposed by Gibbs & Hill, Inc., 
consulting engineers, New York. A quite completely 
engineered description of the system was presented be- 
fore a meeting of the New York Railroad Club, held in 
New York, on Thursday evening, February 19, 1948, by 
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Artist's conception of sus- 
pended monorail system of 
transportation 


Edward H. Anson, vice president of Gibbs & Hill, Inc. 

Basically, the system consists of a series of supporting 
structures, extended along the center of the street, with 
transverse brackets on one or both sides for suspending 
the trains from the overhead monorail. The cars oper- 
ated in these trains would be similar in construction and 
performance characteristics to the P.C.C. cars now ex- 
tensively used for street railways. Advantages offered 
for such a system are that it would remove traffic conges- 
tion from the streets, trains would not be impeded by 
other surface traffic, there would be no snow removal 
problem, it would cost much less than a subway, no 
pumping of seepage or flood wastes would be required, 
and it provides an open-air ride. As compared with other 
forms of elevated railways, the monorail would not in- 
clude flooring over the street with its consequent depre- 
ciation of abutting property values. Also, since there 
would be a single row of supporting columns, which could 
be placed in a center island section of the street, there 
would be no interference to surface traffic. 


Electric locomotives under 
construction for service on 
the Central Railways of 
Brazil—tThese cabs, trucks, 
and controls at the East 
Pittsburgh Works of the 
- Westinghouse Electric Cor- 
poration will shortly be 
assembled into complete 
locomotives — When fin- 
ished, each will weigh 165 
metric tons and will be 
driven by six electric mo- 
tors totaling 4,000 hp. at 
3,000 volts d. c. 
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G. E. Demonstrates Gas Turbine 


Manufacturer expects to have 
power plant operating a loco- 
motive within next two years 


A Gas-turbine power plant for locomotive application, 
and the laboratory devoted to the development of the 
special materials required for the turbine, were demon- 
strated to a group of railroad executives and engineers 
by the General Electric Company, at Schenectady, 
N. Y., on March 3, 1948. The laboratory conducts 
elaborate tests, many of them at elevated temperatures, 
for such characteristics as tensile strength, fatigue, re- 
sistance to erosion, vibration, damping and creep, some 
of these tests requiring the maintenance of specimens 
at high temperatures for periods up to eleven years. 
The power plant was exhibited in operation on a test 


Above: Turbine test control 
station—The light-colored 
panel at the left is the start- 
ing and control panel which 
will be installed in the loco- 
motive cab 


Right: The power plant on 
the test stand being made 
ready for operation 


A General Electric engineer discusses the design of the turbine 
rotor with F. G. Baker, electrical engineer, J. L. Ryan, mechanical 
engineer, and W. B. Berry, superintendent of motive power, all of 
the St. Louis-San Francisco, and C. C. Davis, American Loco- 
motive Company 


E. S. Gunn, of General Electric (left), and P. H. Hatch, general 
mechanical superintendent, New York, New Haven and Hartford, 
examine the main controls mounted at air intake end of turbine 
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stand. It includes a 15-stage axial-flow compressor, 
6 combustion chambers, a 2-stage turbine, a reduction 
gear and 4 electric generators. At a rotor speed of 
6,700 r.p.m., the plant develops 4,800 hp. At full speed, 
the compressor compresses 80,000 cu. ft. of air per min. 


P. W. Kiefer, chief engineer motive power and rolling stock, Nev 
York Central, and J. D. Loftis, chief of motive power and equip- 
ment, Atlantic Coast Line (right) in front of the air intake end 
of the turbine—The duct above is used for test purposes onh 


to a pressure of five atmospheres to the combustior 
chambers. . 

In these combustion chambers the air is mixed and 
burned with atomized Bunker C fuel. The combustior. 
products, at an initial temperature of 1,400 deg. F., are 


Left to right: G. W. Wilson, manager, General Electric Locomotive 
and Car Equipment Divisions, R. E. Woodruff, president of the 
Erie, and A. W. Munster, vice president of the Boston and Maine, 
are examining a cutaway section of the compressor housing 


then expanded through a 2-stage turbine and discharged 
through an exhaust hood. 

The total weight of the power producing unit, in- 
cluding the compressor, combustion chambers and 
turbine, is 20,000 Ib. It is 19 ft. long and has an overal! 
thermal efficiency of 17 per cent. 
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Norfolk & Western 


Car Equipment Program’ 


A rew years ago, aiter several years experience with 
the design and operation of electrical power systems 
for passenger train cars, we realized that while the 
110-volt d.c. system gave satisfactory performance, 
we finally concluded that an all-a.c. power distribu- 
tion system on cars would be the most desirable, for 
the reason that standard a.c. equipment, such as motors, 
fans, water coolers, lighting equipment, and other mis- 
cellaneous appliances are easily commercially available, 
and on account of being produced in large quantities 
for domestic and industrial use, the cost would be less 
than any direct-current equipment. One of the main 
features which influenced our thoughts along the line 
of adopting the a.c. system was that there was a great 
possibility of there soon being available a.c. motor- 
driven, hermetically sealed refrigerant compressor units 
produced in large quantities for commercial use and 
readily available from service stations throughout the 
country when it was necessary to replace a compressor 
unit on a passenger car. The advantage of this would 
again be low first cost and elimination of belt drives 
and compressor shaft seals, which have been the source 
of some annoyance and also the cause of some cooling 
failures. 

In order to secure the a.c. system, we thought it ad- 
visable to maintain the 110-volt, d.c. source of supply, 
namely, the generator and battery, on account of lower 
first cost, lower weight and higher efficiency. From 
there on, we decided that some means of conversion 
would be necessary. As there was nothing available 
on the market that seemed to suit the requirements, 
we constructed a 12-kw. inverted rotary converter for 
changing the d.c. to a.c. As the converter has a fixed 
ratio, we realized we could not secure more than about 
71 volts, 3-phase, 60-cycle a.c. from the 110-volt, d.c. 
supply. In order to secure the 110 and 220-volt, 3-phase, 
60-cycle, a.c., we had built a 12-kva., 70 to 220-volt, 
3-phase, 60-cycle self-regulating transformer. This 
transformer solved the problem of voltage regulation 
over the voltages encountered with an 88-cell Edison 
battery while being charged or in a nearly discharged 
state. We regulated the frequency of the 71-volt output 
of the rotary converter by field control of the converter. 
This field control was a carbon-pile resistor which was 
controlled by a solenoid coil that was connected across the 
battery. 

After this development, we found that the hermetically 
sealed motor compressor units were not then available, 
and that the 12-kw. converter would be too large and 
inefficient for the light load it would have to carry on 


a car, such as the lighting, blower fan and condenser 


fan. 

Soon after this, the General Electric Company de- 
veloped and designed a 6.25-kva. amplidyne booster 
type inverted rotary converter which has very satis- 
factory voltage and frequency regulation throughout 
the range of the d.c. voltages encountered with an 88- 
cell Edison storage battery while being charged or near 
the point of complete discharge. 

Late in 1946, our management authorized the instal- 


*Paper presented before the Railway Air-Conditioning Club, Roanoke, Va. 
tElectrical Engineer, Norfolk & Western. 
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By C. P. Taylor' 


How one railroad is working out 
its car power supply, air condi- 
tioning and lighting problems— 
New cars on order will use two 
20-kw. axle-driven generators 


lation of air-conditioning and modernization of the 
last ten of our Class “Pg” day coaches. We decided 
that these cars would afford us an excellent opportunity 
to try out the 3-phase, a.c. power system, continuing 
the use of a d.c. generator and 88-cell nickel-iron bat- 
tery for the initial source of power. We made a spécial 
effort in laying out the electrical apparatus to have 
as much of the electrical load as possible supplied from 
the a.c. system. The evaporator blower fan, condenser 
fan, water coolers and lighting—both fluorescent and 
incandescent—were arranged for a.c. operation. The 
only d.c. load on these cars is the night lights. These 
are 145-volt lamps which operate directly from the bat- 
tery. 

The toilet and passageway incandescent lights are 
normally a.c. but are controlled by a double-acting a.c. 
relay, so that if anything should happen to the ampli- 
dyne converter, this relay would switch the toilet and 
passageway lights onto the battery with a fixed resistor 
in the circuit to prevent over-voltage. The refrigerant 
compressor motor is a 12-hp. d.c. and a 15-hp. a.c. dual 
motor. The compressor is driven by the d.c. motor 
only when the car is not supplied with outside standby 
a.c. power. When outside a.c. power is connected, the 
entire a.c. load, including the compressor, is taken over 
by the standby and the d.c. compressor motor furnishes 
some battery charging. 

A phase-reversal relay connected to the standby- 
power car receptacle initiates the change from a.c. 
power supplied by the amplidyne to the standby power. 
When a standby-power plug is inserted into the car 
receptacle, and, if the phase rotation of the standby 
power is correct, the phase-reversal relay closes, open- 
ing the control circuit to the amplidyne starter and closes 
the circuit to the a.c. compressor-motor starter so that 
this operates to start the a.c. compressor motor if the 
car is calling for ceoling. 

The changeover from the amplidyne a.c. power to 
standby power is accomplished by means of a triple- 
pole, double-throw a.c.-operated contactor. The con- 
tactor is held in closed position by the amplidyne volt- 
age; likewise the contacts for the standby power close 
the contactor to connect the system with the standby 
power, at the same time disconnecting the amplidyne. 
Therefore, when the phase-reversal relay operates to 
stop the amplidyne, it no longer has voltage to hold 
the contactor in and allows the voltage from the standby 
power to pull the contactor in the opposite direction, 
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and thus have the effect of connecting the system to the 
standby power. 

We have always considered that battery power is the 
most expensive power that we can use on a passenger- 
train car, and this is what prompted us to make every 
effort to relieve the battery of load wherever this is pos- 
sible. 

The a.c. system as we have worked it out for these 
cars permits us to eliminate the use of the so-called 
lamp regulator or voltage regulator, the loss through 
which is around 1 kw. or slightly more. The heat 
generated by the lamp or voltage regulator is additional 
heat energy that must be dissipated by refrigeration 
during the cooling season. The elimination of the losses 
chargeable to the conventional lamp regulator just 
about offsets the conversion losses of the amplidyne 
booster inverted converter. 

Since the amplidyne produces 220 volts, 3-phase, 
60-cycles, two 11%4-kva. 220-volt to 110-volt, single- 
phase transformers connected open delta were installed 
to supply the 110 volts, 3-phase for lighting, water- 
cooler motors and other 110-volt commercial appliances 
that might be used. The 3-phase, 110 volts supplied 
by these transformers is balanced by connecting dif- 
ferent lighting and other circuits to each phase. 

Another advantage of the a.c. system is that the 
commutators and brushes are all at one point, namely, 
on the amplidyne, which can be mounted under the car, 
easily accessible, thus eliminating brush and commuta- 
tor maintenance on blower fan, water cooler, exhaust 
fan and condenser fan motors. 

The ten cars which were air-conditioned and mod- 
ernized were conventional steel cars, built about 1913, 
having a clerestory. In the modernization, it was de- 
cided to lower the roof of the clerestory about 6 in., 
and install hood sheets on the side, which would give 
the car an appearance of the present A.A.R. recom- 
mended roof contour. This necessitated new interior 
head-lining, which was installed in conjunction with 
overhead Multi-Vent air discharge. Each Multi-Vent 
panel is equipped with a fluorescent lighting fixture, 
and in addition to the fluorescent lamp in this fixture, 
candelabra sockets are provided for small 145-volt 
lamps for night lights. The fluorescent lamps and the 
night lamps are controlled by a three-way switch so 
that both lamps cannot be burned at the same time. 
The brackets supporting the baggage racks are spaced 
so that there is one over the center of each seat. These 
brackets are equipped with an 18-in. fluorescent lamp 
with a plastic diffusing shade. Each light is individually 
controlled by a toggle switch within easy reach of the 
occupant of the seat. 

New aluminum sash with sealed-in, shatterproof 
glass has been provided. New revolving adjustable, 
reclining seats were installed; Vapor Company’s multi- 
fin radiation was provided, with Vapor automatic heat 
control. The finned floor-heat radiator pipes were 
covered with a stainless-steel shield with perforations 
in the side and louvers in the top near the side wall 
of the car, directing the heat along the panel under the 
window. The side of the stainless steel shield rests 
with some pressure on the rubber tile floor to prevent 
dirt and other foreign matter from getting under the 
radiator. 

The trucks were rebuilt using hardened steel pins 
and bushings and roller bearings were applied. With 
the application of roller bearings the axle size was in- 
creased from A.A.R. 5-in. by 9-in. to 51%4-in. by 10-in. 
A.A.R. standard. 

The toilets were lined with stainless steel extending 
from the floor to the window sill and above the top of 
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the wash basin. Specially designed fixtures were in- 
stalled on each side of the mirrors to provide adequate 
illumination. 

The 20-kw. generator is driven from one of the axles 
by a Spicer drive having a ratio of 3.09 to 1. 

We are now having built by the Pullman-Standard 
Car Manufacturing Company 18 cars on which will be 
installed the a.c. system similar to that described above 
except that these cars will be equipped with two 20-kw. 
generators each. Past experience has indicated to us 
that the generator capacity should be in the neighbor- 
hood of three times the connected load. 

We are having built by the Budd Company 20 
bedroom-roomette sleeping cars. These cars will also 
be equipped with the a.c. system, two 20-kw. generators, — 
Electro-Airmat and Dorex air filters. 

The cars being built by Budd will have individual 
selective temperature control in each compartment so | 
that the occupant of any one of them may select the 
temperature to suit his particular requirements regard- — 
less of the temperature desired by the occupants of 
other compartments. This will be accomplished by 
two air delivery ducts. supplying each compartment. 
One duct will supply filtered outside fresh air; the other | 
duct will supply cool or warm air as the season requires. 
These two ducts will be coupled together by a thermo- 
statically controlled damper, mixing the air from the 
two ducts, thus supplying the desired temperature 
selected by the occupant of the compartment. 


Load testing electric locomotives without tracks—Complete sim- 
ulated road tests are being run on these electric locomotives 
destined for Central Railways of Brazil at the East Pittsburgh 
Work of Westinghouse Electric Corporation—To check perform- 
ance of the traction motors under varying load conditions (start- 
ing, level, up-grade and down-grade running and stopping) the 
six motors of the one locomotive actually drive the six of the 
other one, as all 12 are connected to the same shaft through 
their driving gears—The canvas tubes bring cooling air from the 
fans in the cabs to the traction motors. 
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Safety Work Holder 


To help prevent drill press accidents, 
improve quality and increase produc- 
tion, a safety work-holder which clamps 
to the column of any small standard 
drill press and secures the work with 


Work piece being held by the Universal 
Safety Work Holder 


only a quarter-turn of a single lever has 
been developed by the Universal Vice & 
Tool Co., Parma, Mich. The tool can 
substitute for simple drill jigs, and re- 
place bolts and C-clamps. 

The clamping arms are instantly ad- 
justable along the length of the cross 
arm to encompass the full wides of the 
drill press table and swing back to clear 
a drill jig or machine vise when neces- 
sary. Standard sizes fit drill press col- 
umns with diameters of 154, 2%, 234, 
3, 3%, 334 or 4 in. 


Band Saw 
For Cutting Metal 


The Kalamazoo band saw features an 
endless blade and a built-in, off-the-floor 
coolant system which permit continuous 
wet cutting of the metal stock. It has 
an 8-inch throat to handle the majority 
ot cut-off work and a 16-in. vise open- 
ing to broaden the capacity for handling 
large pieces of stock; for cutting stock 
above this size there is an extra-capacity 
model with a 24-in. vise opening. 


The saw frame is entirely enclosed to ; 
reduce the danger of injuries and to 
catch the drip of the coolant which drains 
back into a pan on the back travel of 
the blade. A tension spring compensates 
tor different cuts and for the progressive 


Bandsaw for cutting metal ` 
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NEW DEVICES 


dulling of the blade by changing the 
blade pressure. The cutting action of 
the saw is visible from above at all times 
so that necessary adjustments can be 
made. A hydraulic frame cushion is 
incorporated to lessen the risk of break- 
ing blades due to the dropping of the 
frame while cutting thin sections. This 
control causes the frame to descend 
slowly on an oil cushion; the descent 
may be stopped at any position or 
slowed up by closing a valve. 

In this product of the Kalamazoo 
Tank & Silo Co., Machine Tool Division, 
Kalamazoo, Mich., there are four speeds 
available—266, 160, 96 and 53 ft. per 
min. Two additional speeds may be ob- 
tained by reversing the machine and 
motor pulleys. In this case the high 
speed becomes 480 ft. per min. and the 
low speed 96 ft. per min., while the 
intermediate speeds remain the same. 


Forge Shop 

Induction Heaters 

Designed to eliminate the waste caused 
by attempting to forge bars that have 
cooled below the proper forging temper- 
ature during preliminary operations, the 
Ajax-Northrup induction heater reheats 


The Ajax high-frequency induction heoter 
reheats the forging piece to the desired 
forging temperature 


the piece the few hundred degrees re- 
quired to bring it back to the proper 
forging temperature. The high-frequen- 
cy heater is located at the forging ma- 
chine and turns out a bar a minute. 

This product of the Ajax Electro- 
thermic Corporation, Trenton 5, N.J., 
is self-contained, and is controlled by a 
foot switch. Bars 4 in. square and up to 
a yard long which have cooled are fed 
onto rollers to the induction furnace 
where they are reheated on an auto- 
matically timed heating cycle to emerge 
at the exact forging temperature desired. 


Rejects are reduced and forging speeded 
up because forging is not done after the 
stock has dropped to 2,000-2,100 deg. 
F; ° 
The heater has twin heating coils, each 
of which draws 125 kw. of 960-cycle 
power from a 700-kw., 960-cycle, 400- 
volt motor-generator unit. One motor- 
generator supplies power for two twin 
heaters, or four work stations. The heat- 
ing coils are interchanged when switch- 
ing from one job to another. The capaci- 
tors are located in the bottom of the in- 
tegral cubicle, while the timers, contac- 
tors, etc., are in the overhead section. 


Amplidyne Motor Control 


An electronic amplidyne consisting of a 
high-gain balanced d.c. electronic ampli- 
fier and a motor amplidyne has been an- 
nounced by the motor divisions of the 
General Electric Company. The new 
equipment is a high-capacity amplifier 
which is useful in many types of motor 
control where precise regulation of cur- 
rent, voltage, and speed is necessary. 

Designed for use as a regulated ad- 
justable-voltage power supply for d.c. 
motors up to 1% hp. and as a regulated 
exciter for larger adjustable-voltage 
drives up to 200 hp., the new equipment 
is arranged for use on either a 220- or 
440-volt, 3-phase, 60-cycle power supply. 

The electronic amplidyne makes pos- 
sible a speed range of 20 to 1 or greater. 
It maintains speed closely at any set- 
ting, regardless of load conditions. It 
assures smooth, rapid acceleration and 
reduces starting shock on the driven 
machine by means of current limit con- 
trol of acceleration and stalled current. 

Quick stopping without undue stress 
to motor or driven load is provided by 
suicide braking utilizing current limited 
regeneration. The equipment satisfac- 
torily maintains speed on overhauling 
loads where the motor is required to ab- 
sorb power and act as a brake during 
part of the loading cycle. 

Design features include a completely 
balanced amplifier which is insensitive 
to line voltage changes; an industrial 
electronic amplifier with hinged panel 


The General Electric electronic amplidyne 
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which provides easy access to all parts 
and connections ; a circuit which is easily 
adjusted for various operating condi- 
tions, and a locking device which main- 
tains settings once the circuit has been 
adjusted. Double end ventilation is 
provided. 


Welding Spot Light ` 

An industrial spot light powerful enough 
to illuminate clearly welding, cutting, or 
brazing work when viewed through a 
No. 10 welder’s glass before striking 
the arc is announced by Westinghouse 


Two of 


the high-intensity 
mounted on a stand 


spot lights 


Electric Corporation. Particularly ap- 
plicable for repetitive work, one of these 
spot lights casts a small-diameter circle 
of light of from 2,500-footcandle bril- 
liance when placed three feet from the 
work to 1,000 footcandles when located 
six feet away. Two or more lights can 
be used if desired for any application 
requiring a small area of very high 
illumination. 

The spot light uses a six-volt, sealed- 
beam type of lamp operated from a 
transformer built into the light housing, 
the complete assembly weighing ap- 
proximately five Ib. It can be mounted 
at any angle on some convenient one- 
inch pipe or on its own stand by means 
of a clamp and positive-action spring- 
loaded swivel joint. The spot lights 
can be plugged into any service outlet 
since power requirement for the lamp 
and accessories is only 30 watts at 115 
volts, 60 cycles. Work is made cooler 
and more comfortable since practically 
no heat is generated by the spot light 
because of its extremely low power con- 
sumption. Previous lights for this pur- 
pose operated at 300 to 450 watts. 

The high-intensity industrial spot 
lights are available as single units com- 
plete with built-in transformer and 
clamp or in a combination of two spot 
lights and a six-ft. pipe stand with built- 
in receptacles, a foot-operated switch, 
and power cord. 
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Wire Rope Hoist 

A line of low-cost, low-capacity elec- 
tric hoists has- been designed to bring 
the advantage of cable and drum hoist- 
ing to a wider industry group by the 
Yale & Towne Manufacturing Company, 
Philadelphia Division, 4530 Tacony 
street, Philadelphia 24, Pa. The light- 


` duty hoists are known as the Load King 


group and are available in 14-, 1⁄4- and 
l-ton capacities. 

Each size hoist has machine-cut 
grooves for guiding the cable as it winds 
in the drum, which is of sufficient di- 
ameter and length to permit enough 
cable for the full standard lift in each 
model to wind about the drum without 
overlapping the cable. The driving motor 
is of the reversing type and is rated to 
operate under constant service with full 
load without overheating. 

The frame of the Load King is a one- 


ribbed-steel casting. It is 


piece, 


con- 


The Load King wire-rope hoist is manufac- 
tured in 4-, Y2-, and 1-ton capacities 


structed for use with the lug, prain trol 
ley, motor trolley or winch-type mount- 
ing. 


Hand Toreh For 

Cutting Stainless Steel 

A hand torch for cutting stainless steel 
using Airco’s Flux-Injection process has 
been developed by the Air Reduction 
Sales Company, 60 East Forty-second 
street, New York 17. The torch is made 
in lengths of 21 in. and 36 in., both of 
which come with a 90-deg. torch head. 


The general design is in many respects 
similar to the Airco Series 9000 cutting 
torch, thereby minimizing the inventory 
of replacement parts. 

Specific features of the torch for cut- 
ting stainless steel include a Monel-metal 
head, a stainless-steel operating lever 
and a ribbed handle. The torch has three 


The Airco hand torch for cutting stainless 
steel 


tubes, the third one being used for car- 
rying the cutting oxygen and flux; all 
tubes are made of stainless steel for 
rigidity and resistance to heat. The need 
for a separate flux control is eliminated 
by the remote control cut-off which 
automatically coordinates the flux feed 
with the cutting oxygen. Standard cut- 
ting tips are used. 


Vibration Damping Socket 
A molded, Neoprene Edison-base lamp 
socket designed to prolong the life of 
electric lamps by protecting bulb fila- 
ments from surrounding vibration, 1$ 
being offered by the Mines Equipment 
Company, St. Louis, Mo. Molded as a 
unit to a resilient rubber mounting dia- 
phragm that fits a standard four-inch 
wall outlet box, all necessary metal parts 


The socket protects the lamp from vibration 
and is also moistureproof 


such as female socket, wires, connec- 
tions, etc., are protectively encased in 
oil-, acid-, heat-, and wear-resistent rub- 
ber-like compound. In addition, a rub- 
ber bead on the socket’s mouth fits the 
lamp neck snugly. This seals the socket- 
lamp assembly, protecting its electrical 
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connections against water, dust, oil, etc. 

In a test now underway in a mill in 
which there is considerable vibration, a 
100-watt lamp in one of the vibration- 
proof sockets has already outlasted three 
lamps in ordinary sockets. . 


Spray Gun 

A spray gun said to produce a smooth, 
high-gloss finish by fine atomization and 
even paint distribution because of a uni- 
form flow of air and paint is made by the 
American Brake Shoe Company, Kel- 


The Micro-Spray requires only three spray 
heads to cover the full range of paint spray 
materials 


logg Division, 97 Humboldt street, 
Rochester 9, N.Y., under the trade name 
Micro-Spray. Large air passages have 
been designed in the gun body and the 
flow and size of the air streams from 
both wing jets and the center orifice are 
made uniform to reduce detrimental ef- 
fects froni air-pressure drop and eddy 
currents. 

The entire head can be removed as a 
unit by removing the locking screw and 
lock nut. Only one fluid needle is re- 
quired for all paint spraying. Spring- 
loaded, self-adjusting packing at the 
fluid needle and air-valve stem are 
used to prevent leakage and the need for 
adjustment, while the design of the air 
and fluid connections permits removal 
of the container and hose without dis- 
turbing or damaging connections to the 
gun. 

The fluid needle assembly can be re- 
moved in one piece for cleaning. The 
needle is a self-aligning cartridge type 
with full-floating motion in all directions 
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to give a tight, wear-resistant seal. The 
adjusting knob is close to the body to 
minimize damage and interference with 
the work. 

Control of the spray width is by the 
angle of the needle, and a large number 
of revolutions are required to change the 
air flow a small amount. A built-in lever 
controls the air volume according to the 
setting marked on the gun body. In the 
event a change in the pattern from hori- 
zontal to vertical is desired, the air cap 
can be turned freely by the fingers with- 
out loosening or adjusting the air-cap 
ring nut. Only three spray heads are 
needed to cover the full range of paint 
spray materials. Air cap and fluid noz- 
zles have been designed so that any of 
the three combinations may be used for 
both siphon and pressure spraying. 


Flat-Stem 
Thermometer 


The Dillon flat-stem dial-type thermom- 
eter has been designed to clamp pri- 
marily onto flat or rectangular surfaces, 
such as power bus-bars, switch blades, 
engine blocks, water jackets, etc. With 
this flat-stem design, the heat element 
goes down snugly against the object 
under test and presents a wide heat 
absorbing area. The thermometer may 
be held by ordinary C-clamps, or it can 
be drilled and tapped and screwed down 
in any desirable position. 

fhe thermometer can be supplied in 
flat stems in a wide range of metals of 
varying widths, thicknesses and lengths 
by the W. C. Dillon & Co., Inc., 5410 
West Harrison street, Chicago 44. The 
following temperature ranges are stand- 
ard: O-200 deg. F., 50-500 deg. F.. 150- 
750 deg. F., and 200-1000 deg. F. Centi- 


& 60 


grade ranges are available on order. 
Standard dial diameters are 3 and 5 in. 


Sealed-Beam Headlights 

The Pyle-National Company, Chicago, 
is now in production on a dual sealed- 
beam headlight assembly for use on road 
locomotives. The manufacturer has, for 
several years, been working on the de- 
velopment of the sealed beam lamp for 


Headlight interior for adapting sealed- 
beam lamps to a standard headlight case 


locomotive use in collaboration with the 
lamp manufacturer and the railroads. 
The headlight consists primarily of two 
sealed-beam lamps so aligned within the 
headlight housing as to give the effect 
of a single beam. The lamps are 200- 
watt PAR-56 and can be obtained for 
12-, 30-, or 32-volt operation. Each 


Dillon 140 


= 40 a w A 


The Dillon flat-stem thermometer equipped with brackets to secure it to bus bars 
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lamp has an output of approximately 
200,000 beam candlepower. 

The Pyle-National Company is also 
prepared to supply new interiors of this 
sealed beam type for most conventional 
headlights now in service. It is recom- 
mended, however, that the manufactur- 
er’s engineers be consulted on interior 
replacement applications due to the great 
variety of headlights now in use. 

For switching locomotives, new lights 
having single sealed-beam lamps or suit- 
able replacement interiors for most 
existing headlights can be supplied. 


Foot-Operated 
Spot Welder 
A foot-operated, pivot-type spot welder 


is available from the Agnew Electric 
Company, Milford, Mich., in 12-in., 18- 


Floor-operated, pivot-type spot welder 


in. and 24-in. throat depths. Known as 
the type J, the welder is equipped with 
a four-point tap switch with an off po- 
sition for set-up purposes and with a 
magnetic contactor and automatic switch 
which passes current only after pres- 
sure is applied to the work. 
- The upper and lower horn mechanism 
is unit mounted for rigidity. Both horns 
are adjustable, in and out, and can be 
rotated. The lower horn can also be 
swiveled and reversed for getting into 
deep places. Electrical and pressure 
adjustments are easily accessible from 
the front of machine. 

Construction is of fabricated steel 
with = prelubricated bearings at wear 
points. The machine is furnished with 
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the disconnect switch mounted and 
wired, ready for operation on connec- 
tion to any single-phase ac power supply 
of 220, 380, 440 or 550 volts and 25, 50 
or 60 cycles. The spot welder occupies 
a floor space of 15 in. by 18 in. plus 
the throat depth. 


Transformer 
With Cireuit Breaker 


A line of dry-type transformers equipped 
with built-in primary circuit breakers 
and thermal protection against overloads 
for supplying industrial lighting and 


The single case contains a dry-type trans- 
former and primary circuit breaker with 
thermal trip 


small-power circuits from industrial 
power circuits has been developed by 
the Westinghouse Electric Corporation. 
Complete in themselves, these trans- 
formers can be connected directly to 
open or conduit wiring, eliminating the 
necessity of providing junction boxes, 
primary switches, fuses, or circuit 
breakers. 

The circuit-breaker handle projects 
through the front of the transformer 
case and is easily accessible. The ther- 
mal-trip elements on the circuit breaker 
prevent damage to the transformer from 
short circuits or from excessive over- 
loads but permit nondamaging short- 
time overloads to be carried safely. 

Ratings are available from 3 through 
50 kva. for 240 to 120-240 volts, 480 to 
120-240 volts, or 600 to 120-240 volts 
single phase, 60 cycles. 


Chip Breaker Grinder 


The Hammond Model C-4 chip-breaker 
grinder was developed to meet the need 
of a shop which requires some chip- 
breaker grinding but does not have a 
sufficient volume to justify more elab- 
orate machinery. The machine will han- 
dle all types of box and single-point tools 
up to 2 in., and was designed particularly 
for carbide chip-breaker grinding. 
Movement of the reciprocating table is 


made by means of a hand-operated lever. 
The tools may be set at any desired 
angle in the any-angle vise which has 
four swivels, each of which is equipped 
with a dial graduated in degrees. The 
chip-breaker wheel has vertical and cross 
traverse. 

This product of Hammond Machinery 


The Hammond Model C-4 chip breaker 
grinder 


Builders, Inc., Dept. GP-40, 1600 Doug- 
las avenue, Kalamazoo, Mich., has a 4-in. 
diameter chip-breaker wheel, a table 
travel of 6% in. and a speed with either 
a d.c. or a 60-cycle, a.c. motor of 3,500 
r.p.m.; the speed with a 50-cycle a.c. 
motor is 2,900 r.p.m, All dials are grad- 
uated to .001 in. 


RESISTANCE WELDING CONTEST.— 
Cash prizes totaling $2,000 will be 
awarded by the Resistance Welding 
Manufacturers’ Association for the best 
papers on design, application, or research 
in the matter of resistance welding en- 
tered in its 1948 contest which closes 
July 31. The contest is open to anyone. 
without restriction, from the United 
States, its possessions, and Canada, also 
to any member of the American Welding 
Society in any grade from any place in 
the World. More details concerning the 
contest may be obtained from the Resist- 
ance Welder Manufacturers’ Associa- 
tion, 505 Arch street, Philadelphia 2, Pa. 
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— NEWS — 


“C.B. & Q. Diesel Repairs,” 
A Correction 


In an article entitled “Chicago, Burl- 
ington & Quincy Diesel Repairs” which 
appeared in the March, 1948, Railway 
Mechanical Engineer, page 67, refer- 
ence was made to a combination crank- 
shaft—and axle-grinding machine in- 
stalled at the West Burlington shops. 
This machine is manufactured by the 
Landis Tool Company, Waynesboro, 
Pa.; not by the Landis Machine Com- 
pany of that address, as it was stated in 
the article. 


Charles L. Heater Receives 
Steel Founders’ Award 


At the annual” meeting of the Steel 
Founders’ Society of America held in 
Chicago on February 11 the award for 
vutstanding work in the technical and 
yperating field of the Steel castings in- 
lustry was presented to Charles L. 


C. L. Heater 


Heater, vice-president in charge of prod- 
uct engineering of ‘the American Steel 
Foundries. Mr. Heater has been a 
member of the Technical Research Com- 
mittee of the Steel Founders’ Society 
since its beginning and, for the past two 
vears, has served as its chairman. 


“Overfire Jets in Action” 


Bituminous Coat ReseEarcuH, Inc., 
912 Oliver building, Pittsburgh 22, Pa., 
has for distribution a new booklet, 
“Overfire Jets in Action,” which dis- 
cusses smoke abatement practice for sta- 
tionary plants, railroads, and steamboats. 
Questions on manufacture, cost, and effi- 
ciency are also answered. 


Maintaining Brake Beams 
And Attachments 
Tue A.A.R. Mechanical Division re- 
norts an increasing number of brake 
beam failures on cars in service and 
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that trains are arriving at terminals 
with brake beams down or dragging, 
each of these cases constituting a 
potential derailment. To avoid potential 
failures, the Mechanical Division rec- 
ommends that instructions be issued to 
all concerned to carefully inspect and re- 
pair or replace (where necessary) brake 
beams and attachments—in train yards, 
at freight houses and when cars are on 
repair tracks. 


I. C. C. Accident Report Renews 
Lightweight Controversy 
Tue Interstate Commerce Commission 
has released its report on the rear-end 
collision which occurred on January 1 


on the Missouri Pacific near Syracuse, 
Mo. The trains involved were passen- 
ger train No. 9, the “Missourian,” west- 
bound from St. Louis, Mo., to Kansas 
City, and a mail-express train operating 
as the second section of No. 9. The con- 
sist of the first train was a locomotive 
and 12 cars; in order, 3 mail cars, 1 bag- 
gage car, 1 passenger-baggage car, 2 
coaches, 1 diner-lounge, and four sleep- 
ers. 

Failure to operate the following train 
in accordance with signal indications 
was given as the cause of the accident. 
Twelve passengers and 2 Pullman em- 
ployees were killed, and 32 passengers, 
1 dining-car employee, 1 train porter, and 
3 train-service employees were injured. 


Orders and Inquiries for New Equipment Placed Since the Closing, 
of the March Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Bessemer & Lake Erie «1... 2 1,500-hp. Diesel-elec. switch. ........ Baldwin Loco. Works 
k 1 1,000-hp. Diesel-elec. switch. -Baldwin Loco. Works 
Chicago, Rock Island & Pacific .......... 24 1,500-hp. Diesel-elec. road frt. ...... American Loco. 
5 1,000-hp. Diesel-elec. switch? ........American Loco. 
1,500-hp. Diesel-elec. road switch... American Loco. 
10 4,500-hp. Diesel-elec. road. frt. ...... Electro-Motive 
10 1,000-hp. Diesel-elec. switch. „Electro-Motive 


5 i 
10 1,500-h.p. Diesel-elec. 


p. Diesel-elec. „Electro-Motive 


for suburban service 


Louisville & Nashville ... 221 ness 
5 1,000-hp. Diesel-elec 
5 1,500-hp. Diesel-elec. 
4 2,000-hp. Diesel-elec. 
20 660-hp. Diesel-elec. 
1,000-hp. Diesel-elec. 
Minneapolis, St. Paul & Sault Ste. 
ME a i N assay ihe 42  4,500-hp. Diesel-elec. frt. .............. Electro-Motive 
1 1,000-hp. Diesel-elec. switch Electro-Motive 
Norfolk Southern naiai 3 600-hp. Diesel-elec. road switch...General Electric 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 


Chicago, Rock Island & Pacific .... 1,000 P-S-1 box .. Pullman-Standard 
: 500 70-ton hopp American Car & Fdry. 
Duluth, Missabe & Iron Range . 1,000 70-ton ore .. Pullman-Standard 


Norfolk & Western 
Pacific Fruit Express Co.‘ 


500 70-ton ore .. 
70-ton hopper . 
Refrigerator 


Wheeling & Lake Erie ........ 500 70-ton fixed-end gondola 
500 50-ton drop-end gondola 
500 50-ton drop-end gondola .... 
PassenGer-Car ORDERS 
Road No. of cars Type of car Builder 
Atchison, Topeka & Santa Fe .. 276 Sleeping Budd Co. 
294 Sleeping American Car & Fdry. 
18t Baggage-e American Car & Fdry 
244 “Day-Nite” cars . Pullman-Standard 
Union Pacific ... 505 Chair ........ Pullman-Standard 
505 Sleeping .... o. 
PASSENGER-CAR INQUIRIES 
No. of cars Type of car Builder 
Erie 30° Baggage and express ....................-. PEI $ ht OCTET ARIE CIO 


1 These steam locomotives, which will cost approximately $5,900,000, are scheduled for delivery the 


latter part of this year. 


They will have a tractive effort of 79,390-lb., with booster. The L. & N 


N. also 


has authorized the spending of some $600,000 for improvements in facilities needed for the operation 


and maintenance of the new equipment. 
2 Delivery expected to begin in June. 


3 Estimated cost of $4,250,000. Construction of these cars is ex 


ted to begin in October. 


4The 27 sleepers will be 10 cabin-6 double bedroom cars. Of the 29 sleepers, 15 will be of the 
4 compartment-4 bedroom-2 drawing room type, 13 of the 10 roomette-3 bedroom-2 compartment type 
and 1 of the 4 drawing room-1 bedroom-observation type. 


6 The chair cars will have aluminum structures with steel underframes. 
Delivery is schedued for the last half of 1949. 


constructed of stainless steel. 
6 Estimated cost $1,275,000. 
Notes: 


The sleeping cars will be 


The Chicago & North Western will purchase 39 Diesel-electric locomotive units of various types and 


2,350 freight cars as part of its $123,500,000 maintenance and improvement program durin 
$2,810,000 of this amount is for improvements to existing moling stock and $32,840,000 for 
equipment now on order or authorized to be placed on order. 

Şase are 18 switching, 15 1,500-hp. freight and six 2,000-hp. passenger. The road will also rebuild 


purc. 


1948. 
new 


The Diesel-electric units authorized for 


500 steel hopper cars at its Winona (Minn.) shops, at a cost of $1,660,000. Among other items included 


in the 1948 budget are the construction of a Diesel locomotive service and repair shop at Proviso, 


1l., 


at a cost of $642,000; and the completion of its $1,860,000 modern Diesel locomotive service and repair 


shop at Chicago. 
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The fatalities occurred in the last car of 
the passenger train. This car is described 
in the I.C.C. report as being of “light- 
weight high-tensile steel” construction, 
while the other cars of the train are de- 
scribed as of “conventional all-steel” 
construction. 

The force of the impact broke the 
brake-pipe at the front end of the first 
car of First 9 and caused separation be- 
tween the third and fourth cars, between 
the fifth and sixth cars, and between the 
eleventh and twelfth cars. The first two 
separations were caused by broken cou- 
plers. The lightweight car on the rear 
was the only one equipped with tightlock 
couplers; and the separation between it 
and the eleventh car occurred when the 
rear truck of the latter was torn loose. 
This eleventh car, remaining coupled to 
the tenth car, stopped upright on the 
road bed. The right side of the rear ves- 
tibule was damaged. 

“The twelfth (lightweight) car,” as 
the report put it. “was telescoped at the 
front end a distance of about 12.5 ft. by 
the eleventh car and at the rear end a 
distance of 53 ft. 3 in. by the engine of 
Second 9. The engine of Second 9 
sheared the rear end of the twelfth car 
from the underframe, sides and roof, and 
pushed it forward through the car, and 
tore out partitions and fixtures. The 
center sills were broken off at the rear- 
end bolster and were badly broken and 
twisted throughout practically their en- 
tire length. All cross members were torn 
loose from the side sills and pushed ahead 
of the engine.” The engine and tender of 
Second 9 were derailed. When they 
stopped on the roadbed the boiler “was 
covered by the roof and the sides of the 
rear car of First 9.” 

The pilot of Second 9’s locomotive was 
broken off and pushed backward from 
its normal position about 1.5 ft.; and the 
air-compressor-frame castings and the 
smokebox were bent. This train’s first 
six cars and the front truck of the sev- 
enth car were also derailed, separations 
occurring at each end of the second to 
fifth cars, inclusive. The second car was 
“demolished.” The third and fourth cars, 
with wooden superstructures, were de- 
scribed as having been “badly damaged.” 


Purpy Company.—John P. Purdy has 
been elected president of the Purdy Com- 
pany at Chicago, succeeding S. E. Purdy, 
who has become chairman of the board 
of directors. John I. Duffy has been 
elected executive vice-president and sec- 
retary. 


+ 


GREENVILLE STEEL CAR COMPANY.— 
A. J. Rose has been appointed vice-presi- 
dent in charge of sales of the Greenville 
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This was also true of the first, fifth. 
and sixth cars. 

The report devoted considerable space 
to its discussion of First 9’s rear car 
where the fatalities occurred. The car 
was identified as Pullman “Golden 
Cloud.” one of a lot of 119 sleeping cars 
of “lightweight, low-alloy, high-tensile 
steel construction” built during 1941- 
1942. It was 84 ft. 9 in. long between 
the pulling faces of the couplers, con- 
tained 4 bedrooms, 6 roomettes, and 6 
standard sections, and was equipped with 
a vestibule at one end only. [ts light 
weight was 139,000 1b. At the time of 
the accident, the non-vestibule end was 
at the rear of the train. 

“It is apparent,” the report said later 
on, “that. when the collision occurred, 
the deflecting-type pilot of the engine of 
Second 9, because of its rounded contour 
and retracted coupler with coverplate, 
forced the rear coupler of First 9 to the 
left and the buffer plate to the right. 
This action split the draft sills and broke 
the entire draft and buffer assembly 
free from the rear body bolster. The 
front end of the engine sheared away all 
partitions, the rear body bolster, and 
cross framing, and pushed this debris 
ahead. The center sills buckled badly. 
The draft and buffer assembly on the 
front end apparently was forced down- 
ward under the rear coupler and draft 
assembly of the eleventh car. Damage to 
the eleventh car was comparatively light. 
Most of it resulted after the rear truck 
was torn loose, and the car dropped to 
the track after the rear two cars separat- 
ed just prior to stopping.” 

The report then suggested that the 
damage to the rear car directed attention 
“to the capacity of lightweight cars to 
withstand heavy buffing stresses.” It 
proceeded to set out A.A.R. specifica- 
tions for cars used in trains of more than 
600,000 Ib. light weight. And it noted 
that these specifications had been met on 
test by one of the cars of the lot of 119 
from which “Golden Cloud” had come. 
The car which was tested “withstood a 
squeeze-test load of 800,000 Ib. without 
permanent deformation and with only 
14 in. deflection at the center,” the report 
said. Tt added that “apparently, the con- 


Supply Trade Notes 


Steel Car Company, at Greenville, Pa., 
to succeed K. C. Gardner, who has re- 
tired, but who will continue to serve in 
a consulting capacity. 


+ 
ARO EQUIPMENT CORPORATION.—The 
following changes and additions have 
been made in the field sales personnel 
of the Air Tool division of the Aro 
Equipment Corporation, Bryan, Ohio: 
J. IWW. Littleton, division manager at Cin- 


struction of the ‘Golden Cloud’ met the 
specifications of the A.A.R.” 


Alco Sponsors Railway 
Shop Battalion 


Tue War Department has activated 
the 762nd Transportation Railway Shop 
Battalion (Diesel) sponsored by the 
American Locomotive Company. Maj. 
Wilbur C. Rice, maintenance and me- 
chanical equipment supervisor at the 
Alco plant in Schenectady, N.Y., has 
been appointed commanding officer. Ma- 
jor Rice served with the Air Corps 
in the last war. 

Transportation workers in railroads 


Maj. W. C. Rice 


and industries in the Schenectady arca. 
other than Alco, will be recruited for 
this battalion which will have a total 
of 27 officers and 282 enlisted men. 
Training will be for wartime servicing 
of railroad transport, including Diesel 
and steam locomotives and all] rolling 
stock. Instruction meetings are planned 
once a month and no military drill or 
summer field training are scheduled. 

The 762nd shop battalion, carries the 
same designation as the battalion that 
won distinction in World War II for its 
handling of the tremendous transporta- 
tion difficulties of supply in Iran. 


cinnati, Ohio, has been appointed man- 
ager of the Detroit, Mich., territory. 
L. O. Barrett of the Cleveland office. 
succeeds Mr. Little at Cincinnati. C. 
Hoffman of Indianapolis, Ind., has be- 
come a special factory sales representa- 
tive. E. A. Granzow has been appointed 
assistant to E. J. Somerville, division 
manager at Chicago. E. T. Fairchild has 
been appointed assistant to G. M. Gille 
in the St. Louis, Mo., territory. B. 
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WHEELS MADE IN 1947: 


405,824 


ND EVERY CHILLED CAR WHEEL 


MADE TO RIGID STANDARDS OF 


QUALITY 
—_'* 


Last year was another big one! During 1947 wheel shipments 
from U. S. and Canadian shops, including railroad shops which 
manufactured their own wheels, totaled 2,405,824. 


; AMCCW members, in spite of their impressively large 
quantity output, made quality their most important consideration. 
As the Tough Guy points out, “Quality is the thing to remember 
about chilled car wheels.” 

While the Association’s technically-trained metallurgical per- 
sonnel is working steadily to advance the standards of chilled car 
wheel manufacture, its staff of resident inspectors, general inspec- 
tors and supervisors sees to it that existing high standards are 
maintained. 


445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ilt 
American Car & Foundry Co. é Canadian Car & Foundry Co. e Griffin Wheel Co. 
Marshall Car Whee! & Foundry Co. * Maryland Cor Wheel Co. + New York Car Wheel Co. 
Pullmon-Stondard Car Mfg. Co. * Southern Wheel (American Brake Shoe Co.) 
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Investigate This Speedy, Economical 
Utility Cleaner for Small Parts 


Every railroad shop has plenty of small parts to be cleaned. Often they are poorly cleaned 
by hand at excessive costs, because no provision is made to handle them automatically. 
The Magnus Aja-Dip Jr. Cleaning Machine is exceptionally well adapted to small parts 


Magnus 755 Cuts 
Diesel Cleaning Costs 


. because it is a special type of cleaner 
designed to remove carbonized oil deposits. 
It works faster than any other carbon re- 
mover available, and because of its unusual 
ability to soften and remove carbon, virtu- 
ally eliminates hand cleaning operations. 

Magnus 755 can be used cold, as well as 
hot, and will do an excellent job in a still 
tank where cleaning speed is not essential. 
For the fastest and most satisfactory results, 
it should be used in a Magnus Aja-Dip 
Machine—Jr. or Sr. type. Magnus 755 has 
been approved for cleaning blocks and 
diesel parts by the largest producer of 
diesel equipment. 


NEW CLEANING IDEAS 
For Further Details Write Magnus 


Bull Rings Are No Longer Tough Assign- 
ments for Cleaning even when they're 
heavily carbonized. Magnus 755 is a natural 
for fast, thorough cleaning. No. 205 


Give your Mechanics a Break in the 
Washrooms Baha ding safe, speedy, 
soothing ree nd Cleaner in the con- 
venient Magnus dispensers. You'll have less 
lost time due to infections and dermatoses, 
too! No. 206 


For Your Steam Guns and Vapor Cleaners 
—Use a LIQUID Cleaning Compound. 
Magnus 92K (for light duty) and 94K (for 
heavy duty) are non-clogging, non-fuming 
and odorless. They dissolve instantly without 
pre-mixing. No. 207 


Clean Your Air Filters the Easy, Thorough 
Magnusol Way. Just soak them ina mix- 
ture of one part Magnusol and 8 parts 
safety solvent or kerosene—then flush clean 
with water No 208 


CLEANERS o 
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EQUIPMENT « 


cleaning in the railroad shop. It uses the 
same mechanical system of moving the work 
up and down in the cleaning solution that 
is utilized in the large sized Aja-Dip ma- 
chines. It can be used with Magnusol for 
the removal of oils, chips, greasy and oily 
dirt; with Magnus 755 for decarbonizing 


diesel and other engine parts; with Magnus | 


Heavy Duty Alkaline Cleaners for cleahing 
very dirty units and parts. Made in units of 
30 and 75 lbs. load capacities. 

Write for descriptive bulletin #201-AJ. 


And For the Big Parts 
. .. Aja-Dip Sr.! 


The vigorous, positive type of agitation 
provided by the Aja-Dip principle of moving 
the work up and down in the cleaning solu- 
tion is at its most effective level in the 
Aja-Dip Sr. types of these Magnus Cleaning 
Machines. In railroad work, on carbonized 
diesel engine parts, the Magnus Aja-Dip Sr. 
Machines have cut cleaning time by 90% 
(using Magnus 755 as the cleaning solution) 
while eliminating hand work of any kind. 
Similar economies in time and labor are 
obtained when heavy duty alkaline cleaners 
are used for cleaning very greasy, dirty 
engine parts. 

There is a size of Magnus Aja-Dip Sr. 
Cleaning Machine to handle any load you 
may have, from 100 to 2,200 Ibs. 

Magnus Chemical Co., 77 South Ave., 
Garwood, N. J. In Canada — Magnus 
Chemicals, Ltd., 4040 Rue Masson, Mon- 
treal 36, Que. Service representatives in 
principal cities. 


METHODS 


Broekhuizen has been appointed repre- 
sentative in the Atlanta, Ga., territory, 
under J. McEwen Cherry, territory man- 
ager. H. J. Connell has been appointed 
assistant to A. B. Schuhl, manager of the 
New York office, and W. Y. Smith has 
been appointed to the Boston, Mass., 
office as assistant to T. F. O'Malley, 
manager in New England. 


+ 


BUCKEYE STEEL CASTINGS COMPA NY.— 
George T. Johnson, Jr., has been ap- 
pointed sales representative in the 
southeastern district for the Buckeye 
Steel Castings Company, with head- 
quarters at Columbus, Ohio; Eugene B. 
Schrock, sales representative in the 
western district, with headquarters at 
Chicago, and Albert T. Johnson, sales 
representative in the eastern district, 
with headquarters at New York. 


+ 


Texas Company.—J. M. P. McCraven 
has been appointed manager of the rail- 
way traffic and sales department of the 
Texas Company, with headquarters at 
New York, succeeding J. L. Lavellee, 
deceased. Mr. McCraven became asso- 
ciated with the Texas Company at 
Houston, Tex., in 1916 and has served, 
successively, as chief accountant, assist- 
ant district manager, district manager, 
and assistant manager at Chicago. 


+ 


BRIDGEPORT SAFETY EMERY WHEEL 
Company.—Henry F. Kalweit has been 
appointed president and a member of 
the board of directors of the Bridgeport 
Safety Emery Wheel Company, suc- 
ceeding John T. Kilbride, resigned. 
William G. Schultz has been appointed 
vice-president in charge of sales and 
the machinery division, and Frank B. 


| Laurich, vice-president in charge of the 


wheel division. 
+ 


Lincotn ELECTRIC COMPANY.—H. E. 
Cable, formerly general manager of 
Aluminate Chemicals Ltd., Toronto, 
Ont., has been appointed district man- 
ager of the Pittsburgh, Pa., office of the 
Lincoln Electric Company, to succeed 


-J. S. Roscoe, who has been transferred 


to the Chicago office as district manager. 


+ 


AMERICAN CAR & Founpry Co.—The 
Berwick plant of the American Car & 
Foundry Co. has been awarded the com- 
pany’s Safety Trophy for 1947. With 
an average of 3,546 employees through- 
out the year, the accident rate at Ber- 
wick for 1947 was only 9.67 accidents 
per million man-hours worked. 


+ 


FAFNIR BEARING COMPANY.—Maurice 
Stanley, president of the Fafnir Bearing 
Company for the last 21 years, has been 
elected chairman of the board. Stanley 
M. Cooper, formerly executive vice- 


president, succeeds Mr. Stanley as 
president. 

+ 
FRANKLIN RarLway SuppLY Cov- 


PANY.—Overfire air jets with mufflers, 
developed by Bituminous Coal Research, 
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it’s as simple as this: 


MORE .in FEWER 


Last year, while some 2000 steam locomotives were 
being retired, the revenue ton-miles moved by steam 
reached 570 billion. 

Here are two apparently opposing facts: The num- 
ber of steam locomotives on Class I railroads hit a 
30-year low. The number of ton-miles moved by these 
locomotives, on these roads, hit a peace-time high. 
Obviously the remaining locomotives averaged more 
time on the road. And, also obviously, the modern 
portion of that power—both new and rebuilt—raised 
that average. 


It’s as simple as that. 


We built a substantial number of the modern loco- 
motives that helped set that record. They have proved 
their ability, with planned scheduling, to stay on the 
toad for 16 and 18 hours at a stretch—and to be ready 
for reassignment, with planned servicing facilities, 
in an hour or two. We are continuing to build such 
locomotives—progressivel y better, more reliable, and 
with even greater capacity for work. 


LIMA 
HAMILTON 


CORPORATION 


DIVISIONS: Lima, Ohio — Lima Locomotive Works 
Division; Lima Shovel and Crane Division. Hamilton, 
Ohio — Hooven, Owens, Rentschler Co.; Niles Tool 
Works Co. 


PRINCIPAL PRODUCTS: Locomotives; Cranes aud 
shovels; Niles heavy machine tools; Hamilton diesel 
ond steam engines; Hamilton heavy metal stamping 
presses; Hamilton-Kruse automatic can-making ma- 
chinery; Special heavy machinery; Heavy iron cast- 
ings; Weldments, 
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Better. Built AIR BRAKE 
| PARTS 


BE&S standard air brake repair parts are more than mere 
duplicates of the original parts. They are improved dupli- 
cates. Although accurately gauged to size, BE&S parts are 
improved in quality of material and workmanship, and, in 
many cases, of improved design. Constantly on the alert for 
better ways of making air brake parts, BE&S engineering and 
research has originated improvements that are now standard 
on many roads. Keep in touch with us—we can help you 
effect important economies in your air brake department. 


Brake Equipment & Supply Division 
21t H. K. PORTER COMPANY, Inc. 


LL Chicago 38, III. Pittsburgh 22, Pa. 


Eeistijsàsd jeee 


District Offices in Principal Cities 
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Inc., as a result of several years’ re- 
search, are now being manufactured 
and sold by the Franklin Railway Sup- 
ply Company. B. C. R. is continuing its 
research in smoke abatement methods 
and as refinements in the jets and their 
controls are made they will be incor- 
porated in the Franklin product. 


+ 


PHILADELPHIA STEEL & WIRE CoRP.— 
Frank J. Meyer, chief engineer of the 
railway products division of the Phila- 
delphia Steel & Wire Corp., has added 
to his present duties those of agent for 
all sales activities in the Chicago and 
Twin Cities area, with headquarters in 
Chicago. 


+ 


ANSUL CHEMICAL COMPANY.—Ken- 
neth B. Covert has been appointed sales 
manager of the fire extinguisher division 
of the Ansul Chemical Company, Mari- 
nette, Wis. Mr. Covert was previously 


K. B. Covert 


in charge of refrigerant sales at the com- 
pany’s office in Philadelphia, Pa. Before 
joining Ansul in 1945 he had been em- 
ployed by the Revere Brass & Copper 
Co., Chicago, and the Macklanburg 
Supply Company, Oklahoma City, Okla. 


+ 


PRESSED STEEL CAR COMPANY.—John 


|I. Snyder, Jr., chairman of the board of 


the Pressed Steel Car Company, has been 
elected president, to succeed Ernest 
Murphy, who has retired. Mr. Snyder, a 
sketch of whose career appeared in the 
January issue, will continue as chairman 
of the board of directors. William T. 
Kilborn, president of the Flannery Bolt 
Company, has been elected a director and 
chairman of the executive committee of 
Pressed Steel. 

Ernest Murphy was born in Padiham, 
England. He came to the United States 
in 1909 and became division engineer in 
charge of construction of the Butler. 
Pittsburgh, Harmony & New Castle In- 
terurban Traction Company. In 1911 he 
became associated with the Interborough 
Rapid Transit Company and in 1917 
with the United .Traction Company at 
Albany, N.Y. From 1917 until 1940 he 
was also president of the Capital Dis- 
trict Transportation Company in Al- 
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The installation of Security Circulators in a 
locomotive boiler provides additional heating 
area in the path of the hot gases. This enables 


In modernizing a group of 2-8-2 oil-burning the locomotive to get up steam more quickly, 
steam locomotives, each is being equipped increases the water circulation from the side 
with five Security Circulators, according to the water-legs over the crown sheet, and aids in 
arrangement shown in the sketch. maintaining maximum boiler output. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK « CHICAGO 
SE CURTE CIRCULATOR DIVISION 
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BEATTY No. 14 Toggle 
Punch for structural steel 
fabrication, 


BEATTY No. 11-B Heavy 


Duty Punch extensively 
used in railroad industry. 


BEATTY Horizontal Hy- 
draulic Bulldozer for 
heavy forming, flanging, 
bending. 


BEATTY 250-ton Gap 
Type Press for forming, 
bending, flanging, press- 


ou cant teach 
an OLD dog 


NEW tricks ! 


Any basic improvement in your 
production technique will usual- 
ly call for custom-built equip- 
ment — designed to do a spe- 
cific job in a better, faster, more 
economical way. Our experi- 
ence in many fields qualifies us 
both to help you work out that 
better production technique and 
to design and build heavy metal 
working equipment that will 
make those improved tech- 
niques practical. There is a 
better way to handle most pro- 
duction problems. Our specialty 
is to help you find that better 
way. 


ATTY teenie 
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bany. Mr. Murphy joined Pressed Steel 
in 1941 at the Hegewisch plant, Chicago, 
where he was in charge of the Armored 
Tank division. He later became vice- 
president in charge of operations and 
was elected president in 1945. 

| . 

| AMERICAN BRAKE SHOE COMPANY — 
Fred P. Biggs has been appointed first 
vice-president of the Brake Shoe and 


Castings division of the American 
Brake Shoe Company. Mr. Biggs will 
| continue also as vice-president in charge 
| of the Brake Shoe and Castings and 
| Southern Wheel divisions. Roger W. 


R. W. Batchelder 


Batchelder, formerly general purchasing 
agent, has been appointed assistant to 
the president of the National Bearing 
division, with headquarters in St. 
Louis, Mo. 


+ 


Tyson BEARING CORPORATION.— 
George C. McMullen has been appointed 
vice-president in charge of sales of the 
Tyson Bearjng Corporation, Massilon, 
Ohio. IV. H. Oexle, formerly southeast- 
ern district manager of the L. S. Star- 
rett Company, has been appointed gen- 
eral sales manager of Tyson. Herschel 
J. Deal has been appointed vice-president 
in charge of the midwest territory, with 
headquarters in Chicago. Ivan C. Mann, 


manager of replacement sales, is now as- 
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Keeping up a fast pace 


On the Cotton Belt Route five 
General Motors freight locomo- 
tives have averaged more than 
48,000 gross-ton miles per month 
since entering service—establish- 
ing a new tempo of dependable, 
revenue-producing, cost-cutting 
operation. : 


Three of these locomotives were 


GENERAL MOTORS 


See es A 
GENERAL \] 
LOCOLIEOTIVES 


à FAN 
Oe — i 


ELECTRO-MOTIVE DIVISION 


delivered in June and July 1944; 
the other two in June 1945. 
Through October of last year 
they had amassed a total of 
2,113,020 miles — an average per 
locomotive of 11,938 miles per 


month — with over-all availabil- 


ity against potential hours in the 
period of 83.0%. An excellent 
performance when you consider 


AN AT 87 


[oTORS 


the freight volume handled. 


In Diesels as in other things, 
proved performance counts. Here 
it also signifies the quality and 
durability built with General 
Motors Diesels — the one and 
only product built by Electro- 
Motive in the largest and most 
modern plant of its kina, 


LA GRANGE, ILf. 


SAFE 
FLOORS? 


This man’s right, Mr. Management. 
Workers appreciate the extra safety they 
get when you install Inland’s modern, 
skid-resistant flooring in your plant. Its 
4-way safety lug pattern provides built- 
in protection and economy wherever feet 
or equipment must go.. . floors, walk- 
ways, ramps, platforms, steps. 


What’s more, Inland 4-Way Floor 
Plate reduces maintenance problems. It 
won’t burn, warp, crack, splinter, or 
absorb liquids, and it’s easily installed. 
Stocked by leading warehouses. 


INLAND 4-WAY FLOOR PLATE 


118 (178) 


INLAND STEEL 
COMPANY 


38 S. Dearborn St., 
Chicago. Sales Offices: 
Chicago, Davenport, 
Detroit, Indianapolis, 
Kansas City, Milwaukee, 
New York, St. Louis, 
St. Paul. 


sistant sales manager. R. R. Flatsig, 
field service representative, has been 
appointed representative in the southern 
Ohio territory. E. M. Smith, chief in- 
spector at the Massilon plant, is now in 
charge of the northeastern territory, 
with headquarters in Philadelphia, Pa. 
Carl M. Behm, formerly sales represen- 
tative for Bearing Distributors, Inc., has 
been appointed a representative for 
Tyson in Northern Ohio. 


+ 

BAKER - RAULANG Company. — The 
Hooper-Green Company, 1039 Pennsyl- 
vania street, Indianapolis, Ind., has been 
appointed district sales representative in 
the Indiana territory for the Baker- 
Industrial Truck division of the Baker- 
Raulang Company. 

.? 

AMERICAN WIRE & STEEL Co.—H. H. 
Bullen, sales representative of the Amer- 
ican Steel & Wire Co., has been ap- 
pointed manager of western district 
electrical products sales, covering 14 
states, with headquarters as before at 
Chicago. 

+ 

NATIONAL MALLEABLE & STEEL Cast- 
1ncs Co.—Kenneth L. Selby, formerly 
engineering assistant of the National 
Malleable & Steel Castings Co., has been 
appointed chief engineer of the railway 


Kenneth L. Selby 


division to succeed the late Howard W. 
Gilbert. 

Before joining National in 1945, Mr. 
Selby worked for the Pullman Company, 
the Illinois Central and the Alton. He 
is a member of the American Society 
of Mechanical Engineers and the Cleve- 
land Engineering Society. 


+ 


Lanois Toot Company.—B. L. Sylar 
& Son, 105 Belvoir avenue, Chattanooga, 
Tenn., has been appointed sales distrib- 
utor in Tennessee for the Landis Tool 
Company’s line of precision cylindrical 
grinding machines. 


+ 


LUKENS STEEL CoMpANy.—The Lu- 
kens Steel Company and Divisions (By- 
Products Steel Company and Luken- 
weld), Coatesville, Pa., have announced 
the appointment of Andrew J. Lacock as 
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Bloom Croppings—Magnet Loaded—This kind of freight 
dishes conventional steel-plate floors out of shape, and 
shouldn’t be loaded at all in wood floor cars. NAILABLE 


STEEL FLOORING stays generally flat and nailable under 
impact loading. 


Fork Trucks—Efficient loading demands them, but they're 


tough on wood floors. NAILABLE STEEL FLOORING safely 
takes the heaviest boxcar loading equipment. 


_ *PATENTS PENDING 


GREAT LAKES STEEL 
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CORPORATION 


For additional information, use postcard, pages 39-40 


You will find it worth your while to break 
down car maintenance costs and deter- 
mine how much you spend for floor repairs 
and replacement. It will probably run to 
a big figure. Damage to conventional floors 
from rough freight, nailing, decay, and 
materials-handling equipment is taking 
place every day, on every road. 


somiThing (An 
done BOR 


The answers 


y NAILABLE STEEL FLOORING 


You can now take a big cut out of floor repairs—and 
virtually eliminate floor replacements—by standardizing 
on NAILABLE STEEL FLOORING in box cars, flats and 
gondolas. This tougher, all-purpose flooring is built to 
last as long as the car, and here’s why: 


High Structural Strength—NAILABLE STEEL FLOORING in 
boxcars will not fail under fork trucks; in gondolas, 
there are no break-throughs from impact loading. 


No-_ Damage From Nailing—Nails really hold in NAILABLE 
STEEL FLOORING (tighter than in wood) yet they don’t 
damage the floor in any way. 


High Wear-Resistance —Abrasive wear from rough 
freight and loading equipment that destroys wood floors 
is negligible in NAILABLE STEEL FLOORING. 


No Torn Up Plates—With no rivet heads or plate edges, 
NAILABLE STEEL FLOORING can’t be ripped up during 
clamshell unloading of bulk freight. 


Break down your car maintenance costs—and find out 
how much NAILABLE STEEL 
FLOORING can save in floor re- 
pair and replacement costs. 


A 
GREAT LAKES STEEL 
PRODUCT 
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Stop 


A {Siig 
Rust ` 


AND CUT / 
MAINTENANCE / 
costs! 


‘ 


RUST-OLEUM gives lasting protection 


Offset rising labor costs. Trim shop maintenance expense 
by protecting all rustable metal with Rust-Oleum. Rail- 
roads find it invaluable for prolonging the life of rolling 
stock, buildings, bridges, signal equipment and other 
properties. RUST-OLEUM is the most effective way to 
check and prevent rust. 


Rust-Oleum outlasts ordinary protective materials two 
to ten times — depending upon conditions under which it - 
is used. It defies rain, snow, dampness, acids, brine, gases 
and other corrosive elements. Rust-Oleum can be applied 
directly to any rusted surface —after quick wirebrushing 
... It merges the remaining rust into its tough, durable, 
protective coating. 

Specify Rust-Oleum on new cars, locomotives and 
rebuilding programs — also for right-of-way equipment. 
Write today for catalog of recommended uses. 


Mm THIS Zree BOOKLET TELLS HOW 


SAVES 3 WAYS... 


y% IT CUTS PREPARATION TIME! No sand-blasting, flame clean- 
ing or chemical “dissolvers” are necessary. Quick wirebrush- 
ing removes paint and rust scale, blisters, dirt, etc. 

% IT GOES ON FASTER! Rust-Oleum saves 25% of the time 
usually required for application and covers 30% more area 
than ordinary materials. Brush, dip or spray. 

% IT LASTS LONGER! Rust-Oleum outlasts ordinary materials 
two to ten times. This means maximum protection on every 
application — at a proportionate saving in labor and materials. 


RAILROAD APPLICATIONS 
§ 
Geth Paeet 


rn en nnn nn ae a nnn | e e e +. 


RUST-OLEUM CORPORATION, 2419 Oakton St., Evanston, Ill. 


Gentlemen: Please send a free copy of your Rust-Oleum catalog of rail- 
road applications and recommended uses. 


KNOW 
THE FACTS 


MAIL THIS awe 
COUPON Address = 
TODAY! City State 


eww www www —- ww! 


O Also send information on R-9 


ene saree 
Ev 


2419 Oakton Street 


AED 
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district manager of sales, New York dis- 
trict sales office, 50 Church street, New 
York 7. J. J. Reynolds, who has been 
district manager of sales in New York, 
will continue to serve as a member of the 
staff in the New York district sales office. 


+ 


HENNEssy Lusricator Co.—The of- 
fice of the Hennessey Lubricator Com- 
pany has been removed from 75 West 
street, New York, to Chambersburg, Pa. 


+ 


SYMINGTON - GOULD CORPORATION.— 
Arthur E. Heffelfinger, sales engineer 
of the Symington-Gould Corporation 
since 1924, retired on January 1. . 

Mr. Heffelfinger was born in Reading, 
Pa., on April 10, 1881, and began his 
business career in 1900 as a special ap- 
prentice in the car department of the 
Philadelphia & Reading (now the Read- 
ing). From 1903 to 1905 he was a car 
draftsman for, successively, the former 
Harlan & Hollingsworth Corp. and the 
Pressed Steel Car Company. During 
the next eight years he was associated 
with the American Car & Foundry Co. 
in various capacities, finally as a sales 
engineer in Cuba. He became sales engi- 


A. E. Heffelfinger 


neer of the Richardson Scale Company 
in 1913 and in 1914 joined the Universal 
Car & Manufacturing Co. as a mechan- 
ical engineer. One year later he went to 
Hamilton, Ont., as chief engineer for the 
National Steel Car Company. He joined 
the T. H. Symington Company, a pre- 
decessor of the Symington-Gould Cor- 
poration, in 1919 as a mechanical engi- 
neer. 


+ 


AMERICAN STEEL FOUNDRIES.—Carl 
E. Tack has been appointed assistant 
chief mechanical engineer of the Product 
Engineering department of the American . 
Steel Foundries at Chicago. Mr. Tack 
has been associated with the company 
since 1937, principally as mechanical 
engineer in charge of product develop- 
ment. 


+ 


ALLIS - CHALMERS MANUFACTURING 
Company.—E. H. Horstman, formerly 
assistant chief engineer of the steam- 
turbine department of the Allis-Chalmers 
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Detailed view of the special rubber mountings on each 
end of the quill, in the Spicer Positive Generator Drive. 


Models 6 and 6-1 POSITIVE GENERATOR DRIVE 


@ Quietness and long life are two operating 
advantages which are assured when you adapt the 
Spicer Positive Generator Drive to your needs. 


Highly important in achieving these features is the 
fact that the gear unit is attached to the axle by the 
special rubber mountings on each end of the quill. 


These mountings are made of live, resilient rubber, 
especially cured to retain its life and strength over 
years of service. The mountings are tapered and 
split to provide a convenient means of assembling, 


44 YEARS OF 


Spicer 


SERVICE 


disassembling and alignment. This rubber not only 
acts as a mounting but also transmits the torque 
from the axle to the gear unit. It absorbs shocks and 
vibrations, due to both torque and weight loads, 
and acts as an insulator for noise. No metal comes 
in contact with the axle. 


There are more than 5,000 Spicer Positive Gener- 
ator Drives in operation an 50 different railroads. 
Write for full information giving all the advan- 
tages available to your railroad with the Spicer 
Positive Generator Drive. 


ositive Generator Drive 


Manufactured, Sold and Serviced by SPICER MANUFACTURING Division of Dana Corporation * TOLEDO 1, OHIO 
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CHARLESTON,S.C. 


Construction and Maintenance Savings... 


You get something more than rock-bottom first cost and rock- 
bottom maintenartce when you use KOPPERS Pressure-treated 
wood; you’resureofa convenient, accessible source ofsupply. 
The twenty-one treating plants are spotted at strategic 
points throughout the area east of the Rockies. And here are 
the ways that the typical plant is geared to serve you... 
EXTENSIVE STOCKING FACILITIES. Acres of area are pro- 
vided for the storage and seasoning of cross ties, piles, 


posts, timber, and lumber. Many items are available 
from stock for immediate treatment and delivery. 


MODERN FABRICATING EQUIPMENT. Wood working ma- 
chinery installed in many plazts fabricates structural parts 
to customers’ blue-print, eliminating any framing or cutting 
on the job. 


- 2 i 
> = 
oe 


HIGH TREATING CAPACITY. Koppers treating facilities 
include cylinders which will accommodate pieces up 
to 125-feet in length. Modern instruments assure the 
control necessary for top quality and uniformity. 


WANT MORE DETAILS? This book, “Economical and Perma- 
nent Construction with Pressure-Treated Wood” gives the 
whole story of the treatments available, and the applications 
where pressure-treated wood has proved its economy. / 
Ask for a copy. 


KOPPERS PRESSURE-TREATED WOOD 


WwW 


KOPPERS COMPANY, INC, 


PITTSBURGH 19, PENNSYLVANIA 
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Manufacturing Company, has been ap- 
pointed chief engineer. Hans P. Dahi- 
strand, formerly consulting engineer of 
that department has been appointed di- 
rector of engineering. 


+ 


Pipe & TusuLar Propucts, Inc.— 
T. H. Bateman, who was formerly asso- 
ciated with W. H. S. Bateman & Co. for 
over 15 years, has joined the sales de- 
partment of Pipe & Tubular Products, 
Inc., and will assume charge of railroad 
sales, in addition to being a special repre- 
sentative in the industrial field. 


+ 


Brack & DECKER MANUFACTURING 
Co.—The former sub-branch of the 
Black & Decker Manufacturing Co. at 
Charlotte, N.C., has been established as 
headquarters for a new territory com- 
prising the states of North Carolina and 
South Carolina. G. M. Buchanan, former 
branch manager at Baltimore, Md., has 
been placed in charge at Charlotte. J. P. 
Spain, former sales engineer at Chicago, 
has been appointed branch manager in 
charge of the Baltimore branch. Arthur 
S. Boehm, former sales engineer at Pitts- 
burgh, Pa., has been appointed branch 
manager in charge of the San Francisco, 
Calif., branch, succeeding 4. W. Hel- 
bush, resigned. The following have been 
appointed sales engineers: David Harri- 
son, Baltimore; Harold Bond, New 
York; A. S. Fehsenfeld, Chicago: 


| Coy Quesenberry, Baltimore; Kennet: 


Schmelig, St. Louis, Mo.; R. E. Stone, 
Los Angeles, Calif.; L. C. Kaefer, Pitts- 
burgh; Evan Davis, Pittsburgh; E. O. 
Gulley, Atlanta, Ga., and Nels Wester- 
berg, Chicago. Most of these sales engi- 
neers were previously in the company’s 
service organization. 


+ 


GENERAL MorTors CORPORATION.—R. 
C. Brinkman, a member of the direct 
factory sales department of the Frigid- 
aire division of the General Motors Cor- 
poration, has been appointed railroad 


R. C. Brinkman 


sales representative. Mr. Brinkman has 
been associated with Frigidaire for 19 
years. He was in the sales order and 
foreign departments before being trans- 
ferred to the direct factory sales depart- 
ment in 1945. 
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TO GET RELIABLE A-C POWER 


FLUORESCENT LIGHTING 


ER to Ee ba E 


G E 


3 WATER COOLER 


| 
‘AMPLIDYNE 


AXLE-DRIVEN GENERATOR BATTERIES BOOSTER INVERTER 


Valuable passenger space is saved by locating 
the amplidyne booster inverter under the car. 


.. AND HERE ARE THE REASONS WHY 
The G-E amplidyne booster inverter has proved its ability to 
power dependably and efficiently nearly all the electrical 
devices required to make passenger travel attractive. 


The voltage regulator is mounted in the car in- 
terior for accessibility and dirt-free operation. 


The G-E amplidyne booster inverter permits the operation of 
constant-speed induction motors on the same bus with 
fluorescent lights, annunciators, etc. 


| The G-E amplidyne booster inverter, because of its extremely 
rapid response, permits starting of 1-hp motors with no 
noticeable disturbance in fluorescent lighting intensity. 


| The G-E amplidyne booster inverter insures substantially 
constant voltage and frequency when operating at bat- 
tery voltages below specified limits for short periods of 
time under emergency conditions. 


| The G-E amplidyne booster inverter permits the usual drives 
to be handled by a-c motors; thereby eliminating road 
failures which are caused by d-c brush and commutator 
defects. 


General Electric Company, Section B122-8 
Apparatus Dept., Schenectady 5, New York 


Please send me Bulletin GEA-4896 on the AMPLIDYNE 
BOOSTER INVERTER. 


| The G-E amplidyne booster inverter requires no additional 
adjustment following final adjustment at the factory 
prior to shipment. 


) The G-E amplidyne booster inverter is available in three sizes 
and ratings. For cars with smaller a-c loads, specify the 
1.2-kw simple inverter. 


Name nanana PhP Aaa 


Company 
AAAV GSS. A is R A 


) The G-E amplidyne booster inverter is only one of many G-E 
equipments built to help boost passenger revenues. Send BY EE A N E Donate ONE cna SEN AEA 
in the coupon for complete information today. 


put your confidence in 


TAN 


GENERAL ð ELECTRIC 


ri~ 
NATIONALLY KNOWN 
WIEDEKE-IDEAL MASTER 


Wiedeke IDEAL Master Tube Ex- 


panders are made in two styles 


i i H 54-S .. . for rolling 
. . for installation of tubes in tubes in the FIRE BOX 
LOCOMOTIVE and other FIRE END . . . has rolls 


1%” long. Expander 
will automatically draw 
tubes out against 
guard uniformly Ya” 
for beading. 


TUBE BOILERS. 


Write us for further data. 


54... . for rolling 
tubes in the SMOKE 
BOX END . . . has 


rolls 1%,” long . . 
for heavy sheets and 
where tubes project 
various distances be- 
yond sheet. 


There is a Wiedeke tube expander for every application 


IIET 


NAYTON 1, OHIO 


ROUSTABOUT 
CRANES 


@ Rugged, maneuverable, the answer to 
efficient yard organization — make those 
wide open spaces pay! Winter and 
summer, indoors but especially out, 
versatile Roustabouts make 2 
men a whole crew, keep 
things moving, avoid costly 
delays. Wheel or crawler 
type, hook or magnet 
loads to 71⁄2 tons, built 
for years of over- 
work. Make your 
yard contribute to 
profits, too... write 
for the money-sav- 
ing facts, today! 


HUGHES-KEENAN CORPORATION 


MANSFIELD, OHIO, U. S. A. 


kad Ha Seccialusla since 190 
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BaLtpwin Locomotive Works.— 
R. Nevin Watt, formerly general sales 
manager of the Baldwin Locomotive 
Works, has been elected assistant vice- 
president, domestic sales, and Raymond 
B. Crean, formerly assistant to the vice- 
president, operations, has been elected 
assistant vice-president, production. 
Roland C. Disney, formerly assistant 
general sales manager, has been ap- 
pointed manager of domestic sales. Rob- 
ert G. Tabors, formerly sales manager 
for the William H. Harman Corpora- 
tion, has been appointed sales manager 
of the hydraulic press and power tools 
section of the Eddystone, Pa., works. 
Eugene S. Wright, formerly sales man- 
ager of Diesel products at Eddystone, 
Pa., has been appointed district sales 
manager, at St. Louis, Mo. 

R. Nevin Watt joined the Standard 
Steel Works Company, now a division 


R. N. Watt 


of Baldwin, in 1913. He was appointed 
sales manager of Standard Steel in 1930 
and general sales manager of Baldwin 
in 1942. 

Raymond B. Crean was formerly 
comptroller and manager of the statis- 
tical department of the National Elec- 
trical Manufacturers Association. In 


R. B. Crean 


1943 he joined Baldwin as assistant to 
the comptroller and later was appointed 
assistant to the vice-president, opera- 
tions. 

Roland C. Disney worked in the engi- 
neering department of the Western Elec- 
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T-Z 
“CLCLINGTITE” 


Economical 
Keeps waste sponging much cleaner 
No waste 
4. Special material 
5. Light weight 
6. Unbreakable 
7. Flexible 
8. Stays in place 
9. MINIMUM LABOR 


10. Success-proved, after 3!/2 years’ actual road service tests 
II. Meets A. A. R. specifications 
12. Patented—No. 2,417,853 


THE PROBLEM: 


214 PLATES TO BE PUNCHED, 


each having 32 holes 13/16" dia., 4 holes 
1-1/16" dia. and 2 notched corners 2" square. 


If runs are short, spacing of 
holes irregular, sizes and 
shapes of holes varied . . . 
Then the Thomas Plate Du- 
plicator is the answer to 


your production problems. 


BULLETIN 312 


contains a complete descrip- 
tion of this indispensable 
machine. Write. 


LL 


PUNCHES - SHEARS > PRESSES MACHINE MANUFACTURING COMPANY 
BENDERS + SPACING TABLES 


TIME IS 
MONEY... 


BIG 


MONEY 
TODAY 


How long 
does it 
take you 
to cuta 
keyway 
like this? 


With This Minute 


Man Keyway 
Broach Kit you can 
cut any keyway by 
hand in one minute in 
Gears, Pulley Hubs, 
Couplings, Collars, 
Milling Cutters, etc. 


Pays For Itself In 
No Time. Cut a few 
keyways and this Set 
ond a handy doMont 
Arbor Press owes you 

nothing at all. 


Ask Your Mill 
Supply Distributor 
to show you the 
complete range of 
Minute Man Kits. 


wis i The du MONT CORPORATION, Greenfield, Mass. i 
wait t oÑ i Please send me Descriptive Folder and Price List Y ‘ 
Uu? «w | COMPANY ' 
Co oe gee |, ees : 
is anor SH, how {NAME & TITLE i 
o! 
pow aone | The du MONT CORPORATION i 
w i GREENFIELD, MASSACHUSETTS i 
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tric Company for eleven years until 
1941 when he entered the United States 
Army. After his release he joined Bald- 
win in February, 1946, as eastern district 


R. C. Disney 


sales manager and, in June, 1947, was 
appointed assistant general manager of 
sales. 

Robert G. Tabors was associated with 
Baldwin from 1937 until he entered the 
United States Army during the recent 
war. After the war he joined the Wil- 
liam H. Harman Corporation as sales 
manager. 


+ 


WATSON-STANDARD COMPANY.— John 
J. Hart, Jr., formerly assistant manager 
of the ‘Feller engineering division of the 
Lake Erie Engineering Corporation, has 
been appointed sales manager of a 
recently formed division of the Watson- 
Standard Company, Pittsburgh, Pa. 


+ 


EASTERN STAINLESS STEEL CORPORA- 
TION. — Robert F. Johnston, formerly 
sales service engineer for the Eastern 
Stainless Steel Corporation, Baltimore, 
Md., has been appointed assistant general 
sales manager. 


+ 
- Obituary 
Howarp W. GILBERT, engineering 


assistant to the president of the National 
Malleable & Steel Castings Co., at 
Cleveland, Ohio, died recently. 


+ 


Louts G. Vock, district sales manager 
of the Metal & Thermit Corporation’s 
welding division, with headquarters at 
Chicago, died in the Wesley Memorial 
hospital in that city on January 26, after 
a prolonged illness. 


+ 


James L. LAvALLE, manager of the 
railway traffic and sales department of 
the Texas Company, New York, died 
on February 12. Mr. Lavalle was born 
in Boerne, Texas, in 1884. He began his 
railroad career as an apprentice machin- 
ist, and later worked as master mechanic 
on the National Railways of Mexico. He 
subsequently joined the Gulf Coast Lines 
and became successively master me- 
chanic, assistant superintendent, and 
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Ever look at a train through a Microscope? 


A mile-long freight won’t fit under a microscope... but 
how well it runs depends a lot on the constant checking 
that every Esso Railroad Product gets. 

Esso Fuels and Lubricants are first exactingly test- 
ed and proved in America’s largest petroleum labora- 
tory...and then followed up with carefully kept rec- 
ords of their on-the-job performance over millions of 
railroad miles. 

That’s why every train that runs on Esso Fuels 
and Lubricants is a “lab on wheels”... and that’s why 
Esso Railroad Products so fully meet today’s railroad- 
ing petroleum needs! 
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Railroad Lubricants and Fuels 
ee Sep 


SOLD IN THE 18 STATES INDICATED 


Boston, Mass.—New York, N. Y.—Elizabeth, N. J.—Baltimore, Md. 
Richmond, Va.—Charleston, W. Va.—Charlotte, N. C. 
Columbia, S. C.—Memphis, Tenn.—Little Rock, Ark.—New Orleans, La. 


Philadelphia, Pa. 


For additional information, use postcard, pages 39-40 (27 


BAKING TIME 40% 
WARM-UP TIME 57% 


for DIESEL - ELECTRIC 
MAINTENANCE 


Baking time for large diesel generators 
and diesel-electric motors was reduced 
40 to 50% at Great Northern shops, 
St. Paul, when this modern DESPATCH 
gas fired, convection heat oven was 
installed, Warm-up time was cut 57% 
over previous steam-heated oven. 

Two giant 3-ton 36°x38" armatures 
or motors bake thoroughly in 12 instead 
of 20 or more hours. Six smaller 1-ton 
18"x36" armatures bake in 8 hours 
instead of 16. These heavy components 
are dried after cleaning, or baked after 
vacuum impregnation, dipping or 
spraying with varnish. Loads are con- 
veniently handled with traveling crane 
and rail-mounted dolly. 


WRITE TODAY for information 


DESPATCH OVEN COMPANY 


Minneapolis Office: 619 S. E. 8th St. 
Chicago Office: 221 N. LaSalle St. 


Offices in All Principal Cities 


DESPATCH 
OVEN COMPANY / 


DESPATCH 
Coil & Armature 
RS OVEN 


Other Advantages 


@ Increases baking capacity. 

© Operates economically. 

© Requires less attention. 

© Saves time and manpower. 

© Rugged, safe and dependable. 

@ Bakes uniformly up to 500 F. 

@ Controls temperature automatically. 


IT STANDS UP UNDER TERRIFIC HEAT—WON’T FLAKE, 
BLISTER OR PEEL—IMPROVES APPEARANCE—PREVENTS RUST. 


Saves money for railroads three ways: 


(1) Eliminates constant re- 


painting—because it wears away by slow erosion—lasts for months; 


(2) Easy to repaint—no blisters to scrape—saves time; 
WRITE 


quickly, easily—brush or spray. 
ON YOUR EQUIPMENT. USED BY M 


Quality 
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(3) Goes on 
FOR SAMPLE. TEST IT 
ANY LEADING RAILROADS. 


McDOUGALL-BUTLER CO., Inc. 


Finishes Since 1887 


BUFFALO 5, NEW YORK 
Branches: Salem, Mass.; Auburn, Me.; Washington, D. C. 


superintendent of motive power. In 
November, 1922, he joined the Texas 
Company as a lubrication engineer. He 
was appointed assistant manager of rail- 


James L. Lavalle 


way sales at Chicago in July, 1928; sales 
manager at New York in October, 1937, 
and manager of railway traffic and sales 
department in July, 1939. 


+ 

WILLIAM Harty, executive vice-pres- 
ident of the Canadian Car & Foundry 
Co., died on February 12. Mr. Harty 
was born in Kingston, Ont., Canada, on 
September 18, 1878. He was educated 
at the Kingston Collegiate Institute and 
the Royal Military College in Kingston. 
After graduation from the latter in 
1900 he worked for two years in the 
shops of the Pittsburgh Locomotive 
Company. From 1902 until 1904 he did 
post-graduate work on locomotives at 
Purdue University. Mr. Harty joined . 
Canadian Locomotive in 1904, serving, 


William Harty 


successively, as shop worker, machine 
shop foreman, assistant to the superin- 
tendent and assistant to the vice-presi- 
dent and general manager. From 1914 
until 1919 he served with the Canadian 
Army. In 1919 he was appointed sales 
manager for Canadian Locomotive and 
in 1922 became vice-president and sec- 
retary. Mr. Harty was elected president 
of the firm in 1924 and chairman of the 
board in 1932. In the latter year he also 
became vice-president of Canadian Car 
& Foundry. 
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speed up your 


Maintenance Program 


C 
Welding 
Positioners 
AC Welders 
nn 
"i 
rena ri a, 
Control Systems 
Electric 
Hoists 
DC Welders 


eA... 


April, 1948 


...use efficient PeH electrodes for fast deposition, 
sound welds, and easy manipulation 


There’s a time-saving P&H electrode for every welding problem — 
Steel sheet, some bar stock and channels provide a quick, easy method 
of giving your old cars the “new look.” For work of this kind we recom- 
mend two electrodes — the Class E-6010 “AP” rud and the Class E-6012 
“PF” rod. These two electrodes can do 90% of all your welding: 


“AP” is one of the most versa- 
tile of all electrodes and is applica- 
ble to almost every railroad use. 
Designed for all-position work, it 
produces welds of X-ray quality, 
and is especially suitable for use 
on structural steel, where tied-up 
stresses are involved. 


“PF” solidifies rapidly and makes 
easy work of welding irregular and 
poor-fit-up joints. You find also 
that this electrode does extremely 
fine work on sheet metal, and 
should be used on mild steel when- 
ever you desire high tensile strength. 


For building up and hard surfac- 
ing worn parts, your best bet is one 
of the new P&H Hartop electrodes. 


Overhead Traveling Cranes 


For additional information, use postcard, pages 39-40 


Nicast, thanks to its proper co- 
efficient of expansion, is ideal for 
making machinable repair welds 
in cast iron, or for joining cast 
iron to steel. i 


It pays to use P&H electrodes. 
Investigate all their money-savin 


- advantages. Consult a P&H rail- 
road representative or write to us. 


RAILROAD SALES 
DIVISION 
4607 W. National Ave. 
Milwaukee 14, Wis. 


Truck Cranes 
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PRIORI OM ane 


hand-fitted 
handles 
made of 


—make all others 
out-of-date! 


Revolutionary shape 
of handle is better for 
hands, better for work. 


Amazing plastic mate- 
rial is excellent insul- 
ator, non-inflammable, 
non-explosive, tough. 


These quality features 
and many more wi 
make these new screw- 
driversyour first choice. 
You'll find them easy to 
use in your work be- 
cause this advanced de- 
sign was created from 
many suggestions made 
by tool users. They are 
available in a complete 
range of sizes, so Duy 
the ones you need from 
the Plomb Tool Co. 
dealer near you. 


PLUMB TYVVL CV. 
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Tracy V. BucKWALTER, who retired 
in 1945 as chief engineer and vice-presi- 
dent of the Timken Roller Bearing Com- 
pany, died at Fort Lauderdale, Fla., on 
March 15. Mr. Buckwalter was 67. He 
became associated with the Timken Com- 
pany in 1916 as chief engineer after 16 


T. V. Buckwalter 


dent of Timken in 1925. Under his di- | 


years in the Altoona, Pa., shops of the | 


Pennsylvania. He was elected vice-presi- | 


RAILROAD 


EQUIPMENT 
VuGrmteS -DINGES - mamurACTURERS 
ant COuIPMtmT FOR mitat sanag 


Built by specialists in railroad equipment for 33 
years, MAHR forges, torches, furnaces, burners, 
| blowers, valves and similar equipment are de- 
| pendable, safe, efficient and economical. 


MAHR NO. 19 VACUUM TYPE RIVET HEATER 


Portable, compressed air, oil-fired rivet forge. Heats 300 
to 400 %" x 3” rivets or 65 Ibs. of small parts per hour. 
Rugged and dependable. 

Completely safe. Vacuum type burners require no 
pressure on fuel tank or fuel line. If forge overturns, valve 
in tank filler cap closes . . . prevents oil from flowing out. 

When compressed air (80-100 Ibs.) is connected, oil 
is drawn from tank to burner, mixed with air, atomized 
and sprayed into combustion chamber. Lights easy... 
burns steady ... creates intense heat. 

Stationary unit (Model No. 17) also available. 


rection that company was responsible in 
large measure for the development and 
widespread installation of roller bearings | 
on locomotives, and passenger and 
freight cars. | 


Personal 
Mention 


General | 


J. E. CARTER has been appointed 
motive-power inspector of the Chesa- 
peake & Ohio at Clifton Forge, Va. 


H. H. Ursacu, mechanical assistant 
to the vice-president of the Burlington 
lines, with headquarters at Chicago, has 
been appointed general superintendent | 
of motive power and machinery, with 
headquarters at Chicago. 


FRANK J. JUMPER, whose retirement | 
as general mechanical engineer of the 
Union Pacific at Omaha, Neb., was re- 
ported in the February issue, was born at 
Terre Haute, Ind., on August 1, 1877. 
He received his bachelor of science 
degree in electrical engineering at Rose 
Polytechnic Institute at Terre Haute. In 
1905 he became assistant mechanical en- 
gineer of the Union Pacific, and in 1909 
mechanical engineer of the McKeen Mo- 
tor Car Company in Omaha. He re- 
turned to the Union Pacific in 1920 as 
general manager of the motor-car depart- | 
ment and during the subsequent years | 
was chief draftsman, special engineer of 
inspection, engineer of inspection, assist- 
ant general mechanical engineer, and 
acting general mechanical engineer. In 


December, 1937, he was appointed gen- 
eral mechanical engineer. 


MAHR LOCOMOTIVE FIRE LIGHTER 


Provides better fire bed foster, with far less trouble than 
old methods. Extra long nozzle supplies very hot, wet 
flame directed downward, spreading over wide area. Wet 
flame soaks cool with hot oil for quick, hot fire, with 
little or no smoke. 

Positively safe. No pressure on tank. Oil drawn from 
tank by vacuum created by compressed air. No danger 
of bursting oil hose or exploding tank. Uses keresene, 
distillate or low grade fuel oil. Steam coil provided through 
tank to pre-heat oil in cold weather. 


MAHR CAR BOTTOM ANNEALING FURNACES 


These versatile annealing furnaces are adaptable to many 
heat treating processes such as carburizing, drawing or 
tempering, hardening, normalizing, spheroidizing and 
stress relieving. Economical gas or oil burners give ac- 
curate, uniform temperatures. Heat over and under charge 
for faster heat penetration. Rugged construction ... de- 
pendable service ... low maintenance. Temperature range: 
up to 1800°F. Made in sizes to meet your requirements. 


WRITE for Bulletins on 
MAHR RIVET HEATERS « FORGES + TORCHES 
FURNACES ° BURNERS °- BLOWERS 
VALVES • TIRE HEATERS ¢ FIRE LIGHTERS 


MAIR MANUFACTURING CO. 
DIVISION OF DIAMOND IRON WORKS, INC 
1700 2nd St. N., MINNEAPOLIS, MINN. 
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Diesel 


T. V. Merne has been appointed Die- 
sel instructor of the New York Central, 
with headquarters at New York. 


H. C. Parce, assistant mechanical en- 
gincer of the New York, New Haven & 
Hartford at New Haven, Conn., has been 
appointed superintendent Diesel locomo- 
tive maintenance. 


W. H. Cuapiin has been appointed 
assistant general Diesel foreman of the 
Boston & Maine at Boston, Mass. 


G. P. SıLva has been appointed gen- 
eral Diesel foreman of the Boston & 
Maine at Boston, Mass. 


Master Mechanics and Road 
Foremen 


J. W. A. Goutet has been appointed 
road foreman of engines, Cochrane divi- 
sion, of the Canadian National, with 
headquarters at Parent, Que. 


R. J. Parsons has been appointed 
assistant master mechanic of the New 
York Central, with headquarters at Har- 
mon, N.Y. 


ARCHIE G. WALDRUPE has been ap- 
pointed master mechanic of the Southern 
with headquarters at Macon, Ga. Mr. 
Waldrupe was previously master me- 
chanic at Bristol, Va.-Tenn. 


C. E. A. Getty has been appointed 
road foreman of engines of the Canadian 
National, with jurisdiction over the Lau- 
rentian Division, and headquarters at 
Chauvigny, Que. 


W. D. SHULTs, general foreman, Peg- 
ram shop, of the Southern at Atlanta, 
Ga., has been appointed assistant master 
mechanic, with headquarters at Atlanta. 


FLoyp E. KIMBALL, assistant master 
mechanic of the Southern at Atlanta, 
Ga., has been appointed master mechanic, 
with headquarters at Bristol, Va.-Tenn. 


Electrical 


E. E. BALL, superintendent electric 
and Diesel locomotive maintenance of 
the New York, New Haven & Hartford 
at New Haven, Conn., has been appoint- 
ed superintendent electric locomotive 
maintenance. 


Car Department 


A. W. OLDFIELD, car foreman, Cen- 
tral Station, of the Canadian National at 
Montreal, Que., has retired. 


_ Ovett T. KEsLER has been appointed 
foreman car repairs of the Southern at 
Winston-Salem, N.C. 


WILLIAM E. Haynes has been ap- 
pointed foreman boiler shop of the 
Southern at Princeton, Ind. 


R. J. Payne, car foreman of the 
Canadian National at Longue Pointe, 


Rail 
APRIL? at Engineer 


. dian National 


Que., has been appointed car foreman, 
Central Station, Montreal, Que. 


B. GriFFIN has been appointed fore- 
man coach shop, Hayne car shop, of the 
Southern at Spartanburg, S.C. 


C. M. STEPHEN has been appointed 
car foreman, repair track, of the Cana- 
with headquarters at 
Longue Pointe, Que. 


Boiler Shop 


Frank WHITE, boilermaker foreman 
of the Norfolk & Western at Williamson, 
W. Va., has been transferred to the 
position of boilermaker foreman, Shaf- 
ters Crossing Shop, Roanoke, Va. 


M. R. Francis, assistant boilermaker 
foreman of the Norfolk & Western at 
Portsmouth, Ohio, has been promoted 
to the position of boilermaker foreman 
at Williamson, W. Va. 


J. L. TURNER, gang leader of the Nor- 
folk & Western at Portsmouth, Ohio, has 
been promoted to the position of assis- 
tant boilermaker foreman at Ports- 
mouth. 


G. J. Lucas, boilermaker foreman, 
Shaffers Crossing shop of the Norfolk 
& Western at Roanoke, Va., has been 
transferred to the boiler shop, Roanoke 
shops, as assistant foreman. 


Shop and Enginehouse 


VERNON R. Coward has been ap- 
pointed assistant foreman enginehouse 
(day) of the Southern at Monroe, Va. 


SAMUEL R. Bruce has been appointed 
general foreman enginehouse (night) 
of the Southern at Spencer, N.C. 


_ Joun M. Orıver has been appointed 
foreman erecting shop of the Southern 
at Birmingham, Ala. 


WitiiamM E. Mitts has been ap- 
pointed assistant foreman enginehouse 
(night) of the Southern at Monroe, Va. 


_ James R. Cress has been appointed 
foreman enginehouse (night) of the 
Southern at Monroe, Va. 


Marion W. GLENN, general foreman 
of the Southern at Anniston, Ala., has 
been transferred to the position of gen- 
eral foreman at Princeton, Ind. 


Hersert P. Newman has been ap- 
pointed foreman machine shop of the 
Southern at Spencer, N.C. 


ALBERT N. ODEN, erecting shop fore- 
man of the Southern at Birmingham, 
Ala., has been promoted to the position 
of general foreman at Anniston, Ala. 
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An EASIER WAY 


To Remove Packings 


se DURA HOOKS 


Rugged, flexible, hand-tools that “work around corners” 
for removing old packing from stuffing boxes. They 
SAVE TIME... put an end to fussing and cussing... 
improves your manpower efficiency. WRITE FOR DURA 
HOOK Bulletin DHRM covering SIZES and PRICES. 


* All Steel 
Flexible 
shaft 


Tempered 
tool steel 
corkscrew 


By the makers of Durametallic Locomotive Packings. bit 


DURAMETALLIC 
KALAMAZOO 


CORPORATION 


MICHIGAN 
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„4 PHILLIPS 


RECESSED HEAD SCREWS 
have driver sizes engineered in balance 
with ALL screw sizes 


for PRACTICAL PRODUCTION DRIVING 


Phillips Practical Engineering, based 
on exhaustive tests of actual driver 
requirements on the assembly job, 
proved 4 sizes of recesses and drivers 
the fewest possible for dependable 
efficiency in driving the complete 
range of sizes of cross recessed head 
screws. 


One Driver Size is adequate for most 
jobs, however, because the great 
majority of production assemblies 
use screws in the Phillips No. 2 re- 
cess and driver size range. 


About 25% of Screws used in pro- 
duction assemblies are bigger than 
those in the popular No. 2 size range. 
20% have Phillips No. 3 size recess, 
and the proper balance essential to 
efficient driving is provided by the 
Phillips No. 3 size driver. 


For the Few Heavy Duty screws used, 
(5%), you need a driver and recess 
size balanced to obtain the required 
torque and fastening security, — 
Phillips No. 4. Using a driver suited 
to smaller screws is like using a tack 
hammer on a railroad spike. 


For Small Size Screws, you want a 
small driver (No. 1) in proper bal- 
ance to prevent overdriving, strip- 
ping threads, or straining screw 
head. You wouldn’t use a driver big 
enough to drive a 4” diameter 
screw, any more than you'd use a 
sledge hammer to drive a tack. 


Phillips Screws not only promise, but 
deliver all the advantages of cross 
recessed head Ask for 
Phillips when you order. 


screws. 


OF ALL 
SCREW SIZES 
USED IN 

INDUSTR 


PHILLIPS 
DRIVER 


No. 2 


PHILLIPS 
DRIVER 


PHILLIPS 
DRIVER 


take 
PHILLIPS 
DRIVER 


DRIVERS AND BITS SHOWN HALF SIZE — RECESSES ACTUAL SIZE 


The Putters DRIVER anD Screw are in 
perfect balance, whatever the size. Less 
than 4 recess and driver sizes would have 
meant weakened heads in some screw 
sizes — would have encouraged overdriving 


== PHILLIPS R44 SCREWS 


RM-28GET THIS HELPFUL BOOKLET 


Phillips Screw Mfrs., c/o Horton-Noyes Co. 
1800 Industrial Trust Bidg., Providence, R. I. 


Send me the new booklet—‘‘How to Select Recessed 
Head Screws for Practical Production Driving". 


American Screw Co. 
Central Screw Co. 
Continental Screw Co. 


to weaken the screw, or underdriving to 


lessen assembly strength. 


By varying the length and diameter, the 
same balance is assured in bits for hand 


brace,” spiral, and power driving. 


Wood Screws + Machine Screws + Self-tapping Screws + Stove Bolts 


F OURCEG 


National Screw & Mig. Co 
New England Screw Co. 
Parker -Kalon Corporation 
Pawtucket Screw Co 
Pheoll Manufacturing Co 
Reading Screw Co. 


Scovill Manutact 
Seaboard Screw Corp 
Shakeproof Inc 
The Southington Hard 
The Steel Company of C 
Sterling Bolt Co. 

cre 


WRONG iis sig. E E S ya's TAE Corbin Screw Div. of 
American Hdwe. Corp. 
COMPANY |.) ne lcadr cess kVaaseaets TERT Elco Tool & Screw Corp. 
The H. M. Harper Co. 
Pree KIAIA ERTE, ETETE EPA E. Lamson & Sessions Co. 
Milford Rivet and Machine Co. 
OOE rrr rrr National Lock Co 
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PUTTING 


A 


INTO A PUNGH! 


REAL “BELT” 


Daytons offer a plus factor of quality, combined with instruction and inspection 


Instructing your maintenance men in the correct 
use of punch tools is just one of the many services 
provided by Dayton’s staff of field engineers. 
Dayton’s service to railroad men doesn’t end 
with the delivery of quality drives, for these field 
engineers are continually with the roads—avail- 
able day and night, 365 days a year—checking 
service conditions of railway V-Belt applications, 
and instructing yard maintenance men on simple, 


easy ways of getting maximum mileage for your 
V-Belt dollar. 

This Double Service by Dayton—quality V- 
Belts, plus maintenance and inspection—is avail- 
able to you on hundreds of applications, resulting 
in economical drives delivering power and a plus 
factor of safety. For the kind of service that’s 
traditional with railroads, just write or call: 
Dayton Rubber, Dayton, Ohio. 


Dayton Rubber p 


56 


RAILWAY MECHANICAL ENGINEER 


RAILWAY 
MECHANICAL ENGINEER 


Pennsylvania 6,000-Hp. Diesels 


AMONG the orders for Diesel-electric road power 
placed by the Pennsylvania during 1947 were eight 
6,000-hp. road freight locomotives built by Fairbanks, 
Morse & Company and powered with Fairbanks-Morse 
2,000 hp. opposed piston Diesel engines and General 
Electric generating, control and traction equipment. 
This group of freight locomotives consists of 16 A units 
and eight B units, each three-unit locomotive having 
a total weight in working order of 1,064,420 lb. Each 
unit is carried on two six-wheel trucks having two 
driving axles and one idling axle. The tractive force 
per locomotive is 221,000 lb. at 30 per cent adhesion. 
The locomotives have a gear ratio of 70:17 and are 
designed for a maximum speed of 69 miles per hour. 


Location of Equipment 


In the A units the operator’s compartment occupies 
the forward end of the body. The operating cab is 
raised above the locomotive floor and the cab and nose 
of the locomotive are a welded structural shape built 
as a unit and welded to the body. Air brake equip- 
ment and sand boxes are located in the nose section. 
The control equipment is mounted in a panel box be- 
tween the engine room and the operator’s compartment. 
The engine compartment takes up the rest of the body 
unit with the power plant approximately in the center 
of the locomotive and radiators, oil coolers, air reser- 
voirs, water tanks and sand boxes at the rear of the 
engine compartment. Motor driven traction motor 
blowers are located at the front and rear of the engine 
compartment above the trucks. Motor-driven radiator 
exhaust fans mounted in the roof at the rear of the 
engine compartment pull air in through louvers in the 
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Three-unit Fairbanks-Morse 
locomotives designed for fast 
freight service have top speed 
of 69 m.p.h. with 70:17 gear 
ratio and 42-in. truck wheels 


side of the body through the radiators and out through 
the roof. The louvers are automatically controlled. 
Battery boxes, fuel tanks and additional air reservoirs 
are suspended from the underframe between the trucks. 

The location of equipment in B units is the same as 
in the A unit except that at the forward end of the unit 
the space ordinarily taken up by the operator’s cab is 
unoccupied except for hostler’s control brake equipment 
and sand boxes. 


Underframe and Body 


The entire locomotive body unit construction is de- 
signed to the requirements of A.A.R. standards for new 
passenger car equipment. The underframe is a welded 
structure of steel plates and shapes and the center sills 
run the full length of the platform under the deck-plate. 
Flooring consists of steel plates welded to the under- 
frame members upon which non-skid flooring is applied 
in ‘the engine room passageway areas. The cab sides 
are of truss construction and are welded to underframe 
cross members. The engine room side walls are metal- 
sheathed plywood mounted on the outside of the cab 
side truss. Roof sheets are welded directly to the fram- 
ing. Hatch covers simplify removal of equipment. 
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General Characteristics and Dimensions of Pennsylvania 

6,000-Hp. Diesel-Electric Freight Locomotive 

Horsepower: Net to traction motor...............-..-ccc:c-cssesesseseeseseseneneoneeenes 

Weight om working order), & 
A unit 


rage (4 per unit) 
Per fie ing i (2 per unit), avg 
dimensions, ft.-in.: 

Width reall e SE PAARI 
Height overall... 


Min. radius of curvature “loco. >. only), ft. a EA Jois 
Wheel diameter, in... = oe 


Tractive force, 1b.: 
Continuous ........ PRE PERE IN PELEA EEN AIEE TETA 
At 30 per cent adhesion................. 


Maximum permissible speed, m.p.h.. 


2 221,000 


Speed at continuous rating, m.p.B ce cccccceecesescseseeneeeneneseneeneeneee 15.5 
ae ae {pers cab unit) 
uel oil, TONES 1,650 
Lubricating oil, PA 360 
ngine cooling water, ga 490 
Sand, cu. ft....-.--.-ceose 20 


Diesel Engine 


Each unit is powered by one Fairbanks-Morse ver- 
tical ten-cylinder, two-cycle, single-acting, opposed- 
piston type engine having a rating of 2,000 hp. at 850 
r.p.m. for traction purposes.* The cylinders are 8%-in. 
bore by 10-in. stroke with two pistons per cylinder. The 
pistons operate in water-jacketed cylinder liners having 
exhaust ports at the bottom and intake ports at the top. 
Scavenging is on the uniflow principle, there being no 
valves or heads. 

This type engine has an upper and lower crank shaft 
designed to transmit the power produced in the cylin- 
ders through vertical drive gears and crank shaft 
couplings. A thrust bearing is used next to the vertical 
drive gears and plain main bearings are located at each 
transverse cylinder block member. The crank shafts 
are made of chrome-nickel-molybdentm cast iron with 
precision machined surfaces for main and connecting 
rod bearings. 

At one end of the upper crank shaft is the drive for 


*A detailed og 
in the October, 1 


ion of the Fairbanks-Morse opposed-piston engine appeared 
44, Railway Mechanical Engineer, page 439. 


a positive displacement type scavenging blower which 
furnishes air to the cylinders under a pressure of from 
three to six pounds per square inch. Scavenging air 
from the blower is contained in air reservoir compart- 
ments extending the entire width of the cylinder block 
and completely surrounding the cylinder liners at the 
air inlet ports. 

The vertical shaft connecting the upper and lower 
crank shafts consists of upper and lower pinion shafts 
with a flexible coupling between them. The pinion 
shafts are mounted in roller bearings and supported 
by thrust bearings. The vertical shaft incorporates 
provision for timing.the upper crank shaft with respect 
to the lower crank shaft. 

The pistons have three basic functions: (1) to act as 
movable gas and compression tight closures for the 
cylinder and to transmit power to the connecting rods 
and crank shafts; (2) to function as valves for the ad- 
mission of scavenging air and the exhaust of com- 
bustion gases and (3) to form combustion space be- 
tween recessed heads as they approach dead center. 
The design of the upper and lower piston and rod as- 
semblies are similar except that the lower connecting 
rod is longer than the upper one. Upper and lower 
pistons are identical with oil cooled piston heads having 
a smooth cylindrical outer surface unbroken by any 
cross-bore for the piston pin. This is accomplished by 
the use of a piston insert into which the pin is fitted. 
This insert is secured to the piston head and shims are 
used to adjust the clearance between the two pistons. 
The piston pin insert acts as an inner oil jacket wall. 
The oil is discharged from the piston into the crank 
case without additional piping. Each piston is fitted 
with compression and oil-control rings and both pistons 
are easily removed from the lower end of the cylinder 
through crank case openings. The connecting rods 
and bearing caps are drop forged and the rods are 
drilled lengthwise to transmit cooling oil and piston 
pin lubricant from the crank shaft pin. The piston pin 
bearing a bronze-lined steel bushing pressed into the 
connecting rod end and the bearings at the crank shaft 
end are bronze-backed shells lined with bearing metal 
and assembled without shims. 
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Diagramatic elevation and plan of an A unit of the Pennsylvania 6,000-hp. Diesel-electric freight locomotive 
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The pilot coupler is designed so that there are no openings when 
coupler is retracted 


The fuel supply system for the engine consists of a 
service tank, supply pump on the engine, strainers, 
filters and gages. The fuel supply pump is driven by 
a d.c. motor which also drives a 400-cycle alternator 
and governor oil pumps. This pump draws fuel from 
the service tank, delivers it through a waste-packed 
strainer-filter to a header in which a pressure of about 
15 lb. per sq. in. is maintained. The injection pumps, 
two to each cylinder, are mounted vertically under a 
camshaft. They are of the constant stroke, single valve, 
rotating plunger type. Fuel is metered by a helix 
machined on the pump plunger and the relation of this 
helix to a port in the pump barrel. The angular posi- 
tion of the helix is changed by a rack and pinion con- 
nected to the governor. The injection nozzles are of 
the spring-loaded differential type with a built-in fuel 
filter. The nozzles are bolted to an adapter in the 
cylinder wall permitting easy removal. Each nozzle is 
connected to its injection pump by short pieces of high- 
pressure tubing all of equal length. 

The engine is equipped with pressure lubrications 
and piston cooling. The lubrication system consists 
of a gear pump, two oil headers built into the cylinder 
block, an oil sump tank, a strainer, cooler, filters, ther- 
mometers and necessary piping. The lubricating oil 
pump is mounted on the control end of the engine and 
driven by the lower crank shaft. The pump draws oil 
from the sump below the engine and forces it succes- 
sively through strainers and coolers, lower and upper 
headers then through supply pipes to main bearings, 
crank pin bearing, connecting rod passages, piston pin 
bearings and piston oil cooling jackets. 

There are two separate cooling systems in connection 
with the engine, one for cooling the jacket water and 
one for cooling the lurbicating oil. The jacket water is 
cooled by means of radiators and the lubricating oil 
system by means of heat exchangers which in turn are 
water cooled and the heat dissipated in another set of 
radiators. The circulation in each of these cooling 
systems is effected by separate centrifugal pumps driven 
directly from the engine. One of these pumps circu- 
lates water through the engine cylinder jackets and 
radiator system and the other circulates water through 
the heat exchangers and their radiator system. The 
engine radiators dissipate engine heat by air drawn into 
the engine compartment through thermostatically con- 
trolled louvers and out through roof fan chambers. 
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Electrical Equipment 


A General Electric shunt wound commutating pole 
type GT-567 generator is directly connected to the en- 
gine crankshaft through a flexible coupling of the 
multiple disk type. The commutator end has a spherical 
roller type anti-friction bearing which takes end thrusts 
of the armature. 

The generator is self-ventilated by a fan at the 
coupling end. A discharge duct is provided to dis- 
charge heated air outside of the cab and a damper is 
located in the discharge duct to permit the re-circulation 
of air through the engine room in cold weather. 

Four General Electric d.c., series wound, commutat- 
ing pole, forced ventilated type GE-746 traction motors 
are mounted on the driving axles. Motor armature bear- 
ings are of the anti-friction type. 

One auxiliary generator, gear-driven from a shaft 
extension of the main generator, furnishes power for 
battery charging, controls and lighting. The voltage is 
regulated to maintain constant voltage over the full 
range of engine speeds. 

A second gear-driven variable voltage auxiliary gen- 
erator supplies power for the two radiator fan motors 
and two traction motor blowers. 

A General Electric amplidyne exciter, gear-driven 


The operator's control station 


from the main generator shaft provides controlled ex- 
citation to the main generator. 

A ground relay protects the power circuit in case of a 
ground. 

Auxiliary circuit controls are of the magnetic type 
and operate independently of main power circuit. 
Wheel slip relays function to indicate when the wheels 
on any unit slip. 

A motor cutout switch permits cutting out any one 
motor. With any motor cut out, engine power is auto- 
matically reduced to maintain normal horsepower input 
per motor on the motors remaining in the circuit, thus 
permitting normal speed at reduced tractive force. 

A 32-cell lead-acid type storage battery is located in 
a compartment below underframe between the trucks. 
Cranking of the engine is accomplished by motoring the 
main generator through use of a starting winding 
energized by the storage battery. 

Protective devices include two lubricating oil pressure 
switches which shut the engine down in the event that 
oil pressure is too low for operation in: (a) power 
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notches 5 to 8; (b) idling to power notch 4. Two 
temperature switches are provided, one for engine 
jacket water and the other for lubricating oil which 
reduces engine loading and speed in the event of ex- 
cessive temperatures. 


Amplidyne Excitation System 


Current for the excitation of the main generator 
field is supplied by an amplidyne exciter. The special 
feature of the amplidyne is extremely rapid response 
to changes in its own excitation. Field current of the 
amplidyne exciter is controlled by a static regulator 
which automatically regulates amplidyne and hence main 
generator excitation to provide optimum locomotive 
performance without exceeding the operating limita- 
tions of the electric apparatus. 

The limitations which must be observed are maxi- 
mum traction generator load current and maximum 
traction generator field current. Generator load cur- 
rent is limited to prevent overheating and excessive 
sparking and to provide controlled tractive force. Field 
current is limited to prevent overheating of the gen- 
erator shunt field and to limit generator voltage. 

The static regulator for the amplidyne exciter uses 
400 cycle a.c. saturable core reactors as control ele- 
ments. Measures of generator load current and gen- 
erator field current are compared to signals which 
determine generator line current and field current 
limits. Both the current measures and limit signals are 
fed in through d.c. bias windings on the saturable 
core reactors. The 400-cycle power is used because it 
permits the use of relatively small reactors and pro- 
vides for rapid response of control functions. 

In addition to protecting the generator from too 
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much armature current, the current limit also serves to 
control low-speed tractive force. On the first throttle 
notch, the current limit is reduced to allow just about 
enough current to move the locomotive. As the throttle 
handle is pulled back, the current limit is raised a little 
on each notch, permitting smooth starting of the train. 
Full generator current is allowed only at the highest 
notch. 


Locomotive Control 


The locomotive control allows the operator to select 
any one of eight engine speeds, and functions auto- 
matically to load the engine to its capacity at each of 
these speeds and at all locomotive speeds within per- 
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missible limits of generator armature and field current. 
It also serves to control wheel slipping and provides 
for dynamic braking and automatic transition, forward 
from series-parallel to parallel motor connections and 
backward from parallel to series-parallel. The two 
major divisions of the control are a power plant regu- 
lating system, and an amplidyne excitation system for 
the main traction generator. Electric power for oper- 
ating controls is obtained from the 64-volt control 
battery and a 400-cycle, 115-volt, motor-driven alter- 
nator, Hydraulic power for operation of the governor 
hydraulic cylinders is obtained from a motor-driven 
pump which supplies oil at 125 1b. per sq. in. 

The power plant regulating system is a hydro-elec- 
tric svstem making use of an electric speed measuring, 
speed setting and stabilizing system which controls 
a hydraulic servo-mechanism with sufficient power to 
operate the engine fuel racks. A small a.c. generator 
measures engine speed. The associated electric circuits 
compare this speed signal with the speed setting of the 
system and operate a “pilot” control valve in the 
hydraulic servo-mechanism which in turn operates the 
engine fuel racks through motion of the slave power 
piston. To simplify multiple-unit operation, the position 
of the master controller (throttle handle position ) 1s trans- 
lated to all engine controls by four train wires and four 
speed setting control relays at each engine. 

Engine speed is regulated by either fuel or load 
adjustment. Regulation is accomplished by adjusting 
the fuel flow up to the “fuel limit” for the engine speed. 
(The system includes a variable fuel limit which auto- 
matically adjusts to the maximum permissible fuel 
rate for optimum engine performance and life at any 
given speed setting.) For all operating conditions 
where the separately excited tranction generator tends 
to load the engine beyond the power available at the 
preset speed and “fuel limit,” the governing system 
controls the generator excitation to match the generator 
demand to the engine ability. (A control rheostat 
operated by the hydro-electric servo-mechanism con- 
trols the amplidyne exciter to regulate load demand.) 


Partial List of Materials and Equipment on the Pennsylvania 
6,000-Hp. Diesel-Electric Freight Locomotive 


Back-up light... ..Electric Service Co., Cincinnati, Ohio 
Batteries ..... sould Storage Battery Corp. l Depew, N.Y. 
Brake, Hand ..National Brake Co., New York 

Brake shoes. “American Brake Shoe Co. . New York 


Brakes, Air, ‘air compr . 
ors. i Westinghouse Air Brake Co., Wilmerdink, Pa. 
Cah signal. z Union Switch & Signal Co., Swissvale, Pa. 
Cooler, Lubricating ‘oil. ..Ross Heater & Manufacturing Co.. Buffalo, N.Y. 
Couplers, draft gear... National. Malleable & Steel Castings Co., Cleve- 
and, Ohio 


Coupling, Flexible... Falk Corporation, Milwaukee, Wis. 
Electrical equipment: fans 

and blowers 
Engine, Diesel... 
Filter, Air... 
Filter, Fuel.. 
Filter, Lubricating oil. 
Fire extinguishing system. 


Gauges, Pressure... 


... General Electric Co., Schenectady, N.Y. 
..Fairbanks, Morse & Co., Chicago 

..Farr Co., Los Angeles, Calif. 

“Purolator Products, Inc., Newark, N.J. 

..Michiana Products Corp., Michigan City, Ind. 

..C-O-Two Fire Equipment Co., Newark, N. J. 

U. a Gauge Div. of American Machine & Metals, 

ne. 


Headlight . Pyle-National Co., Chicago 
Heaters, Cal ysor Heater Co., Cadillac, Mich. 
Horns, Air... aslie Co.. Lyndhurst, N.J. 
Insulation (cab roof and g 
SIDES). unnan aa Gustin-Bacon Mfg. Co., Kansas City, Mo. 


.Burgess-Manning Co., Chicagc 
EJ du Pont de Nemours & Co., Wilmington, 


Muffler, Engine exhaust. 
Paint 4.21.0: Seescccseeeshesees eens 


el. 
Power plant regulator.......... General Electric Co., Schenectady, N.Y. 
Radiators .................... (2) Yates-American Machinery Co., Beloit, Wis. 
(22) Perfex Mfg. Co., Milwaukee, Wis. 


Westinghouse Air Brake Co., American Brake 
Div., Wilmerding, Pa. 


Sanders yar eaat Prime Manufacturing Co., Milwaukee, Wis. 


Shutter operating mecha- . 
nism . .Fairbanks, Morse & Co., Chicago 
Speedometer... seneral Electric Co., Schenectady, N.Y. 
Stand-hy heate apor Car Heating Co., Chicago 
*nion Switch & Signal Co., Swissvale, Pa. 


Train phone.. 
Trucks 2.0.2... General Steel Castings Corp., Eddystone, Pa. 


Rigging. Brake... 


Ss 
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The C-O-Two fire extinguisher equipment in the engine room 


Dynamic Braking 


For electric braking, the motor armatures are dis- 
connected from the generator and are connected across 
braking resistors. The motor -fields are connected in 
series and separately excited from the main generator. 
The motors act as generators, taking power from the 
drivers and converting it into electrical energy which 
is dissipated by the braking resistors in the form of 
heat. 


The amount of braking is controlled by the operator 
by means of a braking potentiometer which is connected 
across the locomotive battery and operated by the con- 
troller selector handle. The generator current limit 
regulates the motor field current (generator output). 
The setting of the current limit is determined by the 
voltage between the potentiometer brush arm and one 
end of the potentiometer. Its brush arm is connected 
to a train line to set the same current limit in trailing 
units when running two or more units in multiple. The 
current limit holds low motor field current when the 
train line voltage is low and raises the motor field 
current when the train line voltage is raised. 

The current limit circuit is rearranged for braking by 
means of a braking relay. The rearrangement is neces- 
sary because of the extreme range required—from zero 
to full motor field current—and to obtain sufficient 
accuracy of control to assure the same braking on all 
units over the full range of motor field current. 


Transition 


Some older types of locomotives were equipped with 
voltage biased relays for automatically transferring 
from series to parallel motor connections. These relays 
were not suited to handle backward transitions from 
parallel to series. It was up to the operator to retard 
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the throttle handle and to drop the relay back to the 
lower connection. 

Other locomotives depended solely on manual oper- 
ation of the selector handle for initiating the transitions. 
Results were satisfactory as long as the operator moved 
the handle at the correct locomotive speed. When he 
erred, the results in terms of shock to the train, and in 
the electric equipment, were most undesirable. 

To provide for smooth automatic transition, both 
forward-and backward, the locomotive is equipped with 
an axle generator developed to operate tuned frequency 
equipments. It has a permanent magnet, 14-pole rotor, 
with a three-phase Y-connected stator and is rated 50 
volt-amperes for speeds from 15 to 120 m.p.h., with 
wheels from 36 to 42 in. in diameter. 

For the purpose of transition, a combination of reac- 
tors and capacitors, tuned to peak sharply at the desired 
speed, and to maintain approximately the maximum 
output for frequencies above the peak value, operate 
a low energy relay through a rectifier. The sharpness 
of the curve is such that the pickup and dropout of the 
relay are within five per cent in terms of locomotive 
speed. This means that transitions from series-parallel 
to parallel can be set for 33 m.p.h. and the reverse at 
31.5 m.p.h. The low energy relay action is relayed to 
the locomotive control circuits. 


Fire Extinguishing System 


On one side of each unit are installed a group of 
four 50-lb. capacity C-O-Two cylinders arranged to 
operate two cylinders at a time. The cylinders are 
connected to a common pipe leading to four hose sta- 
tions. In the A units one hose station is located in the 
engine compartment on each side, adjacent to the doors 
leading to the cab, one station is located adjacent to 
the left side door and one is located at the rear door. 


Tractive Force -Pounds 


Speed-Miles Per Hour 


Speed-tractive force curve with 70:17 gear ratio and 42-in. wheels 


The location of the equipment in the B unit is similar 
to that in the A unit. 


The four cylinders are cross-connected so that one 
group acts as a reserve for the other. In addition, the 
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systems in each locomotive unit are connected by means 
of a flexible connection so that the total capacity of 
each unit acts as a reserve for the other. 

At each hose station two remote control pull boxes 
are mounted, one on the inside of the unit and one on 
the outside near the sill so that it can be reached from 
the ground. The handles in the pull boxes are con- 
nected by means of flexible steel cable run in conduit 
to the control heads on the cylinders. The pull cables 
are arranged so that any two cylinders can be released 
from either side of the locomotive, thus eliminating 
the necessity for the crew to run from one side to the 
other in order to obtain an additional supply of carbon 
dioxide. 

At each hose station, a normally closed quick acting 
direction valve is installed in the piping ahead of the 
flexible hose. The valve must be opened before the 
hose is used on a fire. Its purpose is to prevent loss of 
gas if the system were used while one or more of the 
hoses happened to be temporarily removed. 

A header safety relief is installed between the valve 
and the flexible hose. It consists of a ™%-in. plug in 
which are located a safety disc washer, safety disc and 
retainer nut. The safety disc ruptures at a pressure of 
approximately 2,900 Ib. per sq. in. Its purpose is to 
relieve excessive pressure so that the hose will not 
rupture. This could occur if the system was not com- 
pletely exhausted before the valve on the discharge 
horn and the direction valve were closed. 

Plastic “sylph-seals” are placed over the safety disc 
nuts at the base of the cylinder valves and on the 
header safety reliefs. This provides a visible means 
of checking if the safety discs have been ruptured. 

A squeeze-grip valve is provided on the discharge 
horn for controlling the flow of carbon dioxide while 
working around a fire. 

Electric thermostats are mounted over each Diesel 
engine and in each electrical cabinet. The thermostats 
are connected in parallel and then to a relay. 

A red warning light is mounted on the dash in the 
cab. This, together with a bell, is operated by the relay 
which is energized by one or more of the thermostats 
when an excess temperature such as a fire occurs. When 


the temperature has dropped back to normal, the ther- 
mostats will reset and stop the alarm condition. 


Trucks and Brake Equipment 


Each locomotive unit has two six-wheel equalized 
swing-motion motor trucks having one-piece cast steel 
frames and bolsters furnished by the General Steel 
Castings Corporation. Each truck has two motors 
carried on the end axles, the center axle being an idler. 
The axle-supported motors have spring nose suspen- 
sion from the truck transoms. The axles are mounted 
in roller bearings and above each journal box there is 
a rubber centering device on which the equalizer ends 
are supported. Lateral movement is taken through this 
centering device and through the rubber cushion 
pedestal liners attached to the integral pedestals of the 
truck frame. By this arrangement road shocks are 
cushioned and the truck passes through curves more 
readily. The rubber cushioned liners have hardened 
spring steel wearing plates. The truck frames are 
spring-supported on two equalizers at each side with a 
double nest of coil springs between the frame and each 
equalizer. The spring planks are carried on swing 
hangers suspended from the truck frame. The spring 
planks carry four double elliptic springs which support 
the swing bolster at its four corners. Side bearings 
are used at each of the four corners of the swing bolster. 
The truck is fitted with clasp brakes on all wheels and 
the brakes on each pair of wheels are actuated by 
individual brake cylinders, arranged to provide approxi- 
mately 75 per cent braking power at 50 1b. cylinder 
pressure. 

The locomotive brake schedule is 24-RL straight 
and automatic air brake equipment having provision 
for braking the unit individually or in conjunction with 
other units or the trailing train. Air for the locomotive 
brakes is supplied by a two-stage air-cooled Westing- 
house compressor having two low pressure and one 
high pressure cylinders. The compressors, designed in 
operation at 140 Ib. pressure, have a displacement of 
262 cu. ft. per min. at 850 r.p.m. An unloader governor 
in conjunction with an electrical train line synchronizes 
the compressors in multiple unit operation. 


Commonwealth six-wheel cast-steel truck 
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Aluminum in 


Freight-Car Construction’ 


Tae evolution of today’s freight car has been very 
gradual. There has been refinement of detail but few 
basic design changes have been made. Perhaps the reason 
for this is the existence of arbitrary standards which 
have been set up, mainly to facilitate car interchange. 
Unless one has the interest of a railroad which can 
operate a car of new and novel design, the time and effort 
required to produce such a design is probably wasted. As 
we are at present producers of construction materials 
only, we are limited to the fitting of our material to exist- 
ing design standards. This paper does not deal with new or 
novel design changes. It will describe aluminum-alloy 
applications to freight cars, the reason therefore, and dis- 
cuss briefly the economics of lightweight equipment. 

Of the several classes of freight cars, the hopper car, 
both open and covered, offers the best medium for imme- 
diate economical weight reduction applications. Here the 
weight saved may be put back as increased revenue 
capacity which must eventually offset the higher cost of all 
weight-saving materials. Aluminum alloys permit a maxi- 
mum increase in capacity and decrease in tare weight of 
the car. In addition, in open hopper-car construction they 
have the additional money saving virtue of longer life. 
They are not as vulnerable to the action of leachings from 
coal as are the other materials used for car construction. 
Data accumulated over the past fifteen years in standing 
and service tests with actual cars and with sattionary 
hoppers lead us, and others, to believe that an aluminum 
hopper-car body will stand up under the corrosive attack | 
of coal, at least for its entire amortized life. With mount-° 
ing labor costs, the consequent reduction of repair pro- 
grams should produce material savings. In addition to 
increasing the capacity and lowering the tare weight of a 
covered hopper car, aluminum alloys will render this type 
of car suitable for commodities other than those now 
normally handled in this type of car, as for example, food 
products ; here, as in tank-car work, a special type of car 
is required by the lading, regardless of car weight and, 
in such cases, the weight reduction is obtained as a bonus. 


Tank and Refrigerator Cars 


The aluminum-alloy tank car is being used today in 
constantly increasing numbers: There are now over 500 
of these cars operating and on order. The aluminum-alloy 
tank is built for transporting certain specific ladings, such 
as acetic acid, nitric acid, acetic anhydride; formaldehyde, 
hydrogen peroxide, nylon salts, etc. These chemicals do 
not attack the aluminum to any marked degree nor are 
they contaminated by the aluminum. The aluminum tank 
car does the best job at the lowest cost. Here light weight 
is not a requirement but it is automatically obtained as 
an added advantage. Aluminum tank cars have operated 
on the railroads successfully for almost 20 years. 

Concerning refrigerator cars, you may remember the 
published remarks in the Railway Age issue of March 17, 
1945, by a freight traffic manager of one of the western 
roads, but I wish to quote herewith from those remarks : 
“Average light weight of a standard refrigerator car has 
*Pay presented before the Railroad Division, 
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increased about 4,000 Ib. in the past twenty years, with 
little, if any, increase in the cubical loading capacity. With 
the increasing use of fans and other devices, unless some 
method is developed to stop this trend, there will be still 
further increased light weight. The importance of reduc- 
ing light weight of refrigerator cars is hardly second to 
reducing light weight of passenger cars. Unlike other 
types of freight equipment, refrigerator cars are almost 
constantly in motion and run up great mileages through 
their lifetime.” 

The article then contains the following calculations as 
to the savings to be obtained by lightweight refrigerators : 
Average transcontinental loaded haul.........2...........:.:scesssceseesesseeeeeeee 2,500 miles 
Empty haul (80 per cent of loaded)... 2,000 miles 
Total mileage per trip................--.00. eas: 4, 500 miles 
Six trips annually... "27,000 miles 


Cost of hauling 5 non- revenue tons at one mill per ton-mile... "$135 p 
Equals 3 per cent on 


r annum 
$4,500 investment 

Based on these figures, the freight traffic manager then’ 
reaches the following conclusion: “As money for im- 
proved refrigerator cars can probably be obtained for less 
than 3 per cent, it should be quite obvious that there is a 
very profitable field to the carriers in increasing the 
initial cost to secure lighter-weight cars.’ 


The refrigerator Car Committee of the United Fresh 
Fruit and Vegetable Association recommended in 1944 
that new refrigerator cars be built using the lightest 
weight metals possible. They later embarked on an experi- 
mental program, the result of which was Illinois Central 
car No. 51,000. We were honored to be included in that 
project. Since that time several other aluminum-alloy 
refrigerator cars have been constructed as well as one of 
stainless steel. 


Except for the general desire to decrease weight of all 
freight equipment with a consequent saving in operating 
expenses, the boxcar seems to offer the least favorable 
opportunity for economical reduction of light weight of. 
car. Due to one of those arbitrary rules mentioned pre- 
viously, all boxcars are carried on 50-ton trucks whether 
they are 40, 50 or 60 ft. long. With this limitation, it is 
often not feasible to put back into extra capacity the 
weight saved. 


There is one good exception to this statement and that 
is in fast or overnight special freight service between 
distant points. Such service demands the ultimate in light 
weight so that a maximum load of freight can be hauled 
on the fast passenger train schedules. Fast - freight 
services, as we know about them today, are using standard 
heavy equipment and thereupon are not hauling the 
maximum revenue load. Perhaps in these days of car 
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Weight Comparisons of Aluminum 


and Other Types of Car Construction 


Hopper Cans 


Suggested design— 


Suggested aluminum 
all-aluminum (steel center 
esign sill and bolster) 
Nominal capacity, tons.........00..00000000 50 50 
Light weight, lb. 22 31,500 
Capacity, cu. ft. eee 7 2,370 


Coveren Horress 
ee 


Missouri-Pacific 
aluminum body 


Low-alloy (steel center 
steel Steel sill and bolster) Steel 
50 50 70 7a 
33,500 40,000 37,000 50,100 
2.273 2,145 3,000, 2,733 


Boxcars 
ne a E, 


REFRIGERATOR Cars 


Pacific Fruit 


Suggested HW. Cen.—- Express- Alumi- Aluminum 

All alumi- Steel Aluminum body num body and Steel body and Steel 

num design and steel steel under- steel-un- 

underframe frame (est.) derframe 

Nominal capacity, t tons we. als 70 70 40 40 40 50 50 
Light weight, 1b. Se a 32,780 49,600 51,100 48,100 50,500 37,000 44,700 
Capacity, cu. ft. 5 2,208 1,973 RL oot: Saik: 
Length between bulkheads, max., ftin. ANS 390 34.0 B90 0 ee euch ats 
Length inside, ft.-in. ..... waite aa te. ) O A ces ae de 40-6 40-0 


shortages a really new type of service is not to be realized. 
However, looking to the future it would seem that more 
and more special fast-freight service must come. Though 
air freight is but a small competitor today, it is quite logical 
to assume that it will increase each year and must be met 
by the railroads. 


Aluminum Alloys for Cars 


For most freight-car uses, we have standardization on 
Alcoa alloy 61S. It is an aluminum-magnesium silicide 
alloy characterized by moderately high strength and good 
formability. This alloy was also selected after careful 
consideration of its corrosion resistance under the general 
service conditions found in railroad operation. The magne- 
sium-silicide alloys are more corrosion resistant than the 
higher-strength copper-bearing alloys. This 61S alloy in 
the annealed state has a typical yield strength of 8,000 
lb. per sq. in. and an ultimate strength of 18,000 Ib. per 
sq. in. In the solution-heat-treated temper, it has a yield 
strength of 21,000 Ib. per sq. in. and an ultimate strength 
of 35,000 Ib. per sq. in. In the fully aged condition it has 
a yield strength of 40,000 Ib. per sq. in. and an ultimate 
strength of 45,000 Ib. per sq. in. The symbols “W” and 
“T,” respectively, that have been used to designate these 
two tempers are being changed to T4 and T6. 

For rivets, our 53S-T61 alloy is generally recom- 
mended. It has a shear strength of 23,000 Ib. per sq. in. 
This temper is for cold driving only and can be used up to 
¥4-in. diameter when hand driven, or in almost any dia- 
meter when power driven. The same alloy rivet in the 
solution-heat-treated temper is recommended for hot 
driving work which is usually employed when hand- 
driving rivets over 14-in. diameter. Depending upon the 
heating temperatures used, shear strengths between 18,000 
Ib. per sq. in. and 24,000 lb. per sq. in. may be obtained. 
The hot 53S-W rivet is quite well suited for hand driving. 
When designing aluminum riveted joints it is necessary 
to increase the number of rivets in comparison with steel 
construction, because the shear strengths listed above 
are approximately one-half those of steel rivets. 

We have been successful in adapting 61S alloy in one 
or more of its tempers to the manufacture of parts for 
hopper cars over steel designs. Certain builders of steel 
hopper cars have modified their designs of some of the 
more difficult parts so as to allow the steel to be pressed 
cold. Further work could be done along this same line to 
simplify more of these parts so that when using aluminum 
there would be no necessity for using annealed material 
which requires subsequent heat treating. A hopper car 
designed specifically for aluminum alloys would permit 
practically all parts to be pressed cold in either the solu- 
tion-heat-treated or artificially aged temper (61S-T4 
or T6). 

Aluminum-alloy tank-car tanks are built either of 
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riveted or welded construction and meet all required tank- 

car specifications. The welded tank is designed around the 
strength of the welded joint and meets A.A.R. Specifica- 
tion 201-A-35W. For this specification, Alcoa alloys 2S, 
3S and 61S are generally employed; the commodity to 
be carried governs the choice of alloy. All welded tanks 
are today being welded by the argon-shielded tungsten 
are process. Under the experimental I.C.C. Classification 
103-AL, Alcoa alloy Alclad 14S-W (14S-T4 in the new 
terminology) is used in a riveted tank. We are hard at 
work today obtaining the data necessary to permit the 
writing of a specification covering an all-welded I.C.C. 
class of aluminum-alloy tank car, specifically for the 
transportation of hydrogen peroxide in concentrations 
above 52 per cent. 

Essentially, refrigerator- and box-car designs are simi- 
lar and our past experience indicates that all parts can be 
successfully fabricated in aluminum alloys. From a 
strength standpoint, we find that additional side stiffeners 
are required to resist the bulging load when the car is 
considered to be loaded with wheat. This, however, 1 is no 
*great problem and a substantial weight saving for these 
stiffeners can still be realized. 


Weight Comparisons 

In order to place before you some idea of the light 
weights which can be obtained with aluminum construc- 
tion we have made a table of weights, using as compari- 
sons some standard carbon-steel designs as well as some 
special low-alloy designs. Included in the aluminum 
weights are those estimated for a 50-ton open hopper and 
a 70-ton covered hopper of which we have made some 
suggested designs. The other aluminum weights are of 
cars actually built or now under construction. 


Economics 


Studies of the economic advantage of lightweight cars 
have been conducted by two different railroad groups 
and also by various individuals. The report of the 
Mechanical Advisory Committee to the Federal Co-ordi- 
nator of Transportation in 1935 gave a suggested method 
of evaluating light weight, with which every railroad man 
is familiar. Recently a committee of the Association of 
American Railroads also made a report of its study on 
the same subject. I quote from the foreword of this latter 
report: 

“It must be assumed that ultimately the economic 
benefits of light weight cars will be realized by most, if 
not all railroads and each railroad will be benefited by 
cars of others as well as its own, even if not on a mathe- 
matically proportional basis.” 

In studying these two reports, it will be found that, 
though they are different in their method of analysis, 
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Ceal-Burning 


Steam-Turbine Locomotives’ 


Severar attempts have been made in this country in 
recent years to build an improved form of steam locomo- 
tive. Success has been achieved in varying degree, but no 
locomotive has yet been devised which is of sufficient 
advantage over modern reciprocating steam locomotives 
to warrant more general adoption. In all cases where the 
fuel has been coal, a more or less conventional fire-tube 
boiler has been used. It is believed that a radical departure 
from past boiler practice is necessary, if a better coal- 
burning steam locomotive is to be built. This is not 
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Fig. 1—Steam requirements of a 4,000-hp. locomotive turbine 


because the present type of boiler is unsatisfactory, but 
rather because it has known limitations which preclude its 
use in securing desirable steam conditions for a steam 
locomotive of the future. 

The purpose of this paper is to establish the effects 
of steam conditions and capacity on important elements 
of a steam-turbine locomotive embodying a combination 
of design principles proved in other applications. It is 
hoped that those experienced in the design of boilers and 
furnaces will agree that there is reasonable prospect of 
meeting the steam capacity, efficiency and type require- 
ments essential to the development of such a locomotive. 

During 100 years of development of the reciprocating 
steam locomotive, custom design in most respects has be- 
come accepted practice. This has been thought necessary 
because of prevailing wide differences in fuel, water, pro- 
file and operating conditions. The builders of Diesel-elec- 
tric locomotives, however, have found that standardiza- 
tion is possible. This is due to the greater uniformity of 
fuel, the use of very little water and to the electric trans- 
mission. It therefore appears that in approaching a degree 
of standardization which has been found important, a 
steam locomotive should be provided with an electric 
transmission, or its equivalent, suitably treated water 


* A paper contributed by the Railroad division at the annual meeting of th 
American Society of Mechanical Engineers held at Atlantic City, N. J., 
December 1-5, 1947. $ g . 

tAssistant manager of engineering, Steam Division, Westinghouse Electric 
Corporation. 
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By John S. Newton{ 


Effect of steam pressures 
and temperatures on total 
steam requirements dis- 
cussed and their economic 
limits evaluated-Capacities 
of 4,000 to 5,000 hp. are 
considered—The data are 
based on 2 Ib. per sq. in. 
exhaust pressure and draft 


(already a practice of several railroads) and the ability 
to burn most coals, but not necessarily all of them. 
Similarly, as trains have become longer and speeds 
have increased there has been demand for locomotives 
of increased capacity. Recent practice in steam-locomotive 
design has been to cram every bit of capacity into a steam 
locomotive that the right-of-way and turntables can 
accommodate, and along with this to carry as much coal 
and water as the design of a tender will permit. There is, 
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Fig. 2—Steam requirements of a 5,000-hp. locomotive turbine 
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of course, a purpose in so doing, but this practice is only 
one solution to the problem. 


What Horsepower? 


Examination of the purchases and use of Diesel elec- 
tric locomotives discloses the fact that a large majority 
of our trains are being pulled by locomotives having 
4,000 to 6,000 hp. in engine rating. In addition, many 
of these locomotives are being operated with substantially 
less than the rated engine capacity actually available for 
traction. Therefore, it would appear that a reasonably 
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Fig. 3—Steam requirements of a 6,000-hp. locomotive turbine 


universal steam locomotive might have 4,000 to 5,000 hp. 
available for traction. The significance of establishing this 
capacity is that the boiler designer will have the oppor- 
tunity to make an efficient steam generator within space 
limitations that may be reasonably allotted. The steam re- 
quirements will be reduced to a maximum generation in 
the range from 45,000 to 55,000 Ib. per hr. instead of the 
100,000 or more lb. per hr. required by large modern 
passenger and freight reciprocating-engine locomotives. 


Throttle Temperature, 
f Deg. F. 


Steam Flow-Thousand Lb. Per Hr. 


400 600 800 1000 
Turbine Inlet Pressure- Lb. Per Sq. In. Abs. 


Fig. 4—Steam requirements of a 7,000-hp. locomotive turbine 
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A set of curves, Fig. 1 to 4 inclusive, has been drawn 
to illustrate the effect of steam pressure, steam tempera- 
ture and capacity on the steam required by a turbine for 
locomotive application. All data are on the basis of 2 lb. 
per sq. in. gauge exhaust pressure, which is adequate to 
assure exhausting steam clear of the locomotive but not 
enough to permit use of the exhaust steam to create draft. 
In consequence the necessary draft for the steam genera- 
a a be obtained with a fan, and preferably by forced 

rait. 

Examination of these curves will show that both steam 
temperature and steam pressure have a marked effect on 
the quantity of steam required. If another curve were 
drawn for 1,000 deg. F. steam temperature there would 
be a further reduction, but there is doubt of the advisa- 
bility of using the additional quantity of high alloy steel 
in a locomotive where as much operation occurs at low 
capacity and low temperature as at high capacity. There 
is very little reduction in the quantity of steam required 
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Fig. 5—Coal consumption at rated capacity as affected by boiler 
efficiency and turbine capacity for 550 Ib. per sq. in. and 
900 deg. F. inlet conditions i 
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for pressures over 600 pounds. This is particularly true 
for the 4,000-hp. turbine. The four illustrations, though 
quite similar, have been included both to show actual 
values of steam required and to show that a higher steam 
pressure is somewhat more desirable for a large locomo- 
tive than for a small one. 


Coal Fired and Turbine Capacity 

The total steam requirements of 45,000 to 55,000 Ib. 
per hr. for a 4,000- to 5,000-hp. locomotive apply to steam 
pressures of 550 Ib. or over and to a steam temperature 
of 900 deg. F. These conditions are considered entirely 
practical for locomotive service insofar as the main tur- 
bine and the larger steam-driven auxiliaries are con- 
cerned. The smaller auxiliary engines should operate on 
saturated steam. On the basis of operation in many in- 
dustrial steam plants using treated feed water and 100 
per cent make-up, it would appear that the same set of 
conditions are also practical in the case of a locomotive 
boiler. 

A factor of increasing importance is the quantity of 
coal fired. Fig. 5 has been drawn to illustrate the relation 
between coal fired and turbine capacity. Boiler and fur- 
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nace efficiency are drawn as a parameter by showing the 
amount of heat transferred to the steam. All these data 
apply to a turbine supplied with steam at 550 Ib. per sq. 
in. and 900 deg. F. and with an exhaust pressure of 2 1b. 
per sq. in. gauge. The auxiliaries have been assumed to 
require one-sixth of the total steam generated. If, for 
example, a steam generator could be designed to transfer 
11,000 B.t.u. of the heat in the coal to the steam, a turbine 
would develop 7,000 b. hp. for traction on 9,000 Ib. of coal 
per hour. 

Applying this to a specific case, if a boiler and furnace 
can be designed to absorb 10,000 B.t.u. per pound of coal 
burned (77 per cent efficiency for 13,000 B.t.u. coal), a 
turbine will develop 4,100 b. hp. on 6,000 Ib. of coal per 
hour. If the locomotive operates at 80 per cent of this 
capacity for 10 hours, it will require about 25 tons of coal. 
Water consumption will be at a rate of about 4,200 gallons 
per hour. These figures are of extreme significance for 
they show that coal and water consumption per horse- 
power hour is about 60 per cent of any coal-burning steam 
locomotive now in operation. With the electric transmis- 
sion coal and water carried may well be only one-half the 
present amounts for the same work done in certain terri- 
tory. ; 

One may conclude that the burden of responsibility for 
future progress rests with the designer and builder of the 
boiler and furnace. While this may be true to some degree, 
the requirements for this item of apparatus have been so 
drastically modified that he has a genuine opportunity to 
produce the practical, efficient, coal-burning water-tube 
boiler so essential to an improved steam locomotive. 

Perhaps, in time, the coal-burning steam locomotive 
will be supplanted by some promising new form of motive 
power. However, these new forms of motive power that 
will utilize solid fuel appear to be a good many years from 
reaching a stage of development useful to the railroads. A 
logical plan in undertaking the creation of an improved 
steam locomotive is to make the best possible use of the 
existing technical knowledge pertaining to all of its com- 
ponents. 

This procedure should result in a locomotive more than 
competitive with the best on the railroads, plus utilizing 
coal as its fuel. 


Aluminum in 


Freight Car Construction 
(Continued from page 64) 


the answer for any one problem is approximately the same 
by both methods. These formulae for the evaluation of 
light weight may be used in studying new designs. We 
used them when we were working up the suggested design 
of open and covered hopper cars, which we have pre- 
viously mentioned, to prove the efficiency of our design. 

At present prices of materials a cost differential exists 
over standard steel cars when weight saving materials are 


used. We are hopeful that the increased use of aluminum | 


materials in freight cars will permit cost reductions which 
will be reflected in lowering these increased cost differ- 
entials. 

The greatest economic benefit will not be obtained with 
small numbers of lightweight cars but will be realized as 
every railroad obtains more and more lightweight equip- 
ment. It would seem only logical that in this day of large 
buying of freight equipment the lightweight program 
should begin now. 

In calculations which attempt to determine the value 
of weight saving, the figure most generally used for the 
cost of hauling non-revenue weight is one mill per ton- 
mile; sometimes it even gets to three mills. Since 1939 
the average straight-time hourly rate of railroad em- 
ployees has risen 52.2 per cent. The cost of fuel (coal and 
oil) in the same period has risen 101.0 per cent; in fact, 
since 1933, this latter cost has risen 236.5 per cent. Since 
the one-mill figure was established in the late ’20’s, we 
wonder if this cost of hauling non-revenue weight would 
hold true today or whether it has not now increased 
to that poirit where the cost of hauling dead weight is 
decidely uneconomical. 

Aluminum is one of earth’s more abundant metals. 
With it, weight can be saved without reduction of cross 
sectional area. Here is bulk and strength to withstand the 
hard knocks of railroad use. Its immediate availability in 
all forms today is a challenge to designers, builders, and 
buyers of freight equipment to thoroughly investigate 
its advantages and possibilities for future planning. ` 


* * * 


One of 37 Diesel-electric locomotives purchased by the National Railways of Mexico in 1946 
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Heavy repair work to all classes of Diesel power is be- 
ing turned out at an up-to-date plant built at Jackson- 
ville, Fla—Facilities include paint shop and storehouse 


To repair its present fleet of more than 150 Diesel- 
electric locomotives the Seaboard Air Line, on May 1, 
1947, started operating the first completely new Diesel 
shop facilities in the southeast. Located adjacent to 
the railroad’s steam backshop and engine terminal at 
Jacksonville, Fla., the new plant consists of a main 
machine and electrical shop, a paint shop and a store- 
house for replacement parts. 

The accompanying drawing shows the layout of the 
main shop building. It is a rectangular steel and con- 
crete structure, approximately 178 ft. by 205 ft. with 
two bays and an exterior of corrugated asbestos. The 
larger bay is used for dismantling and rebuilding oper- 
ations and for Diesel engine repairs. It is served by 


Balancing a motor armature 
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A locomotive moving out of the shop onto the 300-ton transfer 
table 


a 150-ton drop table and a 30-ton overhead traveling 
crane with pendant-type controls operated from the 
floor. About two-thirds of the space in the other bay 
is devoted to electrical repairs; the remaining space is 
assigned to cylinder-assembly operations. This bay is 
equipped with a 10-ton overhead traveling crane also 
controlled from the floor. A 6-ft. 6-in. wire fence sep- 
arates the machine and electrical shop working areas. 

Locomotives can be placed on any one of five tracks 
entering the building on the west side by means of 
the 300-ton transfer table. Four of these tracks are 
stub-end in the machine bay, the fifth track runs 
through the shop and into the steam backshop. In 
the opposite direction this track is in line with the single 
track in the paint shop on the other side of the transfer 
table pit. The transfer table, traveling cranes and the 
drop-pit table were supplied by the Whiting Corpora- 
tion. 

The drop-table pit spans the two southernmost tracks 
and includes a locomotive body support with hooks of 
80 tons capacity suspended from an overhead trolley 
that can be moved a distance of 30 ft. along one track, 
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The paint shop is located directly across from the main shop at 
one end of the transfer-pit table 


as shown in one of the illustrations. One-half of the 
second track from the south side of the building has an 
inspection pit flanked by depressed floors for making 
the running gear more accessible to the workmen. The 
third stub-end track spans an inspection pit for its en- 
tire length. The fourth and fifth tracks are at floor 
level without pits. The 25-ft. spacing of the track cen- 
ters provides ample working room between the locomo- 
tives on adjacent tracks. 

Diesel engine work at the present time consists main- 
ly of the replacement of worn parts by new or recon- 
ditioned parts with the heavy engine work handled on 
the floor at the north end of the machine bay. The 


A main generator is lifted from a locomotive by the 30-ton travel- 
ing crane—The crane controls are being operated by a workman 
at the job inside the cab—The locomotive-body-support or- 
rangement for the drop table is shown at the extreme right 
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cylinder-head assemblies are rebuilt at the north end 
of the smaller bay. All truck work is handled in the 
steam backshop. After repairs have been made to the 
engines they are run in for an extended period with a 
load on the main generator. The generator load is fur- 
nished by a General Electric load tester mounted on 
a hand push truck that can be moved to any track. 


Electrical Repair Equipment 

The electrical shop makes all classes of repairs to 
electric motors and generators. Special equipment and 
facilities for making these repairs include a Peerless 
Universal armature machine, a Gisholt Dynetric bal- 
ancing machine and an impregnating room with two 
Young Brothers’ baking ovens, a Devine vacuum im- 
pregnating tank, a varnish tank and an armature cool- 
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Above left: Removing mo- 
tor lead clamps — Above 
right: Bearings are fitted 
and motors assembled at 
this bench — Left: The 
shop office is elevated 8 ft. 
above the floor in the elec- 
tric-shop bay—Below: Pre- 
paring back connections on 
a motor armature for braz- 
ing 
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ing stand. The impregnating room is served by a five- 
ton Yale electric hoist, controlled from the floor and 
suspended from a monorail. The shop also has special 
stands on which armatures are placed and rotated dur- 
ing rewinding or coil-replacement operations. Motor 
and generator disassembly and assembly work and test- 
ing is done on the floor in the shop areas indicated on 
the drawing. 

The main shop has excellent natural lighting fur- 
nished by the large amount of window area that occu- 
pies about one-half of the side-wall space. Artificial 
illumination is produced by 42, 1,000-watt ceiling lights 
and 46, 200-watt side-wall lights. 

A special color scheme has been applied to the shop 
interior. The ceiling and rafters are a seafoam green; 
side walls and columns are finished in suntone yellow. 


Lowering an armature on the baking-oven dolly in the impregnat- 
ing room 


Left to right: The armature-cooling stand, the varnish tank, and 
the impregnating tank 
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The interior of the paint shop 


Stripping on armature—For rotating the armature easily it is 
mounted on old motor bearings that fit into cups on the stand 


The machinery and equipment are painted horizon gray 
and spotlight buff, except for the cranes which are a 
focal yellow. Floor stripes are a traffic yellow. 

The paint-shop interior, as shown in one of the illus- 
trations, has a single track flanked by working plat- 
forms that can be moved vertically. The exhaust hood 
and all spray-paint equipment was supplied by the De- 
Vilbiss Company. Lighting is furnished by 48, 200- 
watt lights. 

The Diesel parts storehouse is a one-story structure 
having a floor area of 10,500 sq. ft. and is located north 
of the main shop building. It is connected to the shop 
by a concrete roadway in order that parts may be moved 
readily by shop trucks. 
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EDITORIALS 


Power from the Atom 


Atomic energy, or more properly, nuclear energy, has- 


fired the imagination of almost everyone. Its discovery 
resulted in the development of the atomic bomb. It is 
now possible to effect transmutation— (at great expense ) 
—to make one element into another. The production of 
new radio-active isotopes have given the medical profes- 
sion new tools for exploration of the human body and 
has provided industry with new means of controlling 
manufacturing processes. Controlled release of nuclear 
energy can apparently be used to develop electric power. 

Aside from the devastating effect atomic bombs might 
have on railroad facilities, the only other visible applica- 
tion of nuclear energy to railroad operation, would be the 
production of power. Two types of power plants are 


indicated by present circumstances. One of these, a pri- | 


mary power plant, would develop power from uranium. 
It would occupy large ground space and could produce a 
bi-product of plutonium. It would apparently be neces- 
sary for it to generate so large a block of power, that 
only a few such plants, located near load centers are in- 
dicated. The necessary high temperatures required for 
the generation of power-plant steam create special prob- 
lems with the metals used in atomic piles. For this rea- 
son, they might become sources of relatively low-temper- 
ature heat rather than electric power. The plutonium 
bi-product could, in turn, be used to operate smaller 


plants of the order of 20,000 to 100,000 kw. These 
would require no more ground space than a coal-fired 


plant of similar capacity. 

The cost of power at primary and secondary plants 
would depend upon the price charged for plutonium. 
According to an estimate made in one of the best reports 
on the subject, “The International Control of Atomic 
Energy: Scientific Information Transmitted to the 
United Nations Atomic Energy Commission, June 14, 
1946—October 14, 1946”, equality of operating costs 
between coal power plants and nuclear power plants 
would be reached if the coal cost $10 per ton. At this 
price, the advantage of nuclear power plants would be 
less in the United States than in many other countries. 

A considerable amount of shielding would be required 
to protect operators from lethal radiation, even in the 
secondary plants. This would preclude their use in auto- 
mobiles, and probably in airplanes, or locomotives. They 
might be used in ships. Stationary power plants appear 
to be the most important potential application. For those 
who wish to study such possibilities in greater detail, 
a report, “Some Economic Implications of Atomic En- 
ergy”, by Walter Isard, Massachusetts Institute of 
Technology, is summarized in the Quarterly Journal of 
Economics, Harvard University Press, February, 1948. 
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It is conceivable that since secondary plants would 
not require fuel in bulk, they might be located at points 
which would reduce the shipment of unrefined mate- 
rials, the processing being done at the point of origin. 
Generally, it would appear that such plants would be 
properties of existing utility companies. At present, 
the cost of power generated in such plants would be 
prohibitive, but with rising prices of oil and coal, and im- 
provements in the production of plutonium, they might 
make the cost of electrical power from networks con- 
siderably less than that produced on locomotives. Under 
such a circumstance, there would be an added reason for 
more electrification of railroads. 

All of this is projecting an idea pretty far into the 
future. In any event, the influence of nuclear energy 
development, aside from its use as a bomb, is not one 
which need cause the railroads any immediate concern. 


Evaluating Welding 

Society Participation 

In last month’s issue a discussion of the relations be- 
tween the railroads and the American Welding Society 
was presented by L. E. Grant as chairman of the Cut- 
ting and Welding Committee, Electrical Section, Me- 
chanical Division, Association of American Railroads. 
Acting for that committee Mr. Grant set forth several 
reasons why the railroads should support the society. 
All of his reasons were sound. They were of the kind 
that most railroads have found to be excellent ones for 
working with other organizations that deal only with 
railroad problems. If these reasons could be evaluated 
in terms of dollars and cents saved they would be of 
more significance to the men making the decision on 
entering into the society’s acfivities. It is difficult, how- 
ever, to evaluate accurately the benefits accruing from 
the participation of the railroads in the activities of an 
association or technical society and determine whether 
or not the return on the investment is enough to warrant 
the expenditure of the time and money. 

Concrete evidence of the value of society meetings 
can be obtained by getting ideas about new methods 
that have been studied. As an example, the trend toward 
the more widespread use of a.c. welding equipment is 
a relatively new development. A recent study involving 
the replacement of 27 d.c. welding machines by 27 a.c. 
machines showed that a savings in power costs alone of 
nearly $10,000 was made by the changeover—enough 
to pay for all the electrodes used in one year with enough 
left over to pay for the cost of the equipment in 5% 
years. It is this kind of information that can be obtained 
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at a meeting of welding engineers which can be given 
a definite dollars-and-cents valuation. 

New developments in welding and the associated 
processes are being made constantly. On a business 
basis the railroads must keep up with these develop- 
ments and investigate those that show promise of pro- 
ducing savings. There is no better way to find out about 
the possibilities than to join with others who have the 
advancement of the art of welding as their common 
objective. 


Why Spend All The 
Money in One Place? 


One of the most difficult things to understand, over the 
period of the past two or three years, is the concentra- 
tion of thinking on the part of many mechanical officers 
and supervisors on the problems related to the mainte- 
nance and operation of Diesel-electric power. This has 
been almost to the exclusion of any consideration of the 
fact that the railroads of the United States still have 
more than 35,000 steam locomotives in service which, 
by any method of calculation, will have to be serviced 
and maintained for many years to come. Hardly a week 
goes by that we do not hear of a railroad which has 
purchased ten, twenty, or fifty Diesel-electric road loco- 
motives and immediately goes ahead with plans for new 
repair facilities for Diesel servicing, inspection and re- 
pair involving expenditures from several thousand to 
several million dollars. And they do this without ques- 
tion. 

For years the attention of the railroad industry has 
been drawn to the fact that its back shop and engine 
terminal facilities are to a large extent obsolete and 
when it is considered that for more than six or seven 
years the cost of everything involved in railroad main- 
tenance has been going up out of proportion to the gain 
in revenues it would seem obvious that the industry 
should embrace every opportunity to effect real and 
substantial economies by whatever means possible. As 
rapid as has been the introduction of the Diesel into the 
motive-power field and as spectacular as may be the 
economies credited to its use, it doesn’t make sense that 
the major part of the appropriations for shop and 
engine-terminal improvements should be allocated to the 
installation of modern facilities for the servicing and 
maintenance of between 10 and 15 per cent of the mo- 
tive-power inventory to the neglect of the facilities 
needed to maintain the other 85 to 90 per cent. . 

With the exception of a few of the more progressive 
roads, almost none have had programs of modernization 
of engine terminals for the handling of steam power 
for many years. In the case of the few exceptions where 
studies have been made and new terminal facilities in 
the form of better track arrangements, better coal- and 
ash-handling equipment, better inspection facilities, 
modern lubrication stations, and modern machine tools 
and shop equipment within the enginehouse have been 
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installed the investment has paid handsome returns to 
those roads which have had the foresight to make the 
most of their opportunities. 

Considerable criticism has been directed at the con- 
tinually increasing state of obsolescence of the machine 
tools and shop equipment in the average locomotive 
and car shop used for making heavy repairs. Here, 
again, due credit must be given the roads that have 
planned co-ordinated modernization programs for heavy 
repair facilities for they have not only been able to keep 
down, or substantially reduce, the out-of-service time 
that locomotives or cars require during the overhaul 
operations, but in most cases these modernization pro- 
grams have definitely effected material decreases in the 
unit costs of shop operations. The experience of a few 
progressive roads has demonstrated that most roads are 
throwing away dollars every day that might well be 
saved and put to profitable use. 

It has always been assumed that an annual saving of 
from 16 to 18 per cent on the investment would justify 
expenditures for improvements. It has been shown 
that a wide-awake shop engineering department can 
find plenty of places around shops and engine terminals 
where a variety of items of machine tools and shop 
equipment can be installed that will pay for themselves 
in from 30 to 60 months. 

It shouldn’t be a difficult matter for an accountant or 
an engineer to convince railroad management that even 
if it might be desirable for a railroad with, say, 200 or 
more locomotives to replace all the steam power with 
Diesel, it is still going to be several years before such 
a complete change could be brought about. In the mean- 
time, the cost of handling steam power in obsolete shops 
and terminals is mounting higher and higher. The in- 
creasing obsolescence with each passing year broadens 
the field of opportunity for the use of modern equip- 
ment that will not only help keep locomotives and cars 
out on the road where they can be used to produce 
revenue but will accomplish that end at reduced unit 
costs. 


Random Notes On 
Magnafiux Testing 


The second national conference on Railroad Magna- 
flux Testing, held at Chicago and attended by upwards 
of 150 railroad men and others interested in the subject, 
developed fully as- much pertinent information and 
exchange of ideas as the first conference two years ago. 
As pointed out by the chief mechanical officer who 
opened the two-day meeting this year, it is of the utmost 
importance,. first, to determine which equipment parts 
need checking with Magnaflux, Zyglo and other non- 
destructive test methods and, second, to organize the 
work so it can be done on a production basis and not be 
a bottle neck in repair shop operation. 

A further vital requirement is to make sure that 
inspectors know what to look for in the way of defects, 
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where they are most likely to be located, and how impor- 
tant it is not to overlook any. In examining car axles 
with Magnaflux test equipment, as now required by 
A. A. R. rules, for example, it may happen that 100 or 
more axles are checked before discovering one with a 
defect. As a consequence, inspectors are likely to con- 
sider the work more or less routine and become careless, 
with the result that a defective axle passes the inspection 
point, is returned to service, and causes a train derail- 
ment, personal injuries, possibly death, and extensive 
property loss. When this happens, the money cost alone 
may exceed the entire expense of Magnafluxing all 
axles on the railroad for a number of years. 


Facts proving the necessity for ceaseless vigilance in 
inspecting all critical equipment parts should obviously 
be brought to the attention of inspectors in as forceful 
a manner as possible. This can be done while instruct- 
ing new men in their work by word of mouth, by 
monthly bulletins, and by publicizing, system wide, any 
exceptional instances of defects discovered which might 
have resulted in serious accidents. It might also be a 
good idea to post on each shop bulletin board, or on a 
portable board located at the Magnaflux machine, a 
large-scale picture of a derailment caused by failure of 
some equipment part and thus serve as a constant re- 
minder to inspectors. 


Still further in connection with the human element in 
non-destructive testing of railway equipment parts, it 
was brought out at the conference that inspectors should 
.be carefully chosen, thoroughly instructed, and paid a 
sufficiently high rate so that they will not bid off some 
other job a few months after they have really become 
proficient in locating defects. Relief operators of inspec- 
tion equipment should be required to work the machines 
at least one shift every two or three weeks so as not to 
forget all they have learned and be available in case 
the regular operators are away. 

Another essential precaution is to give operators peri- 
odic vision tests to make sure that any using eyeglasses 
are suitably fitted. An incident which might have proved 
disastrous occurred recently when a shop foreman, pass- 
ing the Magnaflux machine, noticed indications of a 
car-axle crack which the operator apparently was over- 
looking. Investigation developed that the operator had 
left his glasses home that morning and was attempting 
to perform critical inspection work without them! 

It cannot be questioned that the cost of inspection 
with Magnaflux in most railroad shops is higher than it 
should be. The greatest cost is labor, far outweighing 
costs of equipment, materials, power and the like. That 
portion of labor required for material handling is 
usually several times the actual inspection labor. 

In reducing costs, the first step is the use of specialized 
instead of general-purpose equipment. Most present 
Magnaflux railroad installations involve general-purpose 
machines because of the wide variety of parts inspected. 
Many wheel shops, on the other hand, make use of 
specialized equipment, reducing the cost from over one 
dollar an axle to 20 or 30 cents an axle. 
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A typical railroad’s Magnaflux inspection experience, 
made available at the conference, shows the following: 
Axles inspected, 70,000; axles found cracked, 3,500; 
axles found cracked between the wheat seats, 34; 
cracked axles salvaged by turning to smaller size, 
2,100; axles scrapped, 1,400. 


Permanent vs. 
Portable Scaffelding 


In any passenger- or freight-car major repair shop, scaf- 
folding of some sort is necessary for the performance 
of the work involved in overhauling rolling stock. The 
efficiency with which the work is done can be dependent 
to a large extent upon the type of scaffolding in use. 
The usual form of permanent scaffolding offers versa- 
tility, ease of adjustment to various levels, and conven- 
ience to the working area. While these are minimum 
essentials to be realized in order that a suitable quantity 
and quality of work may be performed from the scaf- 
folds, it must also be kept in mind constantly that the 
work from the scaffold does not comprise the total done 
upon the car exterior. Non-intetference of the scaffold 
or its supports with exterior work other than that per- 
formed on it deserves equal consideration. 

Portable scaffolding offers the ultimate in non-inter- 
ference with other work, while at the same time it can 
be made flexible enough to accommodate virtually any 
work that is normally done on permanent scaffolding. 
Different levels at which various jobs are most efficiently 
performed can be attained in portable scaffolding by 
designing individual units of varying heights. Portable 
units made with platforms of varying heights offer the 
advantages of permanent scaffolding plus the additional, 
and very important, advantage of easy movability from 
an area where scaffolding supports would interfere with 
other work. This is of particular importance in the 
overhaul of modern passenger cars because of the great 
amount of heavy equipment mounted on the underfram- 
ing. Portable scaffolding which can be moved clear of 
the area in which non-scaffold work is being done does 
not hinder the removal or application of heavy parts. 
Air-conditioning units, generators, and batteries are a 
few examples of cases where a clear path is a valuable 
time saver in mounting or dismounting heavy parts. 

At least one modern passenger-car repair shop has 
been designed and is operating without any form of per- 
manent scaffolding. The result is clear, spacious aisles 
for transporting materials, and unobstructed working 
areas for exterior work on the lower parts of the cars. 
Cars do not have to be spotted, and perhaps moved sev- 
eral times, during the course of an overhaul, in order to 
remove or apply heavy underframe equipment or to 
handle other work which would be obstructed by the 
scaffolding supports. At the same time portable scaf- 
folds furnish safe and flexible platform supports for 
work anywhere along the side of the car and are usable 
across the ends of the car as well. 
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Lead Compensating Brake and 
Freight-Car Weight Reduction 


To the EDITOR: 

The March 1948 issue of Railway Mechanical Engineer 
carried an editorial entitled “Freight-Car Weight Reduc- 
tion” that revealed two interesting facts. 

1—That it had been established that it is practical to 
reduce the weight of 50-ton hopper cars to a value that 
“permitted a ratio of pay load to gross load of upwards 
of 82 per cent.” 

2—That about two thirds of the 50-ton hopper cars 
ordered in 1947 weighed “less than the minimum at which 
the single capacity brake will meet both maximum and 
minimum braking ratios.” 

I think that it would be of interest to enlarge on these 
statements somewhat and point out the relationship be- 
tween weight reductions and braking ratios so that it may 
readily be determined the degree of handicap on weight 
reduction that is imposed by the single capacity brake. 

With respect to point number one, 82 per cent payload- 
gross-load ratio establishes the empty car weight at 30,420 
lb. This, of course, is determined by taking the pay load 


180 


Load Braking Ratio=26.1% 


as 82 per cent of the axle load limit of 169,000 Ib. and 
subtracting it from that gross load figure. Now 75 per 
cent braking ratio of the empty car provides a braking 
force of 22,815 Ib. With the single-capacity brake this 
same force only is available for braking the loaded car 
and in order that the braking ratio does not fall below 
18 per cent we find that the gross load of the car must not 
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Max. Pay Load with ABLC 
Braked at 65% of Lt Wt. 


Load Braking Ratio = 30% 


Mox.Pay Load with 
Single Capacity Brake: 
15% Empty B.R. 
18% Load B.R. 


40 42 46 
° Gant Weight of Car (1, 000 Lb.) 


Effect of braking ratios on loading of lightweight freight cors—Per cent of 1947 orders for 50-ton cars weighing 
under 40,600 Ib.: hopper cars, 66; gondolas, 10; box cars, 16 


exceed 126,700 Ib. Since the axle capacity is 169,000 Ib. 
it follows that a pay load of 42,300 Ib. is sacrificed. 

Since hopper cars are the type that usually are loaded 
to capacity it would not take long to pay for brake equip- 
ment that would permit the handling of this extra pay 
load. There are four ways in which savings can be effected 
through the use of a multicapacity brake: 

(a) The saving in fuel in hauling empty cars that 
weigh up to 11,000 Ib. less. 

(b) The saving in hauling very much larger pay loads. 

(c) The saving in stopping distance due to very 
material increase in braking forces on the loaded car. 

(d) The saving in wear and tear to equipment due to 
the more uniform braking forces on empty and loaded 
cars. 

In the case of the single-capacity brake, the range in 
braking ratios is 18 to 75 per cent and with the load 
compensating brake the range is 30 to 65 per cent. 

With respect to point number two, the exact weight 
of the empty cars built in 1947 is not given but at least.one 
an empty weight of 28,000 Ib. A glance at the graph will 
show the sacrifice in pay load for each increment of emp- 
ty-car weight reduction. 


Max. Pay Load 
(Based on Axle Load 
Limit - 169,000 Lb.) 


Pay Load 
1 = 128,400 Lb. 
2= 95,000 Lb. 
3=139 000 Lb. 


48 50 52 54 56 


The bottom sloping line shows the reduction in pay 
load as the light weight is reduced below 40,600 Ib. which 
is the minimum tare weight of a car that can carry an 
axle capacity load with the single-capacity brake. The 
broken line indicates the pay load that can be carried 
when the Load Compensating feature is added to the 
AB brake equipment. The difference between these two 
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pay load figures represents the increase in pay load due 
to this added feature. As a specific example, assume a 
light car weight of 30,000 1b. If the single-capacity brake 
is employed the pay load is found at reference number (2) 
and moving along the horizontal line to the left we find 
that the permissible pay load is 94,000 lb. If the Load 
Compensating feature is added the pay load is found at 
reference number (3) and the permissible pay load is 
found to be 139,000 Ib. To say this another way, for every 
hundred lb. weight saving below 40,600 lb. tare weight 
the pay load is reduced 317 Ib. if the single-capacity brake 
is retained. If the Load Compensating feature is added 
the pay load may be increased 417 lb. for every 100 1b. 
reduction in tare weight. 
C. D. Stewart, VICE PRESIDENT, 
Westinghouse Air Brake Company 


Present Status of 
Freight Car Weight 


To the Eprtor: 
Your comments in the editorial entitled “Freight Car 
Weight Reduction” printed in the March, 1948, Railway 


Mechanical Engineer, set forth clearly some of the factors - 


that have hampered improvement in the ratio of payload 
to gross load since 1937, when the present braking require- 
ments were adopted. When comparing weights with the 
minimums for which the single-capacity brake is per- 
missible, however, consideration of additional factors 
indicates more definitely the extent to which lightweight 
construction has been adopted for various types of cars. 

The majority of carbon-steel hopper cars conform 
closely to the A.A.R. standard design. The normal 
weights of such cars vary, depending on the trucks and 
specialties used, but fall within narrow limits. The Com- 
mittee on Car Construction shows the estimated weight 
of its standard 50-ton carbon-steel hopper car as 41,400 
Ib. The figure given in the Mechanical Advisory Commit- 
tee Report is 39,960 1b., evidently with one-wear steel 
wheels. Corresponding estimated weights for the A.A.R. 
70-ton hopper car are 47,600 to 47,900 Ib. with steel 
wheels. Therefore, the fact that two thirds of the 50-ton 
hopper cars weighed less than 40,600 Ib. and half of the 
70-ton cars less than 50,400 Ib. does not necessarily indi- 
cate that any deliberate effort has been made to reduce 
weights, but simply agrees with the normal weight varia- 


tion of the A.A.R. standard designs. Some railroads have 
even increased thicknesses of body sheets to increase the 
lightweight to the minimum for the single-capacity brake. 
Other roads, finding the weight below the minimum have 
raised the braking ratio on the empty car above 75 per 
cent or increased the brake-pipe pressure to secure 18 per 
cent on the cars when fully loaded. 

Boxcars involve conditions quite different from those 
of hopper cars. The A.A.R. 50-ton 40 ft. 6 in. boxcar 
normally weighs about 46,800 lb. and 50 ft. 6 in. cars 
about 55,000 lb. Therefore, if the shorter boxcar even 
approaches the dividing line of 40,600 1b., it represents 
a weight reduction of about 6,000 Ib. 

Gondola cars of the several common types and lengths, 
of both 50-ton and 70-ton capacities, vary much more than 
box or hopper cars in designs and in weights. A large 
majority exceed the minimum weight for the single- 
capacity brake, but a more detailed classification would 
be required to determine definitely the significance of 
weight as compared to limits which are set by brake 
regulations. . 

A record of freight cars for which the writer’s com- 
pany furnished high-strength steel indicates the extent 
of weight reduction in freight cars of various types, 
because that material is usually used to secure light con- 
struction. Comparing the number of high-strength steel 
cars of each type with the total cars of that type ordered 
in 1947 shows that gondolas had the highest per cent of 
Cor-Ten applications, boxcars ranked second and hopper 
cars third. All the gondolas and boxcars ld plain AB 
brakes, but a considerable number of hopper cars were 
equipped with load-compensating brakes. 

Committees who have analyzed the economics of light- 
weight freight cars have agreed that savings per ton of 
weight reduction in gondolas and hopper cars are two to 
three times the savings in boxcars. Yet during 1947, Cor- 
Ten was specified for a larger per cent of boxcars, which 
can be lightened with the plain AB brake, than hopper 
cars, which need special brakes if built lighter than the 
A.A.R. standard. Furthermore, the largest percentage of 
Cor-Ten equipment was in gondolas, which permit sub- 
stantial weight reduction and savings without special 
brakes. This, we believe, proves that the braking problem 
constitutes a present barrier which prevents the railroads 
from achieving the economic advantages of lightweight 
equipment with high ratios of payload to gross load. 

A. F. STuEBING 
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Shadowless Light 


A novel arrangement that furnishes shadowless light for 
cleaning, painting and other miscellaneous work on the 
interior of passenger cars has been designed and con- 
structed by the shop forces at the Chicago, Rock Island & 
Pacific Forty-ninth street passenger-car shop at Chicago. 
The lighting fixture is in the general shape of a cross and 
contains a light bulb in an explosion-proof fixture in its 
top and in each of its two side extremities. The three bulbs 
are so spaced with respect to each other that, regardless of 
the location or position of the workman, at least one of the 


Illumination from one of the three lights continuously shines on 
the work area regardless of the position or location of the work- 
mon in front of the stand 
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lights is at all times illuminating the work area without 
shining in his eyes when the fixture is placed behind the 
man. The superior illumination that results from the 
three-light fixture results in better workmanship and re- 
duced working time in two ways: the work can proceed 
at a faster pace consistent with quality and the time lost 
from moving or locating the usual single-light fixtures or 
extension cords is eliminated. Three of these lights placed 
within a passenger car are normally sufficient to furnish 
the illumination necessary for interior car work. 

Construction of the shadowless light is relatively simple 
and can be completed largely with scrap material. The 
base is made from a piece of round cast iron about 14 in. 
in diameter to give the fixture enough weight and width 
for stability. Welded either directly to the base or to a 
short length of pipe above the base is a T-section of pipe. 
The tee is placed low to permit the power cable to enter 
the fixture at a height that will minimize the hazard of 
people tripping over the cord. The top of the tee is 
fastened to a length of %4-in. pipe. At the top of this 
pipe is a small electrical connection box, from which 
emanate the three power lines for the three light bulbs. 

The lighting stands are equipped with 75 ft. of ex- 
tension cord to facilitate their placement at any point with- 
in a car and with explosion-proof fixtures to permit their 
use for paint spraying operations. The explosion-proof 
fixtures, which are of a standard design and purchased 
complete, are fastened to the three upper extremities of 
the overall fixture. They have threaded outer globes 
which are easily removable for cleaning with lye or var- 
nish remover. 


Oscillating Lights 
On Suburban Trains 


According to the March North Western Newsliner, 66 
suburban trains of the C. & N. W. have been equipped, 
with Mars rear-end oscillating warning lights and it is 
the intention of the North Western to have all of its 
suburban trains equipped with these safety lights. De- 
veloped by the North Western in conjunction with the 
Mars Signal Light Company, the rear-end red light is 
automatically turned on when the engineman reduces 
air pressure to apply the brakes. The red light oscillates 
in a “figure 8” and its rays are visible at great distance, 
even around curves. 

This is described by the operating vice-president of 
the road as one of the most effective safety devices yet 
developed for railroad use, being a valuable aid on 
through trains and a supplementary safety factor in 
suburban service. 

The lights have been installed on the rear end of 
trains operating over each of the railroad’s three subur- 
ban territories. Sufficient lights to complete the pro- 
gram will be received and installed. Some of the new 
lights, in addition to the red light, will have an alternate 
white light for use when trains are backing up for any 
considerable distance. 
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The light is a self-contained unit and when set on 
“automatic” it operates through a reduction of air 
pressure by the engineman. On top of the light is a 
three-position switch which may be set for automatic 
operation, manual operation or off. The light is con- 
nected by a hose to the rear brake pipe hose and its 
beam describes a large “figure 8.” 

When the switch is in automatic position and a 15-lb. 
or more brake-pipe reduction is made the light comes 
on. The light will continue to operate until the brake- 


Based on experimental trials, which were later veri- 
fied by actual car coupling tests, it was found that the 
preferred method to correct this difficulty is to modify 
the pulling face of the M.C.B. 1904 contour coupler 
knuckles as shown in one of the illustrations. This 
change provides ample clearance for satisfactory inter- 
coupling with the Type H tightlock coupler. It also 
improves the hook on the pulling face of the M.C.B. 
knuckles, thus improving the contact relation between 
two M.C.B. couplers, an M.C.B. and Type E coupler, 
and an M.C.B. and Type H tightlock coupler, when 
these combinations are intercoupled. This change will 
not alter the contour gauge dimension of M.C.B. 
couplers, which is the perpendicular distance from the 
guard arm to the knuckle nose. 

Existing M.C.B. 1904 contour knuckles when some- 
what worn, will probably cause no interference when 


Pattern of light thrown by 
Mers oscillating light on 
the rear of the train 


pipe pressure is restored, and a small reset button is 
pushed in releasing the relay. 

When the switch lever is in manual position the 
light will come on and continue to operate until the 
switch lever is turned to off position. , 

Ordinarily, when in use, the switch is turned to 
“automatic”, and if an engineman makes a stop with 
less than a 15-lb. reduction, he makes a further reduc- 
tion to 15 1b. upon completion of the stop. 

Virtually all of the North Western’s through trains 
are equipped with the red rear-end warning light. Addi- 
tionally, all Diesel-electric freight and passenger loco- 
motives and a number of steam locomotives are 
equipped with a head end oscillating light which flashes 
a brilliant white light in the form of a ‘figure 8” when 
the train is in motion and automatically changes to a 
red “figure 8” when the train is stopped in an emer- 
gency. 

Since inauguration of the use of this emergency red 
warning light, it has been credited with preventing two 
side collisions in multiple-track territory. The oscil- 
lating white light is of real benefit in preventing cross- 
ing accidents involving highway traffic for the reason 
that it is more likely to attract the attention of motorists 
than is the straight beam light. 

Since these lights were first deevloped on the North 
Western they have been adopted by a number of rail- 
roads throughout the country and are steadily increas- 
ing in general usage. 


An Intercoupling Problem 


According to a circular letter sent out on March 17 
by the A. A. R. Mechanical Division, the Committee 
on Couplers and Draft Gears has received reports of 
difficulty experienced in intercoupling Type H tightlock 
couplers with couplers having M.C.B. 1904 contour. 
The mechanical committee of the standard coupler 
manufacturers, and the A. A. R. committee, have co- 
operated with some of the railroads in an effort to find 
the best possible solution to the problem. 
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intercoupling with Type H tightlock couplers, and will 
therefore not require modification, Existing new or 
slightly worn M.C.B. 1904 contour knuckles, which will 
not satisfactorily intercouple can be corrected by re- 
moving approximately 3/16 in. of metal at the maxi- 
mum location, as shown by the shaded area in the illus- 
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Gouge for checking M. C. B. 1904 contour knuckles 
modification 


tration. A suitable gauge that may be used to check 
M.C.B. knuckles, which have been so modified, is shown 
in the other illustration. 

The standard coupler manufacturers are arranging 
to alter their M.C.B. 1904 contour-knuckle pattern and 
corebox equipment to incorporate this change in a 
manner that will not reduce the strength of the knuckle 
through the pulling face. These manufacturers will 
furnish this new modified M.C.B. knuckle on all orders 
as soon as pattern equipment has been changed. 

It is recommended in the circular letter that when 
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Modification to M. C. B. 
1904 countour coupler p 
knuckles to permit inter- 
coupling with Type H tight- 1 
lock couplers 


an M.C.B. coupler with 1904 contour cannot be satis- 


factorily intercoupled with an A. A. R. Type H tight- - 


lock coupler, the knuckle in the M.C.B. coupler be re- 
placed with another knuckle of like design in which 
the modification shown has been made either by the 
railroad or the manufacturer. 


Metallie Steam 
Connection Repairs 
Assembling Metal Insulation Guards 


Longer life is obtained from the felt insulation applied 
to the steam-line metallic connections between cars as well 
as better protection to workers and inspectors handling 
these lines by the application of a metal guard at the Rock 
Island’s Forty-ninth street, Chicago, passenger-car shop 


Applying the prefabricated piece of galvanized iron which covers 
the insulation on the car steam-line metallic connections 


forces. The guard protects the insulation from water and 
other damage and retains it in place from shopping to 
shopping, thereby making it possible for a man to handle 
the connection with steam in the line. 

The piece of felt insulation, which has been previously 
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cut to shape in the shop, is placed in an enameled con- 
tainer which is purchased ready made. The enameled con- 
tainer with the insulation piece is then placed around the 
main pipe member of the steam-line connections. Over 
this assembly is placed a section of 26-gauge galvanized 


The section of galvanized iron which protects the steam-line 
connection insulation is secured in place by four rivets set with 
a squeeze riveter 


iron. This galvanized covering is made in the tin shop 
from a template which outlines both the required contour 
of the covering and the location of the four holes to be 
drilled. The final form of the cover for fitting over the 
assemblage of the line, insulation and enamel container is 
attained by bending on a hand roller. 

The galvanized-iron cover is fastened in place with 
four hollow rivets secured in position by a pneumatic 
squeeze riveter. During the riveting operation the as- 
sembly is held in a pneumatically-operated vise with a 
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jaw opening that fits the contour of the finished insula- 
tion assembly. 


Assembling Metallic Connections 


One man can assemble Barco steam-line connections 
easily, quickly and safely at the Forty-ninth street, Chi- 
cago, shops of the Chicago, Rock Island & Pacific, with 
the aid of a unique device for compressing the ball-joint 
spring and holding the two parts of the assembly in place 


Jig for holding the ball-joint spring compressed while inserting 
and tightening the four bolts which secure the flanges on Barco 
steam line connections—The fulcrum end of the lever is shown 
hooked to the vise-shaft handle—The other end of the lever 
has an L-shaped rod, the horizontal bar of which slips under- 
neath the end of the work bench opposite the vise and holds 
the connection joints together by retaining the lever in place 


for inserting and tightening the four bolts which hold 
the joints together. The flanged section which contains 
the ball joint and the spring in place is held in a vise and 
the section containing the steam-connecting line placed on 
top with the two flanges together. The opposite end of 
the latter member is supported by a block of wood which 
rests on a piece of strap iron that pivots from the base of 
the vise. 

The spring is compressed and the two flanges held to- 
gether for the insertion of the four bolts by a lever which 
runs transversely with respect to the length of the steam 
line. The fulcrum end of the lever has a hook which fits 
under the shaft through which the vise handle fits and re- 
volves. About one foot from this end, where the lever 
rests upon the top member of the assemblage, is the point 
at which the force from the lever is applied; pushing the 
lever down at the end opposite the fulcrum compresses 
the spring and brings the two flanges together. They are 
held together for the insertion and tightening of the four 
bolts by hooking an L-shaped rod on the other end of the 
lever underneath the other end of the bench. 

The wood block which supports the one end of the con- 
nection is roughed out to the approximate contour of the 
connection at the place it rests on the wood. A long bolt 
extends through this block of wood and protrudes about 
one inch below the bottom. The extension fits into a hole 
in the strap iron, and the block is held in place with a nut. 
The swinging support is mounted to the base of the vise 
and can be pivoted to any desired position as well as swung 
clear of the working area when not in use. This support 
is made from a section of strap iron 1% in. by 2 in. It ex- 
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tends horizontally outward from the vise for about 15 in., 
upward for about 6 in., and then back inward again toward 
the vise for about 4 in. It is this latter section on which 
the wooden block rests. 

The lever with which the ball-joint spring is compressed 
is made from a piece of wood, 2 in. by 2 in., the length de- 
pending on the width of the bench. On one end is the 
hook which fastens to the vise-handle shaft and which is 
connected to the work by a link chain, the end of which 
bolts to the wood. About 1 ft. from this end is a small 
piece of 2-in. by 2-in. wood of about 5 in. long. This is 
set perpendicular to the main piece of wood and is held 
in place by a length of %-in. by 1%4-in. iron which is bent 
to a U-shape and fits over both pieces of wood. 

Two holes are drilled in each side of this piece of 
U-shaped iron, one pair for inserting a bolt through the 
main wood section and the other pair for inserting a bolt 
through the short length of wood. To the free end of the 
short length of wood is fastened a piece of iron % in. by 
114 in. bent to fit the round top of the steam-line-connec- 
tion flange. It is this section which rests upon the con- 
nection and applies the force to the spring when it is 
being compressed. The far end of the lever, the end to 
which the force is applied, has a length of 14-in. diameter 
rod fastened to it. This length of rod is bent to an L shape. 
When this end of the lever is brought down to compress 
the spring it is the horizontal part of the L-shaped rod 
which fits under the bench and holds the lever in place. 
The length of the main vertical stem of the L of this rod 
is just long enough to keep the spring compressed snugly, 
and the horizontal portion which hooks under the bench 
extends far enough under the bench to assure a firm grip. 


STEEL ALLOCATION PLAN ACCEPTED BY 96 RAILROADS.—The 
Department of Commerce’s Office of Industry Cooperation, as 
of April 20, had received notices of compliance from 96 
prospective railroad participants in the new “voluntary” 
agreement for the allocation of steel for use in the freight- 
car building and repair program. The plan, which was framed 
to conform with Public Law 395 enacted December 30, 1947, 
supplants arrangements worked out last year by the Office 
of Defense Transportation and the steel industry. There 
were 134 railroad participants in the latter. Compliances had 
also been received from all but two of the eleven contract 
car builders which were participants in the O.D.T. plan, 
while all 32 of the interested steel producers had filed. Com- 
pliance notices were also coming in from prospective partici- 
pants among component parts manufacturers and private car 
lines. The O.1.C. requests for compliances were issued 
March 31, but no deadline date for the returns was set. 


The Safety Score in 1947* 


Casualty rate 
per million 


man-hours 

Rank Railroad Killed Injured 1947 1946 
Jee wits apeatpet 215 1.80 2.95 
2 wih 180 1.96 2.09 
32 N. 205 3.95 4.50 
4 C; 342 4.18 3.85 
Sis E 321 5.84 7.40 
6 A. 369 6.58 8.34 
7 Pi A 507 6.92 10.20 
8 ALSO 616 7.00 10.25 
9 .M. 543 7.29 5.90 
10 a SA 617 7.30 7.13 
11 BE e 542 7.87 8.13 
12 E oS 753 8.21 8.65 
13 aie 521 8.42 8.46 
14 fee: e 1,252 8.44 8.03 
15 A. 1,518 9.44 12.43 
16 Pts) 1,544 9.64 11.27 
17 S 714 9.88 12.55 
bT REER. Ph 3,463 10.83 8.34 
19.5. espe 712 11.01 15.85 
20 hic: NA. 578 12.02 12.35 
21 Ae 4,473 12.04 13.76 
22 Gs 815 14.14 14.43 
Totals and averages....435 20,800 8.62 9.45 


“Figures reported by the A.A.R. Safety Section for Group A Railroads 
(50 million man hours or more per year 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Locating 
Eeeentrie Cranks 


Eccentric cranks are accurately located for proper throw 
at the Union Pacific’s Omaha shops with a device on 
which the driving wheels are mounted and revolved. One 
end of an adjustable rod, which substitutes for the eccen- 
tric rod, fits over the pin of the eccentric crank while 
the other end is connected to a simulated valve crosshead 
which travels in a simulated valve guide. On the guide is 
mounted a metallic gauge on which lines are scribed to 


A pair of drivers being 
checked for correct loca- 
tion of the eccentric crank 
on the eccentric-locating 
machine — The heavy 
counterweight shown on 
the crankpin is used to 
even the load on the elec- 
tric drive motor throughout 
the revolution of the drivers 


indicate the proper crosshead travel, or eccentric-crank 
throw, for each class of locomotive. 

The eccentric crank is placed in its approximate loco- 
tion on the crank pin by lining up the bolt holes, and the 
drivers are revolved by an electric-motor drive. This 
revolution of the drivers measures the throw of the 
eccentric crank on the gauge which is mounted on the 
guide. The distance is indicated by two metal markers 
which are engaged and moved by a projecting member 
on the simulated crosshead which fits between the two 
moveable markers. The projection engages the marker 
farthest from the driving wheels on that portion of the 
revolution in which the crosshead is moving away from 
the drivers. The marker is pushed as long as the cross- 
head is moving in this direction. When the crosshead 
direction reverses the flat-surface contact is broken and 
the marker stays in its furthermost position. The rear 
marker is placed at the other end of the stroke in a sim- 
ilar manner when the crosshead is moving in the opposite 
direction. The distance between the two markers indi- 
cates the throw of the eccentric crank. 

With the markers in the positions given them by the 
movement of the crosshead, the moveable ruled metallic 
strip is lined up so that the zero mark, which is at the 
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end of the ruler farthest from the drivers, lines up with 
the far marker. If the eccentric crank throw is correct 
the rear marker will then line up with a line which is 
marked for each class of locomotive and which is a 
distance away from the zero line equal to the correct 
crank throw. 

Where the throw of the crank, determined by the 
marking on the gauge, exceeds the amount prescribed for 
the valve travel of the particular class of locomotive being 
checked, the pin end of the crank is moved toward the 
center of the driving axle; where the throw is too little, 


The drive and the clamping mechanism of the eccentric-crank 
locator—The end of the primary drive shaft, which is belt driven 
from the motor, is shown where it connects to the lower shaft 
through a worm gear—tThe rubber-tired drive, one wheel of which 
can be seen at the left, clamps to the locomotive wheels by pivot- 
ing about the lower drive shaft—lIt is actuated by the scrap air 
pump, the lower half of which is visible 
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the crank is moved away from the axle center. The 
eccentric crank is moved on the crank pin and the check 
is then repeated until the eccentric crank has the proper 
throw. 

With the eccentric crank properly located on the crank 
pin, keyways can be laid out and bolt holes drilled on new 
eccentrics, or bolt holes reamed and key adjustments 
marked on old eccentrics where the location was shifted. 
Where used eccentrics are shifted, existing keyways in 
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Close-up of the simulated valve crosshead and guide, showing 
the moveable gauge for checking proper crosshead travel 


the crank pin and in the eccentric crank are not disturbed, 
all adjustment for relocation being made with an offset 
key. When new bolt holes are made, or when existing 
holt holes have to be reamed because of adjusting the 
crank location, this is done with the drivers in place on 
the eccentric-crank locating machine. A radial drill press 
is mounted alongside of the locating machine to perform 
the drilling operation. 

The locating arrangement is adjustable to accommodate 
the driving wheels of all classes of locomotives. The rod 
which takes the place of the eccentric rod has a universal 
joint near each end to take care of slight irregularities in 
the alignment between the drivers on the machine and 
the simulated valve guide. The end which fits the pin in 
the eccentric crank contains an adjustable opening so 
that the three rollers will fit snugly on any size pin. This 
adjustable bushing is composed of two semi-circles with 
a hinge arrangement joining them together at the pivot 
point; they are joined together opposite the pivot point 
by a bolt which increases or decreases the gap to enlarge 
or reduce the bushing opening. The small wheel crank 
located on the top of each guide moves the guide in and 
out in a direction parallel to the drive-wheel axle to align 
the extended center line of the guide with the eccentric 
crank pin. A large wheel on the center of the transverse 
supporting member for the two guides adjusts both guides 
simultaneously up or down so that they may be placed 
in the proper location relative to the center line of the 
driving wheels. 

The drivers are revolved by four pneumatic rubber 
tires which are raised to position and held against the 
drivers by means of an air-cylinder. The tires are driven 
through V-belts and shafting in a step-down speed ar- 
rangement from an electric motor. The motor turns a 
shaft through a belt drive. This shaft in turn drives two 
shafts perpendicular to it, one at each end, through worm 
gears. On each of the second shafts are mounted two 
small pulleys which drive two large pulleys mounted on 
the shaft to which the rubber-tired driving wheels are 
fastened. The load on the motor is equalized throughout 
each revolution of the drivers by a counterweight hung 
on each crankpin. : 
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Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who de- 
sire assistance on locomotive boiler problems. In- 
quiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Removing Oil 

Q.—What methods are employed for removing exces- 
sive amounts of oil from the inside of a locomotive boiler? 
Is a regular washout sufficient? E.K.R. 


A.—Excessive quantities of oil can be removed from 
a locomotive boiler by boiling. This is done by remov- 
ing the dome cap and filling the boiler with two gauges 
of warm water, and applying 150 to 250 lbs. of Paige- 
Jones chemical No. 81 or No. & through the dome 
cap opening. The quantity depends on the size of the 
boiler to be cleaned. Apply a steam line to the front 
mud-ring corner washout plug hole and allow the steam 
to heat the water for five hours. Then apply a warm 
water line to the blow-off cock and allow the water to 
overflow through the dome cap opening for three 
hours. The water line should be choked to at least a 
114-in. diameter. Drain and give the boiler a washout. 


Reporting Alterations 

Q.—Will it be necessary to file an alteration report, 
when removing four boiler tubes? These tubes are the 
outside tubes of the two top rows, there being two tubes 
removed on each side. The tubes are being removed to 
eliminate trouble experienced with the front tube sheet 
cracking at the tube-sheet knuckle, the cracks extending to 
the tube holes. A.R.F. 


A.—When any repairs or changes are made, which 
affect the data shown in the specification, a corrected 
specification or an alteration report properly certified 
to, giving details of such changes, shall be filed within 
30 days from the date the repairs or changes are com- 
pleted. Removing four tubes would affect the data 
shown on the specification cards giving the number, 
diameter and length of tubes. Removing four tubes 
along the top row. of tubes could increase the tube 
sheet area supported by the tube sheet braces, and thus 
increase the stress on the tube sheet braces affected. 
This stress is shown on the specification card and any 
change in this stress should be reported. 


Tinned Staybolts 


Q.—Is it a practice to tin staybolts to prevent staybolt 
leakage? F.E.M. 


A.—The tinning of staybolts as a means of prevent- 
ing staybolt leakage is mentioned in a paper entitled 
“Boiler Practice and Material Specification” by S. E. 
Christopherson published in the 1947 Proceedings of 
the Master Boiler Makers’ Association. Mr. Chris- 
topherson said, “The tinning of staybolts to reduce 
leakage was tried on a Hudson-type passenger loco- 
motive carrying 285-lb. pressure with considerable suc- 
cess. The tinned staybolts were applied to the left side 
sheet while staybolts to the right side sheet were applied 
in the usual manner. The following method was used. 
Staybolts after being threaded were dipped in full 
strength muriatic acid for about 30 seconds, then 
removed and shaken to remove the acid. They were 
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then dipped in cut acid (muriatic acid cut with zinc). 
After being cleaned in this manner, they were ready 
for tinning. Virgin tin at 650 deg. F. was used. The 
entire staybolt was immersed for approximately five 
minutes until properly tinned. The staybolts were re- 
moved, shaken to remove the surplus tin and were 
then ready for application. After approximately 50,000 
miles of service there are about 40 leaky staybolts in 
the right side and none in the tinned side.” 


Monon Dedicates 
New Diesel Repair Shop 


On March 23, the Chicago, Indianapolis & Louisville 
dedicated with appropriate ceremonies a new Diesel 
repair shop at Lafayette, Ind., which is designed to ac- 
commodate both servicing and heavy-repair operations 
on Diesel locomotives at present comprising about 80 
per cent of Monon motive power. Diesel inspection 
and fueling facilities currently used at South Hammond, 
Ind., Indianapolis, Ind., and Louisville, Ky., will be 
continued in service, but Diesel maintenance work for 
the railroad as a whole will be concentrated at the new 
shop which is being equipped to handle all operations 
except heavy motor and generator repairs. 

The new shop, built at a cost of about $200,000, oc- 
cupies a space of 170 ft. long by 65 ft. wide in the west 
end of the Lafayette locomotive shop. It includes two 
three-level inspection tracks, spaced 22 ft. on centers 
and long enough to accommodate a three-unit Diesel 
locomotive on each track. The forward unit of each 
locomotive extends into the old erecting shop where it 
may be lifted, if necessary, with a 200-ton crane and 
moved transversely to any track in the erecting shop. 
Additional crane facilities are supplied by a 15-ton 


One of the two three-level inspection tracks at the Monon’s new 
Diesel repair shop, Lafayette, Ind. 
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auxiliary crane travelling underneath the main crane 
in the erecting shop and a 10-ton crane in what was 
formerly the machine shop. 

Diesel locomotive trucks are removed by means of 
a drop pit in an adjoining track which extends through 
the erecting shop and gives access to a transfer table 
at the north side of the shop building. A Whiting 
50-ton drop table is still to be installed on another track 
to permit dropping individual wheels without tying up 
other equipment in the shop. 

The new Diesel shop itself is built in accordance with 
the latest ideas for this type of repair facility. A pit 
extending the full length under each locomotive is 4 
ft. deep measured from the rail top. This permits 
readily inspecting and working on underneath parts. 
The floor level on each side of the locomotive is 21⁄4 ft. 
below rail top which is a convenient height for work- 
ing on truck sides, journal bearings, springs, etc. The 
side platforms, which give access to the locomotive cabs 
and enginerooms, are 4 ft. 8 in. above the rail top. 

On the same level as the side platforms is an exten- 
sive enclosed floor space, accommodating a stock room, 
foreman’s office, wash room, parts reconditioning room 
and filter cleaning room. Storage space for heavy ma- 
terials and parts is provided on the lower level adjacent 
to the inspection pits. 

Colored oil, steam, water and air pipes, and electric 
outlets are installed for maximum convenience in servic- 
ing and working on locomotives. Excellent daylight 
conditions on the upper platforms are supplemented as 
necessary by electric light and special fixtures built into 
the undersides of the platforms and into the pit sides 
thoroughly- illuminate the lower parts of locomotives 
under all conditions. A bright color scheme has been 
used in finishing the interior of the Diesel shop. 


Tellurium-Graphite 
Use in Foundry Work 


The addition of tellurium and graphite to the molten 
mixture in grey-iron foundry practice has been found to 
improve the type of casting in which it is desired to com- 
bine a hard surface for wear with a grey-iron interior 
for strength and resistance to impact. The tellurium- 
graphite treatment serves to narrow the mottle zone be- 
tween the hard-surface iron and the strength-possessing 
interior iron by creating two opposing forces within the 
mold. In this way, the width of the mottle zone of iron 
having properties between those of the surface metal 
and those of the interior iron is kept to a minimum. As 
a result the hard wear metal can extend to the depth fixed 
by the wear limit while the casting will possess a maxi- 
mum amount of grey-iron backing-up metal to give the 
casting increased strength and resistance to impact. The 
tellurium-graphite treatment is applicable to grey-iron 
foundry practice in general; the possibilities it offers for 
substantial improvement in finished castings are exempli- 
fied by the substantial role it has played in the develop- 
ment work of the Association of Manufacturers of 
Chilled Car Wheels and its member companies which has 
resulted in a reduction of wheel failures by over two 
thirds among the wheels which have been cast during the 
past ten years. 

Tellurium and graphite are introduced into the mix- 
ture of iron and carbon in which the carbon is combined 
chemically with the iron in the form of iron carbide, 
which, upon cooling is intensely hard but comparatively 
low in ductility. As the mixture of iron and carbon in 
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the form of iron carbide cools, one of three things can 
happen, depending on the length of time the iron carbide 
remains in the molten state. Where the metal is cooled 
rapidly, iron carbide is retained because the chilling takes 
place too rapidly for the carbon to precipitate out in the 
form of graphitic carbon. Deeper into the mold, where, 
during solidification, the cooling rate is slow enough to 
give the carbon sufficient time to precipitate out of the 
iron-carbide mixture as graphitic carbon, grey iron forms. 
Between these two limits of cooling rates a mottle zone 
is formed where the cooling rate is too fast to allow the 
carbon to separate out but too slow to allow the retention 
of iron carbide. 

The tellurium-graphite treatment increases the sensi- 
tivity of the iron to differences in cooling rate in the 
manner shown by the following example: Assume a 
mixture of iron and carbon in such proportions that a 


cooling rate of 18 deg. per min. or less produces grey - 


iron while a cooling rate of 60 or more degrees per minute 
produces the hard iron carbide. At any rate of cooling 
more than 18, but less than 60 deg. per min., mottle iron 
will be produced. The addition of a given amount of 
tellurium and graphite to the same iron-and-carbon mix- 
ture will narrow this temperature gap between the two 
cooling rates. 

Hard metal can now be produced when the cooling rate 
is 40 or more degrees per mainute and grey iron when 
the rate is less than 30 deg. per min. With tellurium and 
graphite, therefore, mottle iron will be produced only 
in that section where the cooling rate is between 30 and 40 
deg. per min., rather than between cooling rates of 18 
and 60 deg. per min., as occurred without the treatment. 
Consequently, hard, wear-resistant metal can extend to 
the condemning limit for wear with a minimum reduc- 
tion in the amount of grey iron backing, resulting in a 
casting with both maximum wear and strength properties. 
The width of the mottle zone can be kept at the minimum 
width required to separate the two types of iron with 
the dissimilar physical properties. 

The decrease in the zone of demarcation between the 
iron carbide and the grey iron is achieved by the tellurium 
and graphite creating two opposing forces, one force act- 
ing as a hardening agent and the other force as a softening 
agent. Tellurium is the hardening agent. Its addition to 
the molten mixture during solidification helps to keep the 
iron and carbon in the combined form of iron carbide. 
Graphite, on the other hand, with which the mixture is 
innoculated, serves as a softening agent by helping the 
carbon to separate from the iron carbide in the form of 
graphite carbon. 

The difference in cooling rates between the outside 
metal and the remaining metal in the mold is what permits 
these two opposite effects to occur within the same cast- 
ing. When the metal is chilled rapidly the tellurium effect 
takes place because the solidification of the metal occurs 
too rapidly for the carbon to precipitate out as graphitic 
carbon. Deeper into the casting, where the cooling rate 
of the metal is lower, the graphite innoculation effect is 
stronger than the tellurium effect. In these areas the 
seeding of the mixture by the graphite in combination 
with the slower cooling rate causes the carbon from the 
iron and carbon mixture to precipitate out in the form 
of graphitic carbon. 

Variations in the tellurium-graphite treatment can be 
used to compensate for iron that is harder or softer than 
normal or preferred. Where the iron has greater hard- 
ness than desired, the normal amount of tellurium is 
usually added, but an additional amount of graphite is 
put in. For soft iron additional tellurium is introduced 
while care is exercised to keep the graphite content’ prac- 
tically constant. 
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Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


1)-24—Controt VALVE (continued) 


654—Q.—H hat parts does the controlled emergency 
portion contain? A.— (a) Controlled emergency double 
check valve piston, (b) the diaphragm, (c) the ball check 
192, rubber seated check valve 193 and spring. 

655—Q.—IVhat are the dutics of the controlled emer- 
gency double check valve piston? A.—It controls the flow 
of air to the diaphragm and regulates the rate of brake 
cylinder pressure development during automatic emer- 
gency application in accordance with the K2 Rotair valve 
handle position. 

056—Q.—IWhat does this provide for? A—A fast 
(non-controlled) build-up of brake cylinder pressure on 
short freight trains and passenger trains. 

657—Q.—How does the diaphragm function? A.—Re- 
stricts the rate of locomotive brake cylinder pressurc 
build-up to that provided by a choke to produce a con- 
trolled application during an automatic emergency brake 
application on long freight trains with the K2 Rotair 
valve in control position, 

658—Q.—H hat is the purpose of the ball check and 
rubber seated check valve? A.—The ball check and rub- 
ber seated check valve with the spring 194 permits release 
in case valve 199 is held to its seat and prevents bypass 
of choke 787 during an automatic emergency application 
with the K2 Rotair valve set in control position. 

659—Q.—WH hat parts does the dead engine cock and 
check valve portion contain? A.—Main reservoir check 
valve and spring choke Z and the dead engine cock. 

660—Q.—W hat docs the main reservoir check valve 
permit? A.—It permits charging of main reservoir on a 
locomotive hauled dead in a train. 

661—Q.—What does this check valve prevent? A—It 
prevents back flow to the brake pipe. 

662—Q.—W hat does this insure? A.—That the loco- 
motive brake operates normally when applied. 

663—Q.—W hat is the purpose of choke Z? A.—It 
permits charging of the main reservoirs on a dead loco- 
motive at a controlled rate. 

664—Q.—Why should the rate of charging of main 
reservoirs be restricted? A.—In order to prevent a brake 
pipe reduction which might apply the brake. 

665—Q.—What is the dead engine cock (266) used 
for? A.—For cutting in and cutting out the dead engine 
feature. 

666—Q.—What parts does the independent application 
and release portion contain? A.— (a) Small application 
and release piston 230, (b) application and release piston 
slide valve 226, (c) large release piston 237, (d) quick 
release piston valve 253, (e) automatic and straight air 
double check valve 250. 

667—Q.—How does the small application and release 
piston function? A—Operates to provide independent 
release of the automatically applied locomotive brake when 
positioned in release position. 

668—Q.—lWhat positions this piston in release posi- 
tion? A.—The large release piston 237. 

669.—Q.—In what position is the small application and 
release piston at all other times? A——In normal postion, 
down. 

670—Q.—W hat hold it in this position? A—At all 
other times the piston is held in normal position by main 
reservoir air which feeds down around the piston on top 
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of a piston packing cup on the lower end of the piston. 

671—Q.—In this position what other operation does it 
permit? A.—As the application and release piston slide 
valve 226 is shouldered in the piston, it is so positioned 
as to permit straight air application, if this feature is 
included in the equipment. 

672—Q.—What holds this slide valve on its seat? 
A.—Main reservoir pressure which is on top of this slide 
valve at all times. 

673—Q.—What is the duty of the large release piston 
237? A.—It moves small release piston and slide valve. 

674—Q.—What operates the large release piston? 
A.—The S-40-D independent brake valve. 

675—Q.—When does this happen? A.—When inde- 
pendently releasing the locomotive brakes after an auto- 
matic application. 

676—Q.—How does the quick release piston valve 
253 function? A.—Operates to provide a quick release 
of the locomotive brake. 

677—Q.—When does this movement occur? A.—In 
independent release after an automatic applicatiort. 

678—Q.—Explain how this is accomplished? A.—The 
air in the spring chamber above the piston is vented which 
permits the piston valve to be unseated, thus venting 
locally the relay valve air for a fast release of the loco- 
motive brake. 

679—Q.—What normally holds the quick release valve 
seated? A.—Spring 256 normally holds the quick release 
valve seated. 

Q.—How does the automatic and straight air 
double check valve function? A.—To permit an auto- 
matic or straight air application. (The straight air is not 
used in this installation.) 

681—Q.—How does it function during an automatic 
application? A.—The straight air check valve end is 
seated. 

682—Q.—How does the check valve operate during a 
straight air application? A.—The automatic check valve 
end is seated. 

—Describe the operation of the independent 
double check valve. A—It is the same as the automatic 
and straight air double check valve. It functions to seat 
the automatic and straight air check valve when an inde- 
pendent application is made and seats the independent 
eee when an automatic or straight air application 
IS made, 


Questions and Answers 
On Locomotive Practice 


By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Spring Hangers 

Q.—What is the reason for using a loop or saddle type 
spring hanger on the driving springs of a locomotive? 
With the conventional spring hanger using a gib through 
the spring hanger it was possible to lace up the engine 
by applying heavier gibs. How is this done with the loop 
type hanger ?—F.D.E. 


A.—The loop type hanger, shown in the illustration, 
was developed in order to obtain clearance between the 
boiler and the springs. On modern power using large 
boilers with a limited overall height the clearance 
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between the driving springs and the boiler shell became 
so small that it was impracticable to use the conven- 
tional hanger and gib. In order to obtain the necessary 
clearance between the springs and the boiler shell it 
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The loop-type hanger gives added clearance 


became necessary to use reverse camber springs to- 
gether with the loop-type hanger. Tire wear can be 
compensated for by either applying shims under the 
springs, or by applying spring saddles of increased 
height. 


Colleges Specializing in 
Railway Mechanical Engineering 

Q.—What colleges in the United States give evidence 
of having the best courses in the field of railroad locomo- 
tive design, maintenance and shop work? Would you 
know the qualifications for entrance in any of these col- 
leges? W.J.D. 

A.—Purdue University, Lafayette, Ind., and the 
University of Illinois, Urbana, Ill, have excellent 
courses in railroad mechanical engineering. The quali- 
fications for entrance into any college can be obtained 
from the college catalogs which are generally available 
in your local library or can be obtained by. writing to 
the registrar of the college. i 


Compensating for 
Crank Hub Wear 

Q.—On our Mikado type locomotive we have consider- 
able grooving in the crank hub of the rear driving wheel 
where the side rod bushing wears into the hub face. In 
making repairs to the hub face is it necessary to machine 
out the crank face hub and apply a steel liner in order to 
bring the hub back to its original thickness? F.B.K. 


A.—The practice of applying a 14-in. thick steel liner 
into the crank pin hub to compensate for wear is an 
old one. The present practice on cast steel wheel centers 
is to build up the worn face with electric weld and 
remachine the hub to its original thickness. 


Sand Pipes à 

Q.—The I.C.C. rules state that each locomotive unit 
shall be equipped with proper sanding apparatus which 
shall be tested before each trip and that sand pipes shall 
be securely fastened and arranged to deliver the sand on 
the rails in front of the wheel contact. Does the term pipe 
in this rule mean commercial pipe? Is it permissible to 
use a rectangular-shaped duct in place of the conventional 
commercial pipe outside of the jacket? F.E.M. 


A.—I do not believe it is the intent of the commis- 
sion to restrict sand pipes to the use of commercial 
pipe. The term sand pipe is the accepted name of the 
means used to deliver the sand from the sand box to 
the rail. Many of the modern locomotives use metal 
ducts of various shapes under the boiler jacket with 
either commercial pipe or tubing being between the 
jacket and the rail. 
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ELECTRICAL SECTION 


A. C. Power System for Trains 


Top view of a Waukesha Diesel-alternator cabinet showing 
engine and generator compartments—Electric fans in generator 
comportment drive ventilating air through the engine radiator 
and over the alternator’s heat exchanger cooling system 


Tue Railway Division of the Waukesha Motor Com- 
pany, Waukesha, Wis., has developed a power unit for 
mounting on passenger cars which consists of a Diesel 
engine driving an alternating current generator which 
can be trainlined with other similar power units on 
other cars. Trainlining with a.c. machines requires syn- 
chronizing and this is made possible without complicated 
control equipment by placing a fluid coupling between 
the engine and the generator. It issonly necessary to 
close the switch between two generators. The couplings 
automatically adjust for phase displacement and after 
the generators are running together, the couplings com- 
pensate for momentary angular displacements so that 
the machines will not fall out of step. With this ar- 
rangement one car may borrow or lend power to an- 
other car, and all power plants need not always be run- 
ning. Under conditions of light load, some may be re- 
moved from the train. This allows for more flexible 
maintenance schedules. 

The system will supply electrical energy for the opera- 
tion of air conditioning, lighting, fans, water coolers, 
winter heating, electric blankets, and all electric service 
needs which do not involve the actual motive power. 

The power units consist of a six-cylinder, four-cycle, 
vertical Diesel engine, coupled to an alternating current 
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Fluid couplings between engines 
and generators permit automatic 
synchronizing and make a network 
of the train power supply system 


220-volt, 60-cycle, 3-phase alternator of 31.25 kva. capac- 
ity, and driven at engine speed—1,800 r.p.m. A com- 
panion package for air conditioning consists of a four- 
cylinder refrigerant condensing unit of 5-10 tons’ capacity, 
driven by a two-speed, a.c. motor. 

With complete Waukesha equipment each car is an 
independent unit so that any car may be set out or in, 
and still maintain all air conditioning and other electric 
services without outside aid, and without power inter- 
ruption to any other cars in a train. 


No Terminal Charging Facilities Required 


Heavy capital investment in station or terminal facil- 
ities for battery charging to maintain the air conditioning 


Two-speed condensing unit showing the 15 hp., a.c. motor, 
four-cylinder V-type compressor, three gir-cooled condensers 
and two axial-flow cooling fans—Cooling capacity is 5 tons 
ct 900 r.p.m. motor speed and 10 tons at 1,800 r.p.m. 
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Two-speed condensing unit 
with control and tester’s 
cabinets open 


or other electric service within the car is made unneces- 
sary. The independently powered car can also maintain 
all electric services at full efficiency, whether the train is 
in motion or standing, whether the car is set out or is 
maintained in a consist, and without penalizing the motive 
power. Cars can be pre-cooled or pre-heated wherever 
they may be, as long as there is Diesel fuel in the sup- 
ply system. 


Parallel Operation 


The fluid drive couples the engine to the generator, 
and provides the flexibility which permits the generator 
being “brought in,” to step ahead or move back to syn- 
chronized position even though this may be as much as 
180 deg. out of phase when the line switch is closed. 
The engine governor and electric speed co-ordinator 
controls the frequencies of units to be paralleled so that 
the operator has but one switch which can be thrown at 
will when parralel operation is desired. 

This simple synchronizing operation offers some unique 
advantages, as it permits train-lining of cars so that 
in case of emergeficy or exceptional heavy load condi- 
tions power may be borrowed or loaned from car to car 
through the train. For average operating conditions, 
connecting plugs and receptacles of 150-amp., 250-volt 
capacity, with three-wire cable jumpers, are adequate 
for trainline connections. 

The system thus has practically all the advantages 
of head end power without the latter’s chief limitation— 
the inflexible and fixed train consist. 

In train line operation each car becomes an element 
in a power grid or network, which inherently increases 
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service reliability, for instead of depending on two or 
possibly three large units in a head end power car, the 
electric load is shared by the entire group throughout 
the train, and single engine or generator failures do not 


Evaporated Sub-Cooler 
and Air Condensers 


Rated Capacity 
with Air Condensers 
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Performance curve showing the capacities obtainable from the 
5-10 ton electric two-speed condensing unit, and the added 
capacity when the automatic evaporative sub-cooler is employed 


cripple or cut the electric services. Under normal op- 
erating conditions even one-third of the power units may 
be “out,” and yet the remaining units could supply power 
sufficient for full-load performance on all cars. 


the fluid drive which couples the engine and generator 
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Improved Economy and Better Maintenance 
Schedules 


Improvement in operating economy may be effected 
during off-season or between-season use. At such times 
when there is little or no call for cooling or electric 
heating, the remaining load is so light that one power 
plant may serve a number of adjacent train-lined cars. 
Operating at or near its full rated capacity, the economy 
both in fuel and maintenance of the well loaded unit is 
at or near its optimum, a condition rarely possible, even 
if the head end power is furnished and divided by as 
many as four engine-generators. 

Another advantage claimed for the system is the greater 
flexibility in the planning and execution of routine main- 
tenance and shopping operations. During the off-season 
a greater number of power plants can be removed and 
shopped for annual overhauls than would be possible 
if train-lining were not possible or were not employed. 
Major overhauls can be scheduled on a more leisurely 
basis without overtime—an appreciable economy not 
possible when units must be rushed through to prevent 
or reduce the lay-up time of an entire power car and 
the revenue equipment which the units serve. 


Power Plant 


The Diesel-alternator power plant, like the gas engine 
air conditioning and generator units made by Waukesha 
Motors, embodies under-car track mounting and shock 
absorbing suspension; flexible connections and roll out 
features to permit routine servicing and inspection with 
full operation in the rolled-out position; sound silencing 
of the engine compartment, which keeps the recorded 
noise levels below the usual station or terminal levels ; 


Selenium rectifier for alternator excitation and battery charging 


axial flow, quiet type cooling fans for the engine radiator. 

The entire power plant is assembled in a welded steel 
chassis, which is 77 in. long, 39 in. deep, and 27% in. 
from car sill to bottom, and weighs, without mounting 
tracks, 2,500 lb. As it is a complete independent power 
package with quick-detachable couplings for fuel, ex- 
haust, and electrical connections, it can be removed, re- 
placed or exchanged, with little time and effort. 

The six-cylinder, four-cycle Diesel engine is of com- 
pact design to permit under car installation within 
N. Y. C. clearance limitations, and still maintain its con- 
ventional vertical operating position. The bore is 334 
in., the stroke is 4 in., and the piston displacement 265 
cu. in. At its normal operating speed of 1,800 r.p.m., 
it develops 60 hp. American Bosch injection equip- 
ment is employed throughout with single orifice, pintle 
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Diesel-alternator control panel for installation in the car locker 


type nozzles, injecting the fuel into a controlled tur- 
bulence combustion chamber. 

A special feature of this power plant is the engine 
governor built into the fuel pump control, but responsive 
to the frequency of the electric output rather than the 
fluctuation in engine speed alone. This combination of 
electric and mechanical control compensates for the fluid 
coupling displacement so closely that the frequency is 
maintained within one-half cycle. Flickering of lamps 
or other manifestations of variation in running speeds 
are eliminated even with the extreme variations of load 
that result when the 15-hp. air conditioning motors are 
thrown on or off. 

Smoothness of operation is, in large measure, due to 
the heavy, four-bearing, counter-balanced crankshaft 
with its torsional vibration dampener, and the accurate 
balancing of rods, pistons, and other reciprocating parts. 
The crankshaft bearings, both mains and pins, are hard- 
ened to 600 brinell to insure long life. Both rod and 
main bearing shells are the renewable steel backed copper- 
lead-babbitt precision type, designed to be used in heavy- 
duty service. 

The wet cylinder sleeves are completely surrounded 
by the coolant, and are easily removed for renewing. They 
are individual alloy castings heat-treated to a brinell 
hardness of 400, and together with the aluminum pistons 
and chrome-plated top piston rings, they form a com- 
bination which insures a maximum of life to these vital 
parts. 

Chrome nickel intake and exhaust valves are mounted 
in alloy iron valve guides pressed into the single piece 
alloy iron cylinder head. Exhaust valve seats are Stellite 
inserts. 

Lubrication is accomplished by pressure, and intermit- 
tent, directed spray to every moving part. To insure 
uniformly adequate engine temperature in all weathers, 
whether or not the engine is in operation, a self-contained 
heat exchanger between the car heating system and the 
engine cooling system keeps the entire engine at its most 
efficient operating temperature, and insures instant starts 
at all times. Fuel tanks also have a steam heating coil 
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connected to the car heating system to prevent cold 
weather congealing of the Diesel fuel. The conventional, 
heavy duty, 32-volt or 64-volt electric starter with auto- 
matic pinion engagement to the heat treated ring gear 
on the engine flywheel is controlled either from the car 
locker push button or from the test button in the control 
box on the unit itself. 

Connecting the alternator to the Diesel engine is a fluid 
coupling which plays a major role in simplifying the 
paralleling of alternators. By taking advantage of the 
complete flexibility of this type of drive, not only is it 
possible to throw the alternators on or off the train-line 
by simple switching contactor controls, but the fluid 
coupling also acts as a perfect cushion to effectively 
“swallow” shock effects of all kinds between the engine 
and alternator. The simplicity of this drive with no 
mechanical connections, belts, or fast-wearing parts, 
makes it the most economical to maintain as well as the 
smoothest to operate. 

The alternator is of special interest because of the 
original design of its heat exchanger cooling system. To 
meet the severe service requirements encountered in rail- 
way operation—complete protection against dust, mois- 
ture, and the elements—and still retain moderate dimen- 
sions, the alternator is fully enclosed with a constantly 
recirculating internal air steam passing from end to end 
over the brush and slip ring assembly, through the wind- 
ings and the hollow armature shaft. The heat picked 
up en route is then dissipated through the walls of the 
corrugated external cooling ducts which lie outside the 
generator frame and in the path of a continuous blast 
of outside aid. With the ducts’ large radiating capacity, 
the air within—not mixed with outside air—is rapidly 
cooled, and returns in the closed circuit to the slip ring 
end of the generator and repeats the cycle. The alter- 
nator coils are form-wound throughout, and the insula- 
tion characteristics meet or exceed Class B requirements. 


Selenium Rectifier Excitation 


_ To simplify the alternator design with a corresponding 
increase in reliability, separate excitation by an air cooled 
selenium rectifier and battery is employed. The rectifier 
is suspended beneath the car. It has sufficient capacity to 
charge batteries required for engine starting, controls, 
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A) Engine Driven a. c. generator 
BY Control panel (locker) 
C) Generator voltage regulator 
D) Battery 
E) Rectifier-Battery charger 
F) Emergency lighting 

Train line 


and emergency lighting, in addition to furnishing the 
current for the alternator excitation. If desired, more 
than one rectifier may be used, and the two operated in 
parallel when unusual demands for direct current serv- 
ice exist. Forced ventilation is provided by a motor- 
driven fan mounted in the rectifier casing. A filter is 
employed to remove dust and water from the air stream. 


Two-Speed Condensing Unit 


A 5-10 ton two-speed electric drive condensing unit 
for air conditioning serves as a companion unit of the 
same size and general appearance as the Diesel alternator. 
It is powered by a 15 hp., 220-volt, 60-cycle, 3-phase, 
a.c. motor. Depending upon cooling demand and re- 
frigerant pressure, it operates at either 1,800 or 900 
r.p.m., providing either 10 or 5 tons refrigeration cooling 
capacity. The speed is controlled by external switching 
of the motor field circuits. 

The compressor is a four-cylinder V-type unit which 
has long been standard on Waukesha ice engines. It is 
entirely self-contained with sealed-in lubricant and air- 
cooled cylinders. In the two side panels of the chassis 
are three large air-cooled condensers through which air 
is drawn from the outside, and discharged from each 
end, by two axial flow fans within the motor and com- 
pressor compartment. The fourth panel is a water-tight 
locker containing the switch contactors and service tester’s 
controls. This unit like the Diesel alternator, is mounted 
on roll-out tracks suspended beneath the car, with rubber 
shock and vibration absorbing elements in the suspension 
trolley. Flexible refrigerant connections, as well as 
electric leads, permit this unit to be withdrawn from be- 
neath the car for convenience in servicing. In the same 
manner as the Diesel alternator, it may be operated in 
its rolled-out position. 

Running at the low speed, and with air condensers, 
the unit has a capacity of five tons. When the cooling 
demand increases, it automatically changes to high speed 
operation. When operated with air condensers only, it 
has a capacity of 10 tons at 90 deg. F. outside temper- 
ature. With an evaporative sub-cooler, this 10-ton capac- 
ity is maintained up to at least 120 deg. ambient tem- 
perature. ` 

. (Continued on page 92) 


Car B 


Car Jumper G 


(H) Fluorescent lighting 

R Evaporative sub-cooler 

(K) Evaporator and electric strip heaters 
(L) Electric condensing unit 

(M) Water cooler 

(O) Receptacle for a. c. stand-by supply 
(P) Car line 


Schematic diagram of a Diesel-power supply and air-conditioning system for railway passenger trains—Two cars are shown connected 
in parallel by a train line connector 
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Care and Maintenance of 


Railroad Storage Batteries 


Srorace batteries are definitely necessary to railroad 
operation, and the problems of adequate battery main- 
tenance have recently been greatly accentuated by the 
tremendous growth of electrical loads on passenger 
cars. The storage battery has important duties on a 
passenger car. It must supply electrical power when a 
car equipped with an axle generator is standing, or 
running slowly. On cars having internal-combustion 
engine-generator equipment, it must be available for 
engine cranking and standby service, also emergency 
power in case of failure with either type equipment. 

In the past 15 years, connected loads on typical 
coaches have grown from about 1 kw. to as high as 
20 kw. Dining, lounge and other special cars may 
have loads of 25 or 30 kw. and if electric cooking is 
added, the total may run from 45 to 60 kw. These loads 
represent improved service to the passenger directly 
or indirectly. Some items in the direct category are 
increased illumination, better air conditioning through 
larger cooling equipment, increased air circulation, air 
sterilization and improved air filtering, and entertain- 
ment (radio, recordings, etc.). Some of the more in- 
direct items are reduction in time, labor and facilities 
for re-icing cars through use of mechanical refrigera- 
tion, greater comfort and safety from wheel-slide con- 
trol and journal-temperature warning devices, and re- 
ducing congestion in kitchens and pantries. 


Batteries Represent a Large Investment 


In an effort to provide sufficient capacity to handle 


* Assistant Research Engineer, Illinois Central System, Chicago, Il. 
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There are only a few basic re- 
quirements, but their fulfillment 
under present day operating con- 
ditions demands good engineering 
and closely controlled maintenance 


these loads for as long a time as possible to meet ab- 
normal operating conditions, batteries have grown from 
about 7 kw.-hr. to around 35 kw-hr. This increase in 
battery size could not keep up with loads, however, 
as definite weight and space limitations were encoun- 
tered. The result was a compromise, a lowering of the 
formerly accepted standard of eight hours’ capacity 
from the battery until today, many cars are able to 
operate only two hours or even less without help. 

A typical major railroad will have some thousand or 
so batteries ranging in size from 150 to 1,250 amp.-hr. 
capacity, consisting of from 6 to 90 cells each. This 
represents quite an investment in terms of dollars and, 
considering the serious consequences of lack of, or poor, 
maintenance, calls for a well-planned program to pro- 
tect and extend the useful life of that investment. Bat- 
tery manufacturers are only too glad to cooperate in 
setting up instructions for daily and periodical atten- 
tion to batteries in the yards and to assist in laying 
out shopping procedure and facilities. That is the 


Maintainer using the flush- 
ing gun to wash off dirt 
from tops and sides of cells 
—tThe battery box has an 
open grid bottom and split 
door for convenience 
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Flushing done correctly and 
at the proper time is essen- 
tial to good performance 
and long battery life 


easiest part of the program. The more difficult and 
everpresent part is to coordinate the work of various 
terminals to insure proper attention to each battery 
without overloading any one terminal. 


Use of Card Records 


Most maintenance programs are based on a card 
carried in each car, and the results obtained vary di- 
rectly with the accuracy of the information thereon, 
and with the follow-up of that information on terminal, 
divisional and system levels. A typical card will have 
space for identification of the battery, last date shopped, 
and last date flushed. Cards are usually good for one 
month, and have lines for each day of the month with 
columns for voltage test, ground test, solution height, 
specific gravity, hours charged, remarks, location, and 
perhaps initials of maintainer. At the end of the month, 
certain pertinent data are transferred to a new card and 
the old one turned in to the foreman. It is a lucky 
foreman who is allowed time and clerical help to go 
over these cards. It takes only a few hours a month, 
but the foreman can derive much valuable information 
from the cards as to performance of equipment and 
his men, and is in a position to make immediate changes 
and adjustments to correct poor conditions. The cards 
from all over the system are then gathered in the office 
of electrical engineer where they can be sorted, re- 
viewed and filed. Again, it is a fortunate railroad that 
provides clerical help to do this work properly and 
consistently. It takes only a few days each month, 
but is a source of very valuable information on per- 
formance of equipment and effectiveness of the main- 
tenance forces and overall program. 

The daily maintenance procedure at a terminal gen- 
erally falls into a pattern. On arrival, the car is given 
a quick check to determine that the car came in with 
generator working and battery reasonably charged. 
At the coach yard, the maintainer checks the car card. 
A quick glance gives him the recent history and per- 
formance, thus providing clues to impending trouble 
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and also tells him of any periodical work that may be 
due. The battery is checked for obvious mechanical 
defects, cleanliness, grounds, solution height and state 
of charge. Whatever work is indicated, is performed 
and suitable notations made on the car card. 

The statements immediately preceding seem very 
simple, but they cover a lot of hard, difficult and very 
important work. The short turnaround time allowed in 
present-day operation, coupled with the cost of labor, 
justifies considerable engineering to reduce the time 
and difficulties of maintenance. One line of endeavor, 
toward modifications in the generator regulator to pro- 
duce even the exact water consumption in the battery, 
has resulted in a double gain. A flushing period of 
from 60 to 90 days for a lead-acid battery, or around 
30 days for the nickle-alkali battery, results not only in 
less work but extends the life of the battery. 

The line of demarcation between harmful continued 
under charging and disastrous overcharging of a bat- 
tery is very narrow. The usual method of controlling 
this is by means of the generator-regulator voltage 
adjustment. With the increased use of large generators 
and bigger, more compact batteries, the internal-temper- 
ature-charging-voltage characteristic of a battery is be- 
coming more important. Work is under way to deter- 
mine the effectiveness and practicability of battery 
temperature compensation of the generator voltage- 
regulator adjustment. Improved ventilation to carry 
away the internal heat produced in the battery is an- 
other forward step. 


Flushing 


Dirt, sometimes assisted by overflushing or boiling 
because of overcharging results in battery grounds. 
Battery grounds, even leakage grounds, cannot be tol- 
erated with the multiplicity of sensitive relays for 
cooling and heating control, brake control, communica- 
tion equipment, etc., on a car. Grounds are a symptom 
of poor maintenance but the answer is not always in 
raising blisters on the maintenance forces. Improve- 
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ments and closer attention to generator regulator ad- 
justment will practically eliminate boiling and reduce 
the frequency of flushing. The last, plus proper equip- 
ment and decent headroom for flushing, will reduce 
overflushing. Last, but not least, careful design of the 
battery box to reduce incidence of dirt and make it 
easier to clean out the dirt that does accumulate is 
indicated. The recent development of a means for easily 
rolling an entire battery out from underneath the car to 
permit ready maintenance offers considerable promise. 

The quality of water used for flushing batteries must 
not be overlooked. Many cities have tap water which 
is satisfactory for use in batteries. However, periodical 
tests must be made as the water can and does become 
unsuitable at times. At places where the water contains 
detrimental impurities, other arrangements are neces- 
sary. Do not forget that cleanliness of water handling 
equipment is important as otherwise the effectiveness 
of additional expense for pure water is voided. 


Efficient Use of Personnel 


A very important factor in maintenance of car bat- 
teries previously mentioned is that of adjusting the 
generator regulator. Generator regulators, if properly 
set and given reasonable attention, should go long 
periods of time without further adjustment. Occasions 
arise when a regulator should be readjusted, however, 
and this is not always an easy matter. The usual method 
of sending a man out to ride the car in service and 
make adjustments en route has given good results 
for many years. It is not always satisfactory, as 
location of the regulator may result in disturbance to 
passengers and crew, it may run into considerable 
expense from wages, and there is the loss of regular 
work if the man is taken from the terminal maintenance 
force. 

Other means of setting regulators in the yard include 
small portable motor generator sets, disconnecting the 
regular drive and attaching a portable motor large 
enough to operate the generator and use of standby 
motor on cars which have such motor permanently 
connected to the axle generator. In all cases, it is im- 
portant on many regulators that sufficient time be 
allowed for the regulator to reach normal operating 
temperature as this may have an appreciable effect 
on the final adjustment. 


Engineering 


Another very important factor in the life of storage 
batteries is that of yard charging. If the original design 
of the car equipment is carefully engineered as a whole, 
selecting the right battery size and generator size for 
the connected load, there is little need for yard charging. 
Such design is not always possible or practicable con- 
sidering the many factors entering into the problem. 
Space and weight limitations, operation (ratio of 
standing to running time en route), very high loads, 
use of power during layover periods, such as lights 
for cleaning, refrigeration equipment, testing and ad- 
justing, all have to be considered and may require fre- 
quent yard charging. Even cars with a well balanced 
design may require yard charging at times, because 
of some unusual operating condition or failure. 

Yard charging equipment can be quite expensive, 
both in the initial investment and in the subsequent 
loss of battery life due to abusive overcharging if not 
properly handled. A very extensive study of yard 
charging equipment was made some years ago by a 
committee of the Electrical Section, Engineering Divi- 
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sion, A.A.R., which lists the different equipments and 
arrangements available, and the advantages and dis- 
advantages of each. Every terminal is a separate prob- 
lem, and the choice of a given system will vary according 
to local conditions, but by all means give due consider- 
ation to proper control of charging rate and time. 


Diesel and Truck Batteries 


Another very important use of storage batteries on 
railroads is on Diesel locomotives. The problems of 
maintenance are very similar to those on passenger 
cars with possibly two major exceptions. First, the 
practice of connecting the negatives of several batteries 
together through the negative control wire on multiple- 
unit locomotives requires even closer control of battery 
grounds. Second, the load duty of a Diesel battery is 
less severe than on passenger cars. The battery is less 
apt to be discharged, and its normal service approaches 
that of a standby battery on floating charge. This is 
particularly true if provision is made for outside power 
to the lighting circuits during layover and maintenance 
periods. Adjustment of voltage regulators is much more 
convenient, in fact there is little excuse for overcharg- 
ing a Diesel battery. 

Other applications of storage batteries used by a 
railroad mechanical department include battery trucks 
for material handling. The methods of charging and 
maintaining thee batteries have been well worked out 
in the many industrial applications of such equipment 
and railroads have a wealth of experience. 

Maintenance of storage batteries on a railroad pre- 
sents many problems and headaches, but the size of 
the investment justifies considerable expenditure to 
protect that investment. The aim of a maintenance 
program is to secure dependable service from the bat- 
teries at the least expense and boils down to only three 
essentials : 

Keep the batteries clean. 

Maintain solution at the proper level. 

See that battery is kept to a proper state of charge. 


A. C. Power 
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The two-speed operation is necessary for maintaining 
humidity control under all conditions. Where a system 
has but one output and speed, which is under simple car 
thermostat control, the cycling of the condensing. unit 
creates an unpleasant rise in humidity during the “off” 
periods. With the two-speed operation, the cycling pe- 
riods are prolonged and the humidity remains more near- 
ly constant, promoting passenger comfort. 


Winter Heating 


In winter operation, when the cooling unit is not 
needed, the Diesel alternator has available 15 to 20 kva. 
for electric heating that may be installed either in the 
air conditioning system, or in a liquid heat exchanging 
unit for floor coils. Provision can be made for additional 
heat by reclaiming the heat of the engine exhause through 
suitable heat exchangers, and, with a liquid heating sys- 
tem, electric emersion heaters can be applied for still 
further heating service. This offers possibilities of 
maintaining comfort temperatures by means of the power 
plant alone from maximum summer temperatures down 
to zero. 
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Mere Kw. Output from 


Axle-Driven Generators 


Tue requirements of axle generators for air-condition- 
ing and lighting of the more recently designed railway 
cars have been increased many fold. To meet these in- 
creased requirements, the General Electric Company has 
developed four new axle-driven motor-generators. This 
line has a much wider range of application than any pre- 
viously offered in a common frame size with maximum 
number of interchangeable parts. 


25-Hp., A.C. Motors 


All of these motor-generators have a ventilated 25-hp., 
220-volt, 3-phase, 60-cycle induction motor which is used 
at stations where a.c. power is available to drive the gen- 
erator. The motor capacity is sufficient to supply d.c. 
power during the precooling period without excessive 
drain from the battery. The maximum continuous out- 
put of the generator when driven from the a.c. end is 
15.5 kw. and 1734 kw. respectively depending on whether 
cars are equipped with lead-acid or Edison-type batteries. 
The overall set efficiency when operating from a.c. end is 
between 75 and 78 per cent with a power factor of ap- 
proximately 86 per cent. 


Four Generators 


The four types of motor-generators were designed for 
the following ratings when axle driven: 

A 25-kw., 134-volt generator with a speed range of 
780 to 2,470 r.p.m., which includes the additional capacity 
required for coaches or diners equipped respectively with 
5-kw. and 6.4-kw. inverters. The inverter provides 
3-phase, 220-volt, a.c., 60-cycle power at constant voltage 
and frequency for a variety of electrical devices, includ- 
ing fluorescent lighting. 

A 20-kw., 3714-volt generator which can be applied to 
cover a speed range of 690 to 3,780 r.p.m. 

A 31.5-kw., 75-volt generator which is applied on din- 
ing cars where the power load is appreciably greater than 
on coaches. The regulated full-load speed range on this 
generator is from 915 to 3,780 r.p.m. 

A 20-kw., 75-volt generator which has a regulated full- 
load speed range of 690 to 3,780 r.p.m. 

Both the 3714-volt and 75-volt, 20-kw. generators with 
their wide speed range fulfill a need in the lower-speed 
trains of full load cut in speed as low as 21.5 m.p.h. and 
yet do not exceed the maximum permissible speed of the 
generator at 107 m.p.h. when operated on high-speed 
trains. Obviously, there is a decided advantage from the 
operating and maintenance standpoint if all cars can use 
the same gear ratio in low- or high-speed service. 

Self-ventilated axle generators with class B insulation 
are designed for current capacity ratings at 25 per cent 
above the full-load cut in speed on the basis of a 5-hr. 
heat run for 105 deg. C. rise by resistance on the arma- 
ture and 120 deg. C. rise by resistance on the fields. In 
general short-run service, the generators will have to 
operate at loads considerably in excess of the 5-hr, rating 
to keep up the battery charge. To utilize all their inher- 
ent capacity the new motor-generators are provided with 
a control which automatically allows more output as the 
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Four new motor-generator sets 
have been developed by the Gen- 
eral Electric Company to meet 
power supply requirements of 
air-conditioned passenger cars 


car speed increases above the rating speed in proportion 
to that due to the better ventilation of windings. Fig. 1 
shows that’ from 12 to 20 per cent more current can be 
safely carried at twice the rating speed. A current limit 
device also permits an additional 25 per cent increase in 
current on a short-time overload basis. 


Commutation 


The commutation duty increases in proportion to the 
speed and current. Ample commutating capacity is pro- 
vided, such that sparking at maximum speed and maxi- 
mum current overload is not excessive. The mechanical 
stresses in the commutator itself are increased at the 
higher peripheral speeds and currents. This makes it 
necessary to process commutators by repeated baking 
cycles until they are smooth and round, under conditions 
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Fig. 1—Continuous kw. ratings versus armature speed for type 
GMG motor-generator sets 


of speed and heat shock that are more severe than would 
ordinarily occur in service. 

The shaft diameter was made ample to keep critical 
speed above operating speeds. It is relatively large be- 
cause of the high operating speed and extra length of 
shaft between bearings required to accommodate both 
the a.c. rotor and d.c. armature. - Every effort is made in 
the design of the core assembly to prevent the shaft from 
bending. Any misalignment is reflected in commutator 
eccentricity which must be held at a minimum for best 
commutation. 

Just a few of the problems and how they were over- 
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come in the building of relatively high-speed generators 
have been discussed to show that in machines designed 
for higher rotative speeds to obtain lighter-weight gen- 
erators for a given capacity, more capacity or more speed 
range for a given weight, the mechanical structure must 
be much more rugged than on the older slower-speed 
machines. 


Ventilation 


Self-ventilated machines which take their cooling air 
from under the cars are relatively free of dirt at low 
speeds when the inlet air velotity is low. When operat- 
ing at high fan speeds, the tendency is to blow out any 
accuculations of dirt because of the high air velocity 
through the inside of the generator. The dirt which 


Hp. Input per Kw. of Output 


Speed -MPH 


Fig. 2—Comparison of hp. input per kw. output between type 
GMG-150 motor-generators and a type GT-1185 generator at 
various car speeds 


accumulates around the usual type of brush-holder is 
hard to dislodge and expedients which have been tried in 
the past to prevent sticking of brushes in the holder and 
sticking of springs indicate that there must be ample 
clearance between the brush and carbon box. Springs 
should not be pocketed. New brushholder carbon boxes 
were designed for the motor-generators to hold the brush 
in position at only a few small areas of contact. The 
boxes have large cored openings at the sides, back and 
front of the brush to allow dirt to pass freely. 

Self-ventilated generators of earlier design with baf- 
fled air inlets, solid-top commutator cover and solid top 
at the air exhaust end, are being used successfully 
throughout the year with full ventilation under cars oper- 
ating in north and south service where they are subjected 
to extremes of weather. The new motor-generators are 
provided with the same “all weather” protected air inlets 
and outlets. 

The new 3714-volt and 75-volt generators are designed 
to cover a speed range of 690 to 3,780 r.p.m. as compared 
to 690 to 2,470 r.p.m. for the equivalent older-model 
generator. The increased speed coverage was obtained 
without any major change in the voltage regulator used 
in the past. Stability is excellent over the entire range. 
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Efficiencies 


The power required to drive axle generators is sup- 
plied by the locomotive and the most efficient type gen- 
erator is desired. By reference to Fig. 2, it will be seen 
that the new line of generators all require less horsepower 
input per kilowatt of output than the old standard gen- 
erator at their rating. To compare the respective effi- 
ciencies of the generators, divide 1.342 by the horsepower 
input per kilowatt of output as read from the curves. The 
curves indicate that for the same horsepower input to 
the generator, the 134-volt machine will give 5 per cent 
more output than the 371%-volt machine and 2 per cent 
more output than the 75-volt machine at a speed of 60 
m.p.h. 

The four designs of motor-generators have different 
windings, but wherever possible the mechanical parts are 
the same. Some of the identical parts are frames, bear- 
ing housings, bearings, shafts, fans, brushholders, brush- 
holder supports, armature reversing switches, covers and 
brushes. The advantage of duplicating parts, even though 
no user may have more than one type of motor-generator, 
is that less stock is required by the manufacturer readily 
to provide spare and repair parts. 


Proven Features 


The new General Electric motor-generator sets have 
heen developed for today’s needs on railway cars equipped 
with electro-mechanical air conditioning and modern illu- 
mination. They incorporate features in design which 
past experience has proved necessary to assure successful 
operation at the higher speeds and kilowatt loadings. 


A multiple point Brown recorder being used in a recent air con- 
ditioning test on the Chicago & North Western—The operator, 

arvin Lindroth, test engineer, Minneapolis-Honeywell Regulator 
Company, is taking down temperatures obtained in 47 positions 
in the car by means of 47 thermocouples—Other test equipment 
is also shown in the box 
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—NEW DEVICES 


Vertical Gearmotor 


A vertical gearmotor is the latest addi- 
tion to the Westinghouse gear drive line. 
Each unit is a self-contained drive, con- 
sisting of a high-speed motor and speed 
reducing unit. Nine different gear ratio 
combinations are available, ranging from 
7.61:1 to 38.9:1. 

The gearmotors are available in 3 to 
50 hp. ratings, for 220-, 440- or 550-volt, 


Vertical gearmotor with open protected 
motor 


3-phase, a.c. power, and 3 to 7% hp. 
ratings for 115- or 230-volt d.c. power. 
They may be equipped with practically 
any standard motor in a variety of en- 
closure types including: open protected, 
semi- or totally-closed, and explosion 
proof. 

The design of the gear case is such 
that all gears and bearings receive posi- 
tive lubrication at all operating speeds. 
The single helical gears and pinions of 
40 to 50 carbon steel are given a “tough- 
hard” treatment before hobbing. 


Passenger Train Sprayer 
For Insect Extermination 


The Indusprayor can fill a space of 
50,000 cu. ft. with insect-killing mist 
in about five minutes using a few 
ounces of insecticide. Power can be 
supplied by an installed air or steam 
system or by a small portable com- 
pressor which is driven by an a.c. 
motor and is connected with the 
Sprayer by a 15-ft. hose. The com- 
pressor weighs 37 lb. and produces 
up to 60-Ib. pressure. 

Either of two insecticides, Difuso 
or Induspray, can be used with the 
Indusprayor. Both are said quickly 
to kill roaches, waterbugs, flies, ants, 
lice, bedbugs, fleas, moths, etc., and 
with no waiting for paralyzed bugs to 
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The Indusprayor being operated by the 
portable compressor 


die. Neither insecticide leaves any 
odor or residue. Difuso has a pyre- 
thrum base, and is recommended for 
use in kitchens and dining cars. In- 
duspray contains lethane and pyre- 
thrum and cannot be used around 
exposed foods. 

The Indusprayor is available, either 
with or without the compressor, from 
The Tanglefoot Company, Grand 
Rapids, Mich. 


Quick-Change Spindle 


A positive means of seating and eject- 
ing shank-type cutters, arbors and 
adapters without resorting to draw 
keys and drifts is now available with 
the Quick-Change horizontal boring 
machine spindle made by the Giddings 
& Lewis Machine Tool Co., Fond du 
Lac, Wis. The spindle is provided 
with a steep or fast taper socket and 
a simple built-in double-acting screw 
locking device. 

This spindle improvement enables 
the machine operator rapidly to 


Turning the T-wrench locks the shank in 
the machine spindle, eliminating the need 
for hammering 


mount cutting tools by merely insert- 
ing the shank of the cutter, arbor, 
adapter or boring bar into the spindle 
opening, or socket. The latter has 
a National Standard taper. The 
double-acting screw lock composed of 
two segments and screw is located 
in a special draw slot in the machine 
spindle immediately behind the taper 
opening. It is retained in position 
by hold-down plates bolted into either 
end of the slot. 

Seating or drawing in the shank is 
accomplished by tightening the lock’s 
single screw which has both right- 
and left-hand threads. Drawing the 
two lock parts together by means of 
a small T-wrench causes a wedging 
action between the lock segments and 
against tapered notches cut in the 
adapter shank. This even distribu- 
tion of positive locking pressure over 
the entire surface of the fast taper 
shank and the mating taper of the 
spindle socket holds the arbor or 


The double-acting screw-and-wedge lock 
of the Giddings & Lewis quick-change lock 
—Tightening the screw locks the tool or 
arbor shank in the spindle 


adapter 
place. 

To eject the cutting-tool assembly, 
the lock screw is turned in the oppo- 
site direction. A second taper on the 
lock segment wedges against the 
mating taper on the end of the arbor 
or tool shank. Applying pressure 
with the hand wrench breaks the fric- 
tion between the contacting surfaces 
and permits easy removal of the cut- 
ter assembly from the machine 
spindle. 

Among the advantages claimed for 
this means of locking tools in the 
machine spindle is the elimination of 
the need for draw keys, soft hammers 
and drift keys. As no pounding or 
hammering is necessary to mount the 
tools, this possible source of damage 
to the spindle is eliminated. A com- 
plete tool change requires approxi- 
mately 15 seconds. Insofar as no 
portion of the locking device extends 
beyond the surface of the spindle, it 
can be fully retracted into the head- 
stock. With the machine spindle in 
this position, maximum rigidity is im- 
parted to the cutting tools, thus im- 
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solidly and accurately in 


proving overall quality of the work. 
The Quick-Change spindle may be 
specified on all new G. & L. horizon- 
tal boring, drilling and milling ma- 
chines. It is also adaptable to exist- 
ing G. & L. machines as well as to 
machinery of other manufacturers. 


Jack With 

Separate Pump 

The Lo-Hite is a hydraulic jack in 
which the lifting member is a piece sep- 
arate from the jacking mechanism to 


ing from water already treated for 
steam-locomotive consumption to 
heavily silted or muddy waters. With 
the water-softening installation, fully 
de-ionized water is furnished to the 
steam generator regardless of the con- 
dition of the water supply. 

The process completely removes 
the scale-forming carbonates and sul- 


phates, rather than replacing the 
original salts with different com- 
pounds. Fresh minerals are supplied 


at the beginning of each locomotive 
trip; at the completion of the run, or 
when the minerals are exhausted, they 
are removed to a reclamation plant to 
be regenerated with soda ash and 


The lifting portion of the Lo-Hite hydraulic jack can be placed in a confined location 
and the jacking mechanism operated from a more convenient location 


permit its use in close quarters for such 
jobs as renewing locomotive spring pins, 
shackle pins and wearing pads. The 
pump can be operated from the ground 
or any convenient plane while the jack 
itself is spotted in confined positions that 
would otherwise be impossible of access. 

In the Lo-Hite jack the independent 
pump is connected to the jacking mech- 
anism by a length of rubber tubing. The 
oil is sealed in and completely isolated 
from the exterior of the jack, thereby 
permitting the jack to be used in both 
vertical and horizontal positions. 

The Lo-Hite hydraulic jack is a prod- 
uct of the Duff-Norton Manufacturing 
Company, P.O. Box 1889, Pittsburgh 
30, Pa. 


Water Softener For 
Use on Diesel Locomotives 


The Watermaster is an adaptation of 
the Servisoft system of domestic 
water softening for use on Diesel pas- 
senger power to increase the flexi- 
bility of locomotive assignments. The 
complete treating unit can be installed 
on the locomotive to permit the use 
of any available water supply rang- 
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sulphuric acid for further use. The 
minerals are contained in porous bags 
to facilitate replacement. 
Watermaster equipment consists of 
a raw water pump, a diffusion cham- 
ber to remove oxygen and carbon- 
dioxide gases, a heat exchanger unit, 
a float control and a small tank con- 
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had 


Raw water storage tank 


Diagram of the Watermaster system for 
complete de-ionization of Diesel locomotive 
steam-generator water supply 


“Feed water pump 


A test assembly of the Watermaster 


taining the de-ionizing anion and 
cation minerals. In the de-ionizing 
tank the scale-forming compounds 
are removed from the water by the 
minerals in the porous bags, which 
minerals serve also to filter the water 
in its passage through the tank. As 
the water leaves the de-ionizing tank 
it passes through a heat exchange unit 
and is fogged, together with steam 
from the separator of the steam gen- 
erator, into the diffusion chamber. 
This is a small covered container 
which has a vent to the atmosphere 
and a float control. The float control 
maintains the water at a level that 
assures a supply of conditioned water 
for the boiler feed pump at any rate 
of consumption. 

The chemical process of de-ioniza- 
tion occurs in two steps. In the first 
step the anion mineral changes the 
carbonates and sulphates into various 
acids. These acid ions, with the ex- 
ception of those of carbonic acids, 
are removed in the second step by the 
cation mineral. The carbonic acid, 
being unstable, breaks down in the 
diffusion chamber into carbon-dioxide 
gas and water; the carbon-dioxide is 
vented to the atmosphere, thus leav- 
ing only the completely de-ionized 
water to be transferred by the feed 
pump from the diffusion chamber to 
the steam generator. Ifa slight after 
treatment is desired this may be in- 
troduced in solution form with the 
small chemical injector furnished with 
the generator. 

The Watermaster is a product of 
the W. M. Corporation, 608 South 
Dearborn street, Chicago 5. It has a 
water-treating capacity of 12 gal. per 
min. or 720 gal. per hr. 


Portable Attachments 
For Electrice Hand Drills 


To increase the range of operation 
of electric hand drills and most drill 
presses, four interchangeable attach- 
ments are produced by the J. D. 
Whittle Company, 208 N. Wells 
street, Chicago 6, which will enable 
the user to sand, drive screws, polish, 
grind or file, in addition to sawing 
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wood, steel, plastic and other similar 
materials, all with the same power 
unit. These attachments are light 
enough to be carried from job to job 


The saw and file attachment for hand 
drills converts the drill into a two-handed 
tool for sewing or filing 


and require no special skill for opera- 
tion. 

There are no gears or crankshafts 
to wear out or to be replaced, and 
all working parts are case hardened. 
Where rotary motion is converted to 
reciprocating motion, the conversion 
is made by cam action. 

Attachments include a saw and file 
attachment for hand drills only and 
a saw and file attachment for either 
hand drills or most types of drill 
presses. Both convert the regular 
spinning motion of the electrical hand 
drill into forward-backward motion 
for sawing or filing. For sawing, 
broken pieces of regular hack saw 
blades are used; for filing a piece 
of file with a %4-in. shaft is inserted. 
A screw-driver attachment and a 3-in. 
disk sander, both of which are usable 
with either electric hand drills or drill 
presses, complete the list of attach- 
ments. 


Tap and Drill Disintegrator 


An automatic steel disintegrator that 
removes taps, drills, studs, reamers, 
etc., from die sections, castings, hard- 
ened steel, brass, bronze and almost 
any alloy without distortion or heat- 
ing of the casting or the machined 
part, is manufactured by the Ansaldi 
Tool & Engineering Co., 4744 Twelfth 
street, Detroit 8, Mich. Electrodes 
are used as the vehicle to remove the 
obstructions and once adjusted in 
position the disintegrator will com- 
plete the operation without further 
attention. Broken No. 2 taps up to 1 
in. in diameter may be removed. An 
ordinary %4-in. tap is said to be dis- 
integrated in 7 or 8 min. Electrodes, 
several feet in length, are available 
for deep holes. 

The electrode disintegrates the ma- 
terial in the center of the tap, drill 
or stud and the walls or threaded part 
collapses. After the collapsed shell is 
removed from the hole, it is retapped 
to clean out any chips which may 
have been left. 

_ The disintegrator is of the revolv- 
ing-head type which can be swiveled 
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to any angle or compound angle. It 
can be used horizontally, upside- 
down, to a height of 7 ft., or close to 
the floor. The extended arm has a 
radius of 4 ft. The standard unit is 
equipped with casters, for ease of 
moving about the shop but is also 
supplied in a model for use on the 
bench and there is a portable type 
adaptable to drill-press operation. 
The tables on the standard machine 


The Ansaldi Disintegrator 


have 3¢-in. screw holes for position- 
ing holding devices and work pieces. 

The disintegrators have an auto- 
matic feed and control for twenty- 
four hour operation without over- 
heating. The control panel is equipped 
with a voltmeter, control knobs and 
water valves. 


Time Saved in 
Drilling Boilers 


The portable drilling and tapping ma- 
chine manufactured by the Kaukana 
Machine Corporation, Kaukana, Wis., 
which was described in the February is- 
sue, is shown here drilling holes in a 
locomotive steam boiler. There is con- 
siderable variation in angularity and 
alignment of the holes. The sequence 
of operations consists of drilling check- 
valve holes in the back boiler head and 
then moving the machine around to the 
side of the boiler and drilling the wash- 
out plug holes. All of these holes are 
234 in. in diameter. 

A comparison of the method previous- 
ly used with the present one using the 
portable machine reveals some interest- 
ing savings in machining time and man- 
hours. Formerly, an air-motor-driven 
drill had to be held in place with an “old 
man” and the drill advanced into the 


work with a hand-feed screw. For drill- 
ing the relatively large 234-in. holes, the 
job required three men and it took 20 
min. to drill each hole; now one oper- 
ator drills these holes in 4 min. each 
on the portable drilling and tapping 
machine. In addition, total setup time 
has been reduced 60 per cent. 

The machine is placed in two positions 
to reach all holes. The simplicity of 
moving the machine between setups is 
demonstrated by the short interval of 
time needed to make the change. Only 
10 min. are required to move the ma- 
chine from one setup to the other, using 
the shop crane. This includes position- 
ing the head preparatory to drilling. 

One of the major advantages of the 
machine on this job is that it may be 
moved and set on an ordinary shop floor 
and in a fairly confined space. On some 
types of extra large work, parallels or 
box plates are used to support the base 
of the machine and thus increase the 
vertical range that may be reached with 
the spindle. The base of the machine is 
designed either to be bolted to a floor 
plate or simply set on the floor with- 
out anchoring support. Hinged spreader 
arms on the basce may be swung out 
and adjusted for floor irregularities to 
add to the stability of the machine when 
the base is not bolted to its support. 

This portable drilling and tapping 
machine permits virtually universal spin- 
dle alignment and positioning to the 
workpiece. The head may be rotated in- 


Drilling 234-in. washout-plug holes with 
the machine head adjusted to the correct 
angle 


dependently on the supporting trunnion 
360 deg., and it may also be swiveled 180 
deg.—90 deg. up, and 90 deg. down—in 
a plane at right angles to the rotation 
of the head. In addition, the entire head, 
rail and column rotate 360 deg. as a unit. 
This permits the machine to be used as a 
conventional radial drill by simply tilting 
the head down to bring the spindle in the 
vertical position. The linear traverse of 
the column horizontally on its runways 
increases the lateral range of the ma- 
chine. 
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— NEWS — 


A.A.R. to Participate in Air-Con- 
ditioning Study 


THE board of directors of the Associa- 
tion of American Railroads, at its reg- 
ular monthly meeting in Washington, 
D.C., on March 26, voted to participate, 
with. the American Society of Heating 
and Ventilating Engineers, in a joint 
research program on air conditioning. 

The studies are expected to extend 
over three or four years. They will cover 
such subjects as air filters; heat flow 
through materials ; distribution of heated 
and cooled air, and physiological adjust- 
ment to changes in atmospheric environ- 
ment. 


Special Fittings Facilitate 
Brake Pipe Repairs 


In a circular letter dated February 
12, the secretary of the A.A.R Mechani- 
cal Division called attention to new 
Item 100, added to Interchange Rule 
101, effective January 1, 1948, which is 
preceded by a note reading: “Note.— 
Air Brake Pipe on AB brake equipment, 
broken at threaded portion of the flange 
fitting, may be repaired by the use of 
Wabcogrip or Flexigrip fittings (or 
other A.A.R. approved types), as cor- 
rect repairs, charge to be based on ma- 
terial applied, plus labor of application.” 
The letter stated that the use of these 
fittings should greatly facilitate repairs 
to broken air brake pipe and suggested 
more general attention to this ruling. 


Gas Turbines for Mobile Power 
Plants 


A COMPACT, easily moved, source of 
emergency electric power may be made 
available within the next few years by 
mobile gas-turbine plants now under de- 
velopment by Allis-Chalmers engineers. 

Studies have been made of 3,000- and 
6,000-kw. units to be mounted on rail- 
way trucks for rapid movement on rail- 
way track. The proposed units could 
operate as a sole source of power or 
could be synchronized with an existing 
power system. 

Simplicity, smooth operation and no 
requirement for water would charac- 
terize the gas-turbine plants. Operating 
on oil, the units would require only fuel- 
line connections to tank cars or storage 
tanks, in addition to the electric trans- 
mission line connection. 


McGrath Assistant to General 
Manager Tool Association 


Rogert H. MCGRATH, formerly vice- 
president and general manager of Jos. 
Dyson & Sons, Inc., has been appointed 
assistant to the general manager of the 
National Machine Tool Builders’ As- 
sociation. 


98 (272) 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the April Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Pennsyivanial sosirea eair 8 6,000-hp. Diesel-elec. frt, -........... Electro-Motive 
4 1,000-hp. Diesel-elec. switch. —... Electro-Motive 
10 600-hp. Diesel-elec. switch. ... Electro-Motive 
6 4,000-hp. Diesel-elec. frt, ........... Fairbanks Morse 
12 1,000-hp. Diesel-elec. switch. rbanks-Morse 
27 1,000-hp. Diesel-elėc. switch. aoan Loco. Wks. 
27 660-hp. Diesel-elec. switch. ..... Baldwin Loco. Wks. 
10 1,000-hp. Diesel-elec. switch. ......American Loco. Co. 
$ 10 660-hp. Diesel-elec. switch. ...... American Loco. Co. 
Spokane, Portland & Seattle 22.0000... 12 1,500-hp. Diesel-elec. frt. ............American Loco. Co 
22 6,000-hp. Diesel-elec. frt. ............ American Loco. Cu 
12 2,000-hp. Diesel-elec. frt. ............Electro-Motive 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Chesapeake & Ohio oo... 2,0003 70-ton hopper American Car & Fdry 
1,0003 70-ton hopper - Bethlehem Steel 
Chicago & North Western 0.0.0.0... 1,000 Box Pullman-Standard 
650 VT a AERE PEIRE NORMES I I ESE TEE Pullman-Standard 
650 Gondolas .. ....Bethlehem Steel 
Chicago, Burlington & Quincy ............ 1,0004 50-ton aini ... Co. shops 
100 50-ton parts cars ............ a... Co. shops 
150 70-ton covered hopper Co. shops 
500 70-ton h ballast a a s 
250 70-ton ballast . 
500 40-ton stock 
300 50-ton flat 
50 70-ton mill- type gondola .. 
200 16,000-gal. tank ............ s 
Carbon County 2200.00 SOO 70-ton hopper . Pullman-Standard 
Delaware & Hudson oeenn 1505 40-ton box o. shops 
1506 50-ton hoppe Co. shops 
Illinois Central .......... 200 50-ton box ... American Car & Fdry 
Louisville & Nashville® 4,000 50-ton twin hopper Pullman-Standard 
Mather Stock Car Co. 150 40-ton refrigerator Co. shops 
Missouri Pacific ...... A 55 Caboose ....... Co. shops 
Northern Pacific ..0..0.0.0...00:ccccceeeeeees . 5007 50-ton box Co. shops 
2007 50-ton flat . Co. shops 
Pennsylvania? 20....0000.cccc eect — 300 70-ton covered- opper . Co. shops 
2,000 70-ton gondola ... o., shops — 
St. Louis & O'Fallon .. 300 50-ton hopper ..... . Refrig. Car Co. 
St. Louis Refrigerator Car Co. 100 40-ton refrigerator ..Co. shops 
Southern Pacific ............2------.ss00« 3,3508  50-ton box ........... ..Pullman-Standard 
1,0008  50-ton gondola .-General-American 
1,0008 50-ton gondola Bethlehem Steel 
7008 50-ton gondola hops 
6008 50-ton flat ... hops 
1,5008 70-ton flat o. shops 
3508 70-ton covere o. shops 
808 Caboose Co. shops 


These orders are a part of a postwar 
improvement program which involves 
the expenditure of $149,000,000 for new 
equipment and $8,000,000 for moderniz- 
ing passenger cars. To provide for the 
servicing and repair of Diesel locomo- 
tives, new facilities have been, or are 
being, built, which will ultimately cost 
$16,500,000 when fully completed. By 
May of this year the Pennsylvania ex- 
pects all its important east-west through 
passenger trains will be handled by 
Diesel power in the non-electrified ter- 
ritory west of Harrisburg, Pa. The 
wholly new equipment, together with 
that being modernized, it is said, will 
enable the road to release from its most 
important trains existing lightweight 
equipment that is still distinctly modern 
for use on other trains to replace older 
equipment. 

The Pennsylvania also has under way 
a program for the complete reconstruc- 
tion and modernization of 100 coaches 
for use throughout the system. A number 
of other coaches and parlor cars are be- 
ing modernized to re-equip several im- 
portant through trains. As new sleeping, 
dining, lounge and observation cars now 


under construction are received from 
the builders, they will be used to provide 
entirely new trains for the “Broadway 
Limited,” the “General,” the “Liberty 
Limited,” the “Spirit of St. Louis,” the 
“Pittsburgher,” the “Golden Triangle,” 
the “Cincinnati Limited,” and the “Sun- 
shine Special.” The “Senator,” afternoon 
train between Washington, D.C., and 
Boston, Mass., and the “Congressional,” 
between New York and Washington, 
will receive completely modernized 
equipment. A modernized train also will 
be provided for joint service between 
Chicago and Detroit, Mich., matching 
a similar train to be supplied by the 
Wabash. 

"The 1,500-hp. unit is scheduled for 
delivery in January, 1949, the 6,000-hp. 
engines in March, 1949, and the 2,000- 
hp. engine next July. 

"Deliveries to start in December. 

‘It is expected the box cars will be 
completed in July and that the other cars 
will be finished at various times during 
the remainder of the year. 

“Completion of all the cars is expected 
during the early part of 1949. 

"The L. & N. will spend approximately 
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$55,000 in the near future to convert 30 
box cars into cabooses. Work will be 
done at the South Louisville, Ky., shops. 
The Timken Roller Bearing Company 
has received an order for more than 900 
large size bearings and parts for all axles 
of the 22 steam locomotives and tenders 


being built for the L. & N. by the Lima- 
Hamilton Corporation as announced in 
the April issue. Delivery of the bearings 
and parts are scheduled to begin in 
August and be completed in October. 
“Construction of the box cars probably 
will begin in June and the flat cars prob- 


ably will be well started in September. , 

‘Deliveries of the cars ordered from 
Pullman-Standard and Bethlehem Steel 
are scheduled to begin next September 
and deliveries of the other cars, exclud- 
ing the cabooses, are expected to begin 
in the fourth quarter of the year. 


Shop Improvements 


Tue Chicago, Milwaukee, St. Paul & 
Pacific, as part of its 1948 improvement 
program, will construct a shop at Mil- 
waukee, Wis., for the servicing and re- 
pairing of Diesel locomotives. 5 

The Kentucky & Indiana Terminal is 
altering its enginehouse at Louisville, 
Ky., to provide facilities for the handling 


SPRING PACKING CorporATION.—I. 
Hunter Russell, whose appointment as 
vice-president of the Spring Packing 
Corporation, at Chicago, was reported 
in the April issue, was educated at the 
University of Illinois, after which he 
entered the service of the Illinois Central 
at Chicago. He later was associated with 
the American Locomotive Company at 
Cleveland, Ohio. Prior to his appoint- 
ment as vice-president of the Spring 
Packing Corporation, Mr. Russell was 
district manager of the Baldwin Locomo- 
tive Works at St. Louis, Mo. 


+ 


PULLMAN-STANDARD CAR MANUFAC- 
TURING CoMPANy.—Norman B. John- 
son, assistant executive vice-president of 
the Pullman-Standard Car Manufactur- 
ing Company, at Chicago, has been ap- 
pointed head of all activities relating to 
the operation of the Pullman Car Works, 
the Chicago passenger-car division of 
the company. 


+ 


DEARBORN CHEMICAL COMPANY.—E. 
J. McMahon, production manager of the 
Dearborn Chemical Company at Chi- 
cago, has been elected vice-president and 
adirector, with headquarters at Chicago. 
Frank A. Jones has been appointed chief 
engineer, with headquarters at Chicago, 
and Gordon E. MacLean, who has been 
engaged during the past seven years in 
laboratory research for Dearborn, has 


of Diesel-electric switchers. The present 
locomotive pits will be removed, and two 
pits for serving Diesels, plus a 30-ton 
crane, will be installed. 

The Lehigh Valley has broken ground 
at Sayre, Pa., for facilities for servicing 
Diesel locomotives. The complete pro- 
gram, involving an expenditure of $240,- 
000, is expected to be completed this 
year. Five stalls, each accommodating 


Supply Trade Notes 


joined the company’s sales department 
at Indianapolis, Ind. 

E. J. McMahon was born on October 
20, 1898, at Chicago. He attended Notre 
Dame University and entered the service 
of Dearborn Chemical in 1919 as a lab- 
oratory chemist. Mr. McMahon worked 
for a time at the company’s branch in 
Los Angeles, Calif., subsequently return- 
ing to Chicago, where he advanced to 
production manager. 


+ 


AUTOMATIC TRANSPORTATION CoM- 
PANY.—The Automatic Transportation 
Company, Chicago, has appointed the 
following sales and service agents: The 
George E. Miller Company, Watertown, 
Mass., to cover Maine and New Hamp- 
shire and five northeastern counties 
in Massachusetts; Freeman Industrial 
Service, Inc., Providence, R.I., to cover 
Rhode Island and five southeastern coun- 
ties in Massachusetts, and G. Cass 
Lightner, Thetford, Vt., to cover Ver- 
mont. 


+ 


FAFNIR BEARING CoMPANY.—Mau- 
rice Stanley, president of the Fafnir 
Bearing Company for the last 21 years, 
has been elected chairman of the board, 
and Stanley M. Cooper, formerly execu- 
tive vice-president, has been elected 
president to succeed Mr. Stanley. 

Before joining Fafnir as sales man- 
ager in 1914, Mr. Stanley was export 


Horsepower Distribution of Diesel Locomotive Units in Service on 


December 31, 1947—Class I Railroads 


Pass. and comb. 


Freight pass. and freight 
locomotive units locomotive units Total 
Horsepower No. Total hp. No. Total hp. No Total hp 
3,000 12 36,000 14 42,000 26 78,0 
2,000 an 23 46,000 678 1,356,000 701 1,402,000 
1,800 - — 36 64,800 36 64,8 
1,350 or 1,500 1,799 2,531,100 332 487,650 2,131 3,018,750 
1200 ww... -~ — 19 22,800 19 22,80 
1000 Pen 45 45,000 28 28,000 73 73,000 
Less than 1,000 ... 17 10,660 -— 17 10,660 
Total Road Loco. Units 2000 1.896 — 2,668,760 1,107 2,001,250 3,003 4,670,010 
Switching Loco. Units ........ (Averaging approx. 830 hp. per unit) ........ 2,916 2,414,910 
Total Road and Switching Units 2000000000 oocsccccccessscsessssesssesseeessesseseaveeseeee RNAS 5,919 7,084,920 


—— 


Note:—629 Diesel locomotive units of 483,260 hp. are estimated to be in service on switching and terminal 


companies and on Class II and III railroads. 
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two 2,000-hp. Diesel-electric units, will 
be housed in the northeast section of the 
“back shop.” Three of the stalls will be 
equipped with drop tables to facilitate 
wheel and truck replacement. The shop 
will be used not only to service the pas- 
senger Diesels now in service, but has 
been planned for the possible pur- 
chases of Diesel locomotives for freight 
service. 


manager of Russell & Erwin. He is 
director of the Stanley Works, the New 
Britain Machine Company, and the 
Union Manufacturing Company, and 
vice-president and a director of the 
Hart & Cooley Co. Mr. Cooper joined 
Fafnir in 1924 and has been, succes- 
sively, advertising manager, secretary, 
vice-president, and executive vice- 
president. 


+ 


SHERWIN - WILLIAMS COMPANY. — 
Howard C. Hinig, formerly a member 
of the transportation sales department 
of the Sherwin-Williams Company, has 
been appointed assistant manager of in- 
dustrial and transportation sales, with 
headquarters at Oakland, California. Mr. 
Hinig joined Sherwin-Williams in Janu- 
ary, 1936, as a clerk in the traffic depart- 


H. C. Hinig 
ment. Two years later he was transferred 
to transportation sales. He worked in 
that department until his recent appoint- 
ment, except for the period July, 1943, 
to April, 1947, when he was a first lieu- 
tenant with the United States Army. 


+ 


FLANNERY Borr CoMPANyY.—James 
E. McLean, vice-president of the Fort 
Pitt Manufacturing Company, has been 
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a 


elected also vice-president of the Flan- 
nery Belt Company. R. N. Scott has 
been appointed sales manager and W. 
C. Masters manager of railroad sales of 
Flannery Bolt. 


+ 


Lanpis Toot Company.—The Moore 
Handley Hardware Company, 27 South 
Twentieth street, Birmingham 2, Ala., 
has been appointed sales distributor in 
Alabama for the Landis Tool Company. 
They will handle the Landis line of 
Precision cylindrical grinding machines. 


+ 


JoserpH T. Ryerson & Son.—W ayne 
D. Dukette, formerly manager of the 
Cincinnati, Ohio, steel service plant of 
Joseph T. Ryerson & Son, has been ap- 
pointed manager of the new plant in 
Emeryville, Calif. 


+ 


AMERICAN BRAKE SHOE COMPANY.— 
William C. Appleby, assistant to the 
president of the southern wheel division 
of the American Brake Shoe Company, 


W. C. Appleby 


has retired after 42 years’ service. Mr. 
Appleby worked in various engineering 
and supervišory capacities in American 
Brake Shoe plants in the south for nearly 
23 years. He was transferred to New 
York in 1929 and was appointed assistant 
to the president of the southern wheel 
division in 1944. 


+ 


AMERICAN Car & Founpry Co.— 
Frederick H. Norton has been appointed 
vice-president in charge of all sales of 
the American Car & Foundry Co., to 
succeed R. A. Williams, who has re- 
signed. 

Mr. Norton is a graduate of Purdue 
University with a degree in mechanical 
engineering. He served his apprentice- 
ship with the American Steel Foundries, 
following which he was assigned to the 
Chicago office as sales engineer. In 1940 
he was transferred to Washington, D.C., 
to open a new office for the handling of 
American Steel Foundries’ activities 
with the government and foreign agen- 
cies. Mr. Norton joined American Car 
& Foundry in April, 1945, as an assistant 
vice-president in the sales department. 

The American Car & Foundry Co., 
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has established a new tool and die con- 
trol division, with H. O. Amble in 
charge. Mr. Amble will make his head- 
quarters at the Berwick, Pa., plant, 
where he has been mechanical engineer 
since 1932. H. F. Schwarting, formerly 
general electrical engineer at the St. 
Louis, Mo., plant, has been appointed 
assistant district manager of the Madi- 
son, Ill., plant. 

The company’s Washington, D.C., dis- 
trict sales office is now located at 1628 
K street, N.W. 


+ 


Dayton Rugger Company.—T. C. 
Stikkers, field engineer of the railway 
division of the Dayton Rubber Company, 
has been appointed district sales repre- 


T. C. Stikkers 


sentative for the central territory, with 
headquarters at Dayton, Ohio. L. K. 
Covelle, Jr., also field engineer, railway 
division, has been appointed district man- 
ager for the eastern territory, with head- 
quarters in the Harborside terminal, Jer- 


L. K. Covelle, Jr. 


sey City, N.J. Mr. Stikkers was with the 
Pullman Company, Chicago, from 1939 
to 1946, in which year he joined Dayton 
Rubber. Mr. Covelle joined the com- 
pany on August 1, 1946. 


+ 


BUCKEYE STEEL CASTINGS COMPANY. 
—The Buckeye Steel Castings Company 
has appointed the following sales repre- 
sentatives: George T. Johnson, Jr., in 


the southeastern district, with headquai- 
ters at Columbus, Ohio; Eugene B. 
Schrock in the western district, with 
headquarters at Chicago, and Albert T. 
Johnson in the eastern district, with 
headquarters at New York. 


+ 


Purpy Company.—William J. Ham- 
mond, formerly vice-president in charge 
of railroad sales for the Inland Steel 
Company, at Chicago, has been elected 
vice-president of the Purdy Company, 
with headquarters at Chicago. 


+ 


* PEERLESS EQUIPMENT COMPANY.— 
James E. McNamara, vice-president of 
the Journal Box Servicing Corporation, 
at Indianapolis, Ind., has been appointed 
vice-president — reclamation, of the 
Peerless Equipment Company, at Chi- 
cago. 

Mr. McNamara, a native of Indiai- 
apolis, attended the University of Notre 
Dame and, in 1938, joined the staff oi 
service engineers of the Journal Box 
Servicing Corporation. In 1941 he 
entered Military Railway Service, sub- 
sequently serving in India, Burma and 
China. For a time he was fuel agent of 
the 705th Railway Grand Division, and 
later became aide to the commanding 
general of railway forces in the India- 
Burma Theater. He was released from 
military service as a captain in Decem- 


J. E. McNamara 


ber, 1945, and returned to the Journal 
Box Servicing Corporation as service 
engineer. He was later appointed vice- 
president. As vice-president of Peerless, 
Mr. McNamara will concentrate his 
efforts on contract sales of journal-box 
waste reclamation and service. 


+ 


GRIFFIN WHEEL CoMPANY.—Fred- 
erick K. Vial, who has retired as vice- 
president and a director of the Griffin 
Wheel Company at Chicago, as noted in 
the March issue, was born in Lyons- 
ville, Ill., on April 22, 1864. Mr. Vial 
received degrees in agriculture and 
natural history in 1886 and a master’s 
degree in civil engineering in 1918 at 
the University of Illinois. In 1887 he 
became a rodman in the employ of the 
Atchison, Topeka & Santa Fe. He was 
division engineer of the Chicago & 
Alton (now part of the Gulf, Mobile & 
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ys the tough guy 


T railroad men, the Tough Guy needs no introduction. He’s 
the Chilled Car Wheel, mover of a nation’s freight. 

The job he’s doing has become more important in size and more 
efficient in execution. More rugged, too, with the 
ever-increasing speeds at which trains are moved today. 

We at AMCCW have something to do with the way 

the Tough Guy is keeping pace with his job’s taxing demands. 
For instance, originating, revising and enforcing an 
ever-stiffening code of manufacturing practice for members 

... testing wheel design for product improvement . . . 
maintaining our own resident inspectors, general 

inspectors, supervisory inspection force and 


metallurgical and engineering staff. 


everybody kn, 


May, 1948 101 


in lo, a 
A in machine 


Efor heavy-duty multiple 


4 or progressive 
E MICROHONING 


LORNA 


K 
REDUCES 
costs! 


MODEL NO. 730 


3510 


Micromatic now offers a new multiple spindle, unit con- 


structed, Quill type machine with added power and control 
for removing more and more stock in less time from harder 


materials. Completely automatic, electronic control of uniform 
size within .0001 to .0003 inch in production. 
Microhoning Machines, Tools, Fixtures and Abrasives 


DISTRICT FIELD OFFICES: 


1323 S. Santa Fe 616 Empire Bidg. 55 George St. Micromold Manufacturing Div. 
los Angeles 21 206 S. Main St. Brantford, Ont. Boston Post Road 
California Rockford, Ill. Canada Guilford, Conn. 
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Ohio) from 1889 to 1892, and chief 
engineer of the Ajax Forge Company 
at Chicago during 1895 and 1896. In 
1897, Mr. Vial became principal assist- 
ant engineer of the Chicago & Western 
Indiana, and in 1902 mechanical engi- 
neer of the Griffin Wheel Company. 
In 1906 he was appointed chief engineer, 
in charge of manufacturing operations, 
cupola mixtures, wheel design, plant 
construction, and research work. In 
addition, he was given other responsi- 
bilities affecting all plants of the com- 
pany. Later Mr. Vial was elected vice- 
president, and in 1917 became a director. 
Upon the formation of the Association 
of Manufacturers of Chilled Car Wheels 
in 1908, he was appointed consulting 
engineer, and subsequently became also 
vice-president. 


+ 


MonarcH MACHINE TooL COMPANY. 
—Fred B. Roth, formerly supervisor of 
the service department of the Monarch 
Machine Tool Company, has been trans- 
ferred to the west coast as sales and 
service advisor to a number of dealers 
who represent Monarch there, with head- 
quarters in San Francisco, Calif. Clar- 
ence J. Caldwell and J. A. Garrison, also 
former members of the service depart- 
ment, have been appointed -field sales 
engineers with headquarters in Chicago. 


+ 


Link Bett Company.—A4rthur E. 
Maha has been appointed assistant sales 
manager for the central division, Ball 
and Roller Bearing Division of the 
Link-Belt Company, with headquarters 
at Indianapolis, Ind. Lewis M. Watkin, 
Jr., has been appointed assistant sales 
manager for ball and roller bearings in 
the eastern division. 


+ 


BALDWIN LOCOMOTIVE WORKS.— 
Eugene S. Wright, whose promotion to 
district sales manager for the Baldwin 
Locomotive Works, at St. Louis, Mo., 
was announced in the April issue, joined 
Baldwin’s service department for Diesel- 
electric locomotives shortly after he 
graduated from Purdue University. He 
later worked in the sales department in 
the Chicago district office for two years 
and was then transferred to Eddystone, 
Pa. From 1943 to 1946 Mr. Wright was 
a mechanical engineer with the United 
States Army Transportation Corps and 
spent two years in India assigned to the 
Bengal & Assam Railway. He rejoined 
Baldwin as assistant to the sales mana- 
ger of Diesel locomotives and engines 
and in May, 1947, became sales manager, 
with headquarters at Eddystone. 


+ 


BRIDGEPORT-DIAMOND MACHINE 
Company.—John T. Kilbride, who re- 
cently resigned as president of the 
Bridgeport Safety Emery Wheel Com- 
pany, has been elected president of the 
newly-organized Bridgeport-Diamond 
Machine Company. The latter firm has 
purchased the Diamond Machine Com- 
pany from the American Engineering 
Company and has moved the Diamond 
Machine engineering and sales offices to 
2362 Main street, Stratford, Conn. 


Railway Mechanical Engineer 
MAY, 1948 


May, 1948 


Tuis locomotive is a unit of power. It illustrates 
a significant fact. Where the amount of power that 
can be packed into a single unit is important— 
where you want 6000, 8000, even 10,000 horsepow- 
er in one engine—the steam locomotive is unchal- 


lenged. 


We build such locomotives—steam locomotives like 
this that have developed 8000 horsepower and can 
do more. We will continue to do so. They are 
fine pieces of machinery. Modern in every respect, 
they are establishing remarkable records for econ- 


omy, reliability and low maintenance. 


Don’t sell these steam giants short. They have 


their place—and in their place are unsurpassed. 


LIMA 
HAMILTON 


CORPORATION 


DIVISIONS: Lima, Ohio—Lima Locomotive 
Works Division; Lima Shovel and Crane Division. 
Hamilton, Ohio—Hooven, Owens, Rentschler 
Co.; Niles Tool Works Co. 


PRINCIPAL PRODUCTS: Locomotives, Cranes 
and shovels; Niles heavy machine tools; Hamil- 
ton diesel and steam engines; Hamilton heavy 
metal stamping presses; Hamilton-Kruse auto- 
matic can-making machinery; Special heavy ma- 
chinery; Heavy iron castings; Weldments. 


Double and even Triple à 
Savings possible with 
KOPPERS 


PRESSURE-TREATED WOOD 


The experience of many railroads, over 
long periods of time, proves the average 
life of untreated wood used for car 
decks is only 5 years. This short life is 
usually caused by unobserved decay 
which weakens the lumber and causes 
it to fail prematurely. 


Many of the same railroads report 14 
years and better where Koppers Pres- 
sure-Treated Wood was installed. 


KOPPERS 


Get these savings that mean added 
profits . . . Specify 
Koppers Pressure -Treated Wood 
for your new cars and for 
car repairs. 


We will be happy to send, upon request, 
a digest of typical specifications. Ask for 
G-4, Wood Preserving Division, Koppers 
Company, Inc., Pittsburgh 19, Pa. 

r 
Pictured here are twenty-five, 70 
ton capacity, 53'-6" flat cars leav- 


ing the shop. All have decks of 
Koppers Pressure-Treated Wood. 


PRESSURE-TREATED WOOD 
KOPPERS COMPANY, 


INC. 


PITTSBURGH 19, PA. 
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Bridgeport-Diamond Machine is organ- 
ized to manufacture face grinders, verti- 
cal surface grinders and knife grinders. 
Manufacturing facilities to handle as- 
sembly and manufacturing are expected 
to be in operation within a few months. 


+ 
Texas Company. — J. M. P. Mc- 
Craven has been appointed manager of 
the railway traffic and sales department 
of the Texas Company, with headquar- 
ters at New York, to succeed the late 
J. L. Lavalle. Mr. McCraven joined the 


J. M. P. McCraven 


Texas Company at Houston, Tex., in 
1916, and worked successively as chief 
accountant, assistant district manager, 
district manager and assistant manager 
at Chicago. 
+ 

STANDARD RAILWAY EQUIPMENT 
MANUFACTURING COMPANY.—R. 4A. 
Williams, formerly vice-president in 
charge of sales of the American Car & 
Foundry Co., with headquarters at New 
York, has been elected president and a 
director of the Standard Railway Equip- 
ment Manufacturing Company, with 
headquarters at Chicago. Mr. Williams 
succeeds A. A. Frank, who has been 
elected chairman of the firm’s board of 
directors. A. A. Helwig, president of the 
Standard Railway Equipment Company, 
subsidiary of the aforementioned com- 
pany, has been elected also vice-chairman 
of the board of the Standard Railway 
Equipment Manufacturing Company. 

Mr. Williams is a graduate of Penn- 
sylvania State College and Washington 
University. He joined A. C. F. in 1924 
in the engineering department and sub- 
sequently became sales manager of dis- 
trict offices in St. Louis, Mo., Cleveland, 
Ohio, and Washington, D.C. In 1944 he 
was elected vice-president in charge of 
sales. Mr. Williams is a member of the 
American Society'of Mechanical Engi- 
neers. 

+ 

ALUMINUM COMPANY OF AMERICA.— 
The new sheet and plate rolling mill of 
the Aluminum Company of America at 
Davenport, Iowa, is nearing completion. 
The plant, which extends nearly a mile 
along the banks of the Mississippi river, 
is basically an all-aluminum project, with 
the exception of 25,000 tons of struc- 
tural steel framework which is painted 
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Security Circulators used in 
modernizing type 2-8-2 locomotives 


In equipping existing steam motive power witn 
Security Circulators, most efficient results are 
secured because the number and arrangement of 
the Circulators are specifically adapted to the type 
of locomotive in which they are being installed. 


Experience has shown that Security Circulators 
definitely tend to reduce honeycombing, flue 


Arrangement of Security Circulators 
in a coal-burning 2-8-2 locomotive plugging and cinder cutting, and to prolong the 


life of arch brick. Consequently the installation of 


Security Circulators in existing steam locomotives 
makes them available for much longer periods 
of continuous operation. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK « CHICAGO 
SECURITY CIRCULATOR DIVISION 
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RAILROAD SHOP EQUIPMENT < ? 


WITH SPECIAL FORMING DIES AND PUNCHING TOOLS 


No. 11-B HEAVY DUTY 
PUNCH offers exceptionally 
large die space, can be 
tooled to handle most com- 
plicated job in a single 
pass. Tooling of punch and 
spacing table always de- 
signed to the specific needs 
of the job to be done. 


PRESS BRAKE AND FLANGER, 
combination 40-ton Flanger 
and 300-ton Press Brake 
handles any type of plate 
bending required In car and 
locomotive repairs — flang- 
ing, V-bending, forming, 
pressing and straightening. 


CO-PUN-SHEAR provides a 
combination of Punching, 
Coping and Shearing tools 
assembled in working posi- 
tion, driven by a single mo- 
tor and operated by inde- 
pendent clutches. Designed 
especially for car repair 
shops. 


HYDRAULIC BULLDOZER de- 
signed to perform a wide 
range of forming, flanging 
and bending duties in rail- 
road car shops. 


Write for complete information on the BEATTY line of 
mechanical and hydraulic punches, presses, shears 
and spacing tables. 


Sih MOE a FURL ER ON AP MNR 


ree ; č INEA IINE & eae TA 
MACHINE & MFG. COMPANY 
HAMMOND,. INDIANA 
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with more than three carloads of alumi- 
num paint. 


+ 


INTERCHEMICAL CORPORATION. — Al- 
bert J. Capalbo, formerly chief chemist 
for the Plasticote Fabrics Corporation, 
has joined the flexible plastic coatings 
department of the finishes division of the 
Interchemical Corporation, to serve in 
both a sales and technical service capac- 
ity, with headquarters at Elizabeth, N.J. 


+ 


Koppers Company.—E. J. McGehee, 
a vice-president of the Koppers Com- 
pany, has been assigned responsibility 
for the company’s wood-preserving 
activities throughout the western half 
of the United States. 

Mr. McGehee, who has been staf 
sales manager, with headquarters in 


E. J. McGehee 


Pittsburgh, Pa., will now make his head- 
quarters in Chicago. He first became 
associated with Koppers organization 
in 1934 and since then has served in 
various executive positions in connec- 
tion with the company’s production and 
sale of pressure-treated timber for rail- 
road and utility work. 

H. R. Condon, vice-president in the 
wood-preserving division, has been as- 


H. R. Condon 


signed responsibility for wood-preserv- 
ing activities in the eastern half of the 
country, with headquarters as before at 
Pittsburgh. Since joining Koppers ™ 
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face CONTROL 


of Steam Locomotives 


Asfastandas =“ 
depe ndable asthe _ 
operating principle 
of the air brake 


THE 
THROTTLE 
MASTER 


AMERICAN THROTTLE COMPANY 
INCORPORATED 

60 East 42nd Street, New York 17, N.Y. 

122 S. Michigan Avenue, Chicago 3, Ill. 
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BIG ROADS 


Use 
| 


AJA-DIPS | 


acenies MAGNUS 


AJA-DIP CLEANING MACHINES E 


Fastest Cleaning Available with | 
Elimination of Hand Work! | 


Mister: Aja-Dip Sr. Cleaning Machines have proved 
their right to a leading place in the railroad shop 
cleaning picture. 


Of course they are outstanding for cleaning diesel parts 
with Magnus 755, because no other machine and cleaner 
can do the job they do on these parts. 


But these machines can also be used on very oily, 
greasy steam engine parts, on air filters, on air-condition- 
ing equipment, and on compressors. They are adapted 
not only to Magnus 755, but to Magnusol . . . for removal 
of greasy dirt, chips, etc.; to Magnus Heavy Duty Cleaners 
for very dirty heavy units. There's a size to handle any 
capacity you need, from 100 to 2,000 Ibs. of load. 


Write for the Aja-Dip Sr. Bulletin! 


MAGNUS CHEMICAL COMPANY 
77 South Ave., Garwood, N. J. 


IN CANADA — MAGNUS CHEMICALS, LTD. 
4040 Rue Masson, Montreal 36, Que. 


Service representatives in principal cities. 


CLEANERS « EQUIPMENT +» METHODS 


| of the production, sales and procurement 
|of forest products. 


| Welding Equipment Company has been) 


| tion. 


1939 Mr. Condon has served in an 
administrative capacity in various phases 


+ 
McKay Company.—The Johnson 


appointed Chicago district distributors) 
of the McKay electrodes, with head 
quarters at 2640 W. Van Buren street 
Chicago 12. 
+ 

Aro EQUIPMENT CORPORATION = 
Walter C. Leitch, formerly general sales 
manager of the Gilbert & Barker Manu 
facturing Co., a subsidiary of the Stand 
ard Oil Company of New Jersey, has 
been elected vice-president and gi 
manager of the Aro Equipment Corpora- 


+ 
WYANDOTTE CHEMICALS CORPORA> 
TION. — The following have been 
pointed industrial department e 
representatives in, respectively, the Gin 
cinnati, Ohio; Grand Rapids, Micha 


R. K. Martin 


Indianapolis, Ind., and Pittsburgh, Pa., 
offices of the Wyandotte Chemicals Cor- 
poration: Roscoe K. Martin, Eldon B. 
Hunt, John E. Vaughn, and Harry L, 
Flister. Mr. Martin, who has completed 


E. B. Hunt 


advanced studies at the University of 
Dayton, was previously a test engineer, 
chemist, and plating analyst for the Alli- 
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son Division of General Motors and at 
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WORKS FOR 


OU won’t find his name on your 

pay roll, but this man really 
works for you. He is the Parts Rep- 
resentative assigned to your account 
at Electro-Motive. 
The replacement parts or unit re- 
pairs account of each customer rail- 
road is specifically assigned to a man 
whose one and only purpose is to 
see to it that the orders of his par- 
ticular block of railroads are shipped 
on schedule. 
He keeps a careful watch on your 
orders. Sees to it that parts are 


THIS MAN 
you-—AT ELECTRO-MOTIVE 


— 


shipped from the nearest of seven 
strategically located warehouses. In 
emergencies he does the trouble 
shooting for you. 


His constant aim is to help you keep 
your equipment rolling with the 
highest degree of availability. The 
Electro-Motive Parts Representa- 
tive assigned to your account at the 
factory, regional office or branch 
warehouse is a key man in a service 
organization staffed, equipped and 
prepared to see that owners of Gen- 
eral Motors locomotives get — 


THE RIGHT PART o AT THE RIGHT PLACE 
AT THE RIGHT TIME è PROPERLY APPLIED 
AT A FAIR PRICE 


(GENERAL \Jorors 


LOCO OTIVES 


ELECTRO-MOTIVE 


DIVISION 


GENERAL MOTORS 


LA GRANGE, ILL. 


HOME OF THE DIESEL LOCOMOTIVE 


| 
| 
| 
| 


You Save on 
Maintenance Costs! 


Keep cars rolling years longer... 
Provide essential protection to 
right-of-way equipment, bridges, | 
buildings and other properties. 
Rust-Oleum coats metal... and 
dries firm—with a tough, water- 
tight, enduring film that prevents | 
rust by moisture, fumes, acids, 


HERE’S HOW RUST-OLEUM heat and many other destructive 
SAVES TIME AND MONEY: elements. 


IT GOES ON FASTER Rust-Oleum can be applied 
Rust-Oleum saves 25% of the time nor- directly to any rusting surface — 
mally required for application... and after easy, time-saving prepara- 
covers up to 30% more area. tion. It outlasts ordinary materials 

IT CUTS PREPARATION two to ten times, depending on 
No sandblasting, flame cleaning or chemi- conditions. For lasting satisfaction 
cal rust ‘‘dissolvers’’ are required. Merely and extra profits specify Rust- 
a RUST OLEO scale, dirt, etc. and Oleum on new and re-built cars 
S ...and out on the right-of-way 
a an hich Rahs peire where rust is costly. 
ust Oleum two to ten times longer j ; f 
than ordinary materials on most jobs. Every weils tor rene TDA Y. 


Wright Field. Mr. Hunt is a graduate 
in chemical engineering of Michigan 
State College. He has done experimental 
work in heat treating for Oldsmobile 
and in electronics for the Navy. Mr. 
Vaughn, a graduate in chemical engi- 
neering of the University of Kansas, has 


J. E. Vaughn 


been a development engineer for the 
United States Rubber Company, and an 
inspection officer for fhe Navy. Mr. 
Flister, a graduate of the University of 


H. L. Flister 


Pittsburgh, was in the employ of the 


| United States Steel Corporation follow- 


ing active service with the Navy. 


+ 
YALE & TowNE MANUFACTURING 
Co.—The Yale & Towne Manufacturing 
Co., Philadelphia, Pa., has unified all 
sales and service facilities in behalf of 


| its electric truck, handlift truck and dial 


scale divisions at the Railway Exchange 
building, 80 E. Jackson boulevard, Chi- 
cago 4, under Arthur H. Dobler, re- 
gional manager. S. A. March will 
continue in advisory and consulting 
capacities. The specialized services for 
the railroad field, long prosecuted inde- 
| pendently by Earl Thulin in Chicago, 


application gives maximum protection. 


RUST-OLEUM conroranon _ 


mir 


will continue to be separately handled. 
+ 

WESTINGHOUSE ELECTRIC CORPORA- 

| TION.—Charles H. Weaver has been ap- 

pointed industrial manager and Quincy 

M. Crater, transportation manager of 
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the Westinghouse Electric Corporation, 
| each responsible for central district sales 
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Cuts Railway Operating Costs... 
Relieves Shippers’ Car Supply 


Problems 


How often must shippers kick cars out empty be- 
cause the floors aren’t good enough for the particu- 
lar outbound lading? How much time and money 
is spent switching boxcars—to spot them for load- 
ing according to the floor condition? The answers 
are too often and too much—because wood floors in 
most cars soon become damaged and car classifica- 
tions must be reduced. Then cars must be shunted 
around empty until a load is available for which 
the floor is suited. This extra switching of Class B 
cars and rough-freighters not only cuts into ship- 
pers’ car supply—it raises railway operating costs. 


NAILABLE STEEL FLOORING eliminates much of this 


*PATENTS PENDING 


STEEL FLOOR DIVISION, PENOBSCOT BLDG., DETROIT 26, MICHIGAN 
STEEL 


UNIT OF 
May, 1948 


NATIONAL 


extra switching because it stays in Class A condi- 
tion /onger. It isn’t damaged by nailing, pinch bars, 
abrasive freight or loading equipment. It has the 
strength to support the largest fork trucks used in 
boxcars. NAILABLE STEEL FLOORING is built to last 
as long as the car itself and stay in Class A condi- 
tion during that time. Here is an all-purpose floor 
that stays that way, that can make major savings in 
operating expenses and provide substantial relief 
for car supply problems. 


YOU SAVE 3 WAYS 


In boxcars, flats and gondolas, the long life of NAILABLE 
STEEL FLOORING means lower repair and replacement 
costs as well as lower operating costs. And because it 
holds nails tighter and won't splinter, goods are safer on 
NAILABLE STEEL FLOORING. It saves you money in three 
ways—in operations, maintenance, and damage claims. 


NAILABLE 
STEEL FLOORING 


A 
GREAT LAKES STEEL 
PRODUCT 


CORPORATION 
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For FASTER-CLEANER Fire Lighting 


USE A 


MIAHIIR 


LOCOMOTIVE 


FIRE-OFF 


Provides a Better 
Fire Bed More Quickly |, SecEeaTons 


Hose length 

Oil Hose, size y” 
Air Hose, size y” 
Tank capacity 20 gals. 


Fuel: Kerosene, distillate or 
low grade fuel oil 


Every roundhouse needs the MAHR Locomotive 
Fire Lighter. It provides safe speedy fire lighting 

. it cuts down smoke . . . it is portable ... it 
saves time and money. 


Air pressure required 
EASY TO OPERATE pressure required | 
The MAHR Locomotive Fire Lighter is easy to Wheels, diameter 24” 
operate. Just spread coal evenly over the grates Height, overall 33⁄2” 
.. . turn on the roundhouse blower .. . insert the Floor space required 
MAHR Fire-Off into the firebox . . . ignite and 23” x 78” 
hold the nozzle over the fire bed. The nozzle sup- Shipping weight 286 lbs. 


plies a hot wet flame which impregnates the coal 
making the entire lighting operation just a matter 
of a few minutes. 


USES SAFETY VACUUM PRINCIPLE 


The fuel is drawn from tank by vacuum created by compressed air. The MAHR Fire- 
Off has no pressure on tank. Positively no danger of exploding tank or bursting oil 
hose. Unit has automatic air cut-off lever which if released for any reason, imme- 
diately extinguishes flame and lets oil flow back to tank. 


The MAHR Fire-Off is a safe rugged unit that is constructed to give many years of 
dependable service. 


Write for bulletin No. 450 today 
f 
| 


MAH RIVA UENCHURINICCON 


DIVISION OF DIAMOND IRON WORKS, INC. 
= MINNEAPOLIS, MINNESOTA, U.S. A. 


LOCOMOTIVE za ) ~ BLACKSMITH 
TIRE HEATER FORGE 


LOCOMOTIVE FIRE OFF FURNACES (att TYPES 
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activities in his respective field. 

Mr. Weaver, formerly marine and 
aviation sales manager at the company’s 
East Pittsburgh, Pa., works, joined the 
Westinghouse graduate student course 
in 1936. After four years in the general 
sales department he was transferred to 
the marine section of the industrial 
department. In 1943 he was appointed 


C. H. Weaver 


manager of the newly formed marine 
department. 

Mr. Crater joined Westinghouse in 
1927 as an office assistant in the engi- 
neering department at Pittsburgh. He 
later served in various sales capacities 
at Chicago, St. Louis, Mo., and South 


Q. M. Crater 


Philadelphia, Pa., before returning to 
East Pittsburgh in 1938, as manager of 
the petroleum and chemical section. He 
was appointed assistant manager of the 
Detroit, Mich., office in 1944. 


Orro A. KuHter, design engineer of 
the American Car & Foundry Co., has 
resigned. Mr. Kuhler will resume act- 
ing as consultant designer to the rail- 
roads, with headquarters at Pine, Colo. 

+ 

CHerry River Comerany. — The 
Cherry Rivet Company, Los Angeles. 
Calif., has opened a Chicago branch 
office at 5707 West Roosevelt road, 
Cicero, Ill. Roy Schwab, formerly a 
sales representative for the company in 
the Chicago area, will head the newly 
organized office staff and salesmen. 
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Fi r Frequent Inspection of Assembled Axles 
and Crankpins for Fatigue Cracks 


A NEW 
BONUS IN 


mies * SAFETY 
* ECONOMY 


mbled teks. 
on e tongue ead 
xle ter ay 

wes red a sa: 
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tive 


Bote one 


The new Model SR05 Supersonic Reflectoscope Axles and crankpins need not be pressed from the 

can be used in all the variety of applications pos- wheels to inspect for fatigue cracks, Tests can be 

sible for the previous model. Smaller, lighter, and made at boiler wash or oftener. Safety is increased 
reduced. 


more- compact, it provides: — maintenance costs 
Perro Operation —fewer ex- 
E MAXIMUM ; te 

tae PRACTICABILITY One railroad bas eliminated road 
OR L failures and saved more than twice 

o can AT GREATLY the cost of three instruments in a 
in REDUCED COST single year of operation. 
es Write for the NEW Bulletin No. 3001 describing the Model SROS Reflectoscope ie 

z SPERRY PRODUCTS, INC. 


wid 
PA 


15th STREET AND WILLOW AVENUE, HOBOKEN, NEW JERSEY 


THE WEATHERSTRIP THAT HAS NO EQUAL 


Seals End Doors on Pennsylvania Coaches 


For airtight end door sealing, a vital factor in maintaining 
optimum air conditioning on its new passenger coaches, The 
Pennsylvania Railroad uses Bridgeport Inner-seal weather- 
stripping. Of unique design, a live sponge rubber bead is vul- 
canized for life to a woven flange of tough spring steel wire 
and cotton thread, making Inner-seal resilient and flexible. 
It molds itself into every crevice to seal out drafts, grime, damp- 
ness and noise. It’s easy to install even around sharp angles 
and compound curves. And, for applications such as this, 
Inner-seal may be provided with a neoprene coating which is 
highly resistant to abrasion, sunlight, oil and extreme tempera- 
ture variations. 


Inner-seal is made in many standard sizes and colors or may 
be designed specially for your requirements. Write today for 
data sheet giving complete information. 


ARTHUR CRANE Lewis, former vice- 
president in charge of sales for Temple- 
ton, Kenly & Co., died at Toronto, Ont., 
on February 23. Mr. Lewis was 62 years 
old. 


Personal 
Mention 


General 


J. E. Kerwin, general foreman of the 
Chicago, Rock Island & Pacific, with 
headquarters at Blue Island, Ill., has 
been appointed assistant to the general 
superintendent of motive power, at 
Chicago, with jurisdiction over all 
mechanical matters. 


E. H. TALBERT, traveling fireman of 
the Chespeake & Ohio, has been ap- 
pointed chief motive-power inspector, 
with headquarters at Hinton, W. Va. 


J. P. BECKER, assistant to superintend- 
ent motive power of the Chicago Great 
Western at Oelwein, Iowa, has been ap- 
pointed general mechanical inspector, 
with headquarters at Oelwein. The posi- 
tion of assistant to superintendent motive 
power has been abolished. 


Diesel 


A. L. Porter, supervisor internal com- 
bustion locomotives of the Chicago Great 
Western at Oelwein, Iowa, has been ap- 
pointed general supervisor Diesel loco- 
motives, with headquarters at Oelwein. 
The position of supervisor internal com- 
bustion locomotives has been abolished. 


W. L. CasTLEMAN, assistant super- 
visor internal combustion locomotives of 
the Chicago Great Western at Oelwein, 
Iowa, has been appointed assistant gen- 
eral supervisor Diesel locomotives, with 
headquarters at Oelwein. Mr. Castle- 
man’s former position has been abol- 
ished. 


R. S. Asm has been appointed Diesel 
locomotive inspector of the New York 
Central System, with headquarters at 
New York. 


H. E. ParcKe has been appointed 
Diesel locomotive inspector of the New 
York Central System, with headquarters 
at New York. 


C. E. Ruopes has been appointed 
Diesel locomotive inspector of the New 
York Central System, with headquarters 
at New York. 


M. H. Powers has been appointed 
Diesel locomotive inspector of the New 
York Central System, with headquarters 
at New York. 


Car Department 


James E. DeFreest has been ap- 
pointed division general car foreman of 
the New York Central system, with 


Tough spring steel wire headquarters at Albany, N. Y. 


BRIDGEPORT 1, CONN. 


wee (ST Le ili Est. 1837 M. J. Mitts, general car inspector of 
ii Linu W Canda bye the Chesapeake & Ohio at Wyoming, 
THE HOLDEN CO., LTD., Montreal, Toronto, Winnipeg and Vancouver, B. C. Mich., has been appointed assistant 
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IDEAS FOR DIESEL MAINTENANCE 


Solution Inlet 


2 gt) 
HROS 


V2 


2 


Solution Outlet / 


Simplified cross-section drawing of Vapor-Clarkson steam generating 
unit, Type CFK 4225, showing flow of Pennsalt PM-90 during washout. 


Keep your Vapor-Clarksons at peak efficiency 
with fast, economical Pennsalt descaling 


Here’s how more and more Diesel maintenance men are 
keeping their Vapor-Clarkson boilers free from scale and 
in peak operating condition. They use the Pennsalt 
system for descaling . - . built around Pennsalt PM-90 
descaling compound. 


Pennsalt PM-90 is a specialty acid cleaner designed to 
give quick descaling with maximum protection to the 
base metal. Several years of research and testing went 
into the development of this superior product. 


You'll find the Pennsalt descaling system is fast, safe. . . 
and economical. That’s because Pennsalt is a basic 
producer and carefully controls the manufacture of the 
ingredients that go into PM-90. Thus quality and uni- 
formity are safeguarded . . . and cost held to a minimum. 


Pennsalt’s experienced technical staff is ready to serve you. 
Just write to Special Chemicals Division, Pennsylvania 
Salt Manufacturing Company, 1000 Widener Building, 
Philadelphia 7, Pa. 


\PENN\@/SALT, 


RAILROAD MAINTENANCE CLEANERS 
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DUDGEON 
TYPE 22 


An efficient quality 
tool recommended for 
all general boiler 
work. Has o large 
ronge of expansion 
for a variety of tube 
gouges ond sizes. It 
draws the tubes out 
of the tube sheet and 
automatically sets 
the tube ot the prop- 
er distance. Tubes 
are expanded the full 
length of the tube 
ends. Smooth, rapid 
expansion ond feed 
ore provided 


Here's a TOOL KIT 
that will save you a lot of 
TIME and MONEY 


in GEARS 
CUTTERS 
COUPLINGS 


With this MINUTE MAN kit you can 
cut keyways IN ONE MINUTE 


COLLARS 
PULLEY HUBS 
etc., etc. 


bi: 


Kit contains everything you need to cut complete range 
of keyway sizes— precision hand broaches, slotted bush- 
ings, shims, keyway stock. Used with du Mont or other 
Arbor Press. Cut a few keyways and you’ve paid for 
the Kit. 
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The du MONT CORPORATION, Greenfield, Mass. 
Please send me Descriptive Folder and Price List “Y” 

COMPANY 
ADDRESS ... 


The du MONT CORPORATION 


GREENFIELD, MASSACHUSETTS 


Complete literature 
on Dudgeon prod- 
ucts — expanders, 
hydravlic pumps 
and jocks — ovoil- 
oble. Write today. 
to Deportment 


= 


superintendent of car department, with 
headquarters at Grand Rapids, Mich. 


ARTHUR H. Keys, assistant superin- 
tendent of the car department of the 
Baltimore & Ohio at Baltimore, Md., 
has been appointed superintendent car 
department. 


Frank H. BECHERER, superintendent 
car department of the Baltimore & Ohio 
at Baltimore, Md., has retired from 
active duty, after 47 years of railroad 
service. Mr. Becherer, began his career 
in 1901 in the car department of the 
Erie. He advanced to chief clerk in the 
car department in 1904 and then entered 
the car department of the Pennsylvania 
in 1907. In 1918 he became senior me- 
chanical engineer of the Bureau of 
Valuation of the Interstate Commerce 
Commission. He resigned from the 
I.C.C. in 1922 to go with the Boston & 
Maine in the mechanical department. 


F. H. Becherer 


In 1926 he became superintendent of the 
Car department of the Central of New 
Jersey and in 1930 assistant superintend- 
ent of motive power and equipment. In 
January, 1942, Mr. Becherer was ap- 
pointed superintendent of the car depart- 
ment of the Baltimore & Ohio at 
Baltimore. 


Master Mechanics and Road 
Foremen 


J. H. MuLiinrx, master mechanic of 
the Chicago, Rock Island & Pacific at 
Goodland, Kan., has been transferred to 
the position of master mechanic at 
Silvis, Ill. 


Jesse P. Wacker, formerly general 
foreman of the Louisville & Nashville, 
at Sibert, Ky., has been appointed to 
the newly created position of assistant 
master mechanic, at Boyles, Ala. 


R. R. McKInney, master mechanic 
of the Williamsport and Wilkes-Barre 
divisions of the Pennsylvania, with 
headquarters at Renovo, Pa., has been 
transferred to the Philadelphia division, 
with headquarters at Harrisburg, Pa. 


J. G. DANNEBERG, master mechanic, 
Eastern Lines, of the Atchison, Topeka 
& Santa Fe at Argentine, Kan., has been 
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oR naumum PUT 
Vhen teh lock to inpub frst... 


Without a steady input of power even the best electric 
tools, machines and appliances fall short of top performance. 
And without insulated cords that will stand up under every 
operating condition you can’t get steady input. 

To meet the need for dependable, uninterrupted service 
on all operations, Simplex-TIREX cords are exclusively con- 
structed with jackets of Selenium-Neoprene. This compound 
— by tests and service records — stands unexcelled for all- 
around protection against oil, acids, moisture, flame and sun- 
light. It is cured in lead for toughness and assures unfailing 
resistance to mechanical wear and tear. When your portable 
apparatus is TIREX - equipped, Selenium - Neoprene Armor 
provides security against untimely breakdowns and low output. 


There are TIREX cords in every type and size to meet 
all specifications. The Simplex representative in your area will 
be glad to help you select the one best suited to your application. 


o . r] 
senpa kar- WIEN 
SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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THERE’S AN AIRETOOL TUBE CLEANER 
AND EXPANDER FOR EVERY TYPE OF 
RAILWAY TUBULAR CONSTRUCTION 


transferred to the position of master 
mechanic of the Gulf, Colorado & Santa 
Fe at Temple, Tex. 


‘S. E. MUELLER, master mechanic of 
the Chicago, Rock Island & Pacific at 
Silvis, Ill., has been transferred to the 
Position of master mechanic at Cedar 
Rapids, Iowa. 


W. F. KLINE, road foremari of equip- 
ment of the Chicago, Rock Island & 
Pacifc at Fairbury, Neb., has been 
appointed master mechanic with head- 
quarters at Goodland, Kan. 


G. C. Rıpens has been appointed road 
foreman of engines, Memphis division, 
of the Missouri Pacific, with head- 
quarters at Wynne, Ark. 


D. J. Everett, master mechanic of the 
Gulf, Colorado & Santa Fe (part of the 
Atchison, Topeka & Santa Fe), at 
Temple, Tex., has been transferred to 
Argentine, Kan., on the Santa Fe’s 
Eastern Lines. 


L. B. CLose, general foreman of the 
Chicago, Rock Island & Pacific at El 
Reno, Okla., has been appointed master 
mechanic at Little Rock, Ark. 


C. E. Farley, master mechanic of the 
Chicago, Rock Island & Pacific at Cedar 
Rapids, Iowa, has retired after 49 years 
of service with the Rock Island. 


R. E. Detrick, master mechanic of 
the Chicago, Rock Island & Pacific at 
Little Rock, Ark., has been transferred 
to Fort Worth, Tex. 


R. LoceMAN, master mechanic of the 
Chicago Great Western at Oelwein, 
Iowa, has had his duties extended to 
include jurisdiction of the locomotive 
back shop. 


CuarLes NEWTON WIGGINS, JR., who 
has been appointed general master me- 
chanic of the Louisville & Nashville at 
Louisville, Ky., as noted in the Febru- 
ary issue, was born on October 29, 1914, 


C. N. Wiggins, Jr. 


at Shelbyville, Tenn. He received the 
degree of mechanical engineer at Mis- 
sissippi State College in 1939 and on 
September 7 of the same year entered 
the South Louisville, Ky., shops of the 
L. & N. as a special apprentice. He 
became a machinist on September 21, 
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1942; assistant general foreman on 
July 16, 1943; assistant general foreman 
at Corbin, Ky., on February 16, 1945, 
and general foreman at Corbin on May 
16, 1945. Mr. Wiggins was appointed 
assistant general master mechanic at 
Louisville on April 1, 1947, and general 
master mechanic on January 1, 1948. 


ARCHIE GRAHAM WALDRUPE, who has 
been appointed master mechanic of the 
Southern at Macon, Ga., as announced in 
the April issue, was born on June 18, 
1902, at Robbins, Tenn. He attended the 
public schools of Oakdale, Tenn., from 
1908 until 1918, and on April 9, 1918, 
became a hostler’s helper in the employ 
of the Southern at Oakdale. He became a 
machinist helper on November 10, 1918, 
and a machinist apprentice at Somerset, 
Ky., on May 7, 1923. From June 10, 
1926, to October 18, 1939, he served, 
successively, as a machinist at Danville, 
Ky.; Chattanooga, Tenn.; Danville; East 


A. G. Waldrupe 


St. Louis, Ill.; Danville; East St. Louis; 
Somerset; Knoxville, Tenn.; Spencer, 
N.C., and Knoxville. He was appointed 
assistant foreman roundhouse, John 
Sevier and Coster Terminal, on October 
19, 1939; shop superintendent at Knox- 
ville on October 16, 1941; master me- 
chanic at Bristol, Va., on June 16, 1945, 
and master mechanic at Macon on Janu- 
ary 1, 1947. 


Shop and Enginehouse 


Epwin B. ConneRAT, assistant fore- 
man enginehouse of the Southern at 
Monroe, Va., has been promoted to the 
position of general foreman at Lynch- 
burg, Va. 


J. E. PAGE, enginehouse foreman of 
the Atlantic Coast Line at Waycross, 
Ga., has been appointed general foreman 
at Waycross. 


W. C. Cape, general shop foreman, 
locomotive back shop, of the Chicago 
Great Western at Oelwein, Iowa, has 
retired. 


E. M. Scuercu, master mechanic of 
the Baltimore & Ohio at the Cincinnati 
Union Terminal, Cincinnati, Ohio, has 
been appointed superintendent of shops, 
with headquarters at Cumberland, Md. 
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PROVEN IN SERVICE on thousands 
of locomotives as the outstanding 
“shopping to shopping” air pump 
packing. Remains flexible and re- 
silient in the presence of high tem- 
peratures. Supplied in die-molded 
ring sets ready to install in standard 
stuffing boxes. 


On request we will be 
glad to send a copy of 
the “Durametallic Loco- 
motive Packing Bulletin” 
— covering various types 


to meet your needs. 


DURAMETALLIC 
KALAMAZOO 


DURA EDAUAIALC 


Locemolive Packings 


DURAMETALLIC 
Air Pump Packing 
Style D-911 For Both 
STEAM AND AIR 


CORPORATION 


MICHIGAN 


IT STANDS UP UNDER TERRIFIC HEAT—WON’T FLAKE, 
BLISTER OR PEEL—IMPROVES APPEARANCE—PREVENTS RUST. 
Saves money for railroads three ways: (1) Eliminates constant re- 
painting—because it wears away by slow erosion—lasts for months; 
(2) Easy to repaint—no blisters to scra ves time; (3) Goes on 
quickly, easily—brush or spray. WRITE FOR SAMPLE. TEST IT 
ON YOUR EQUIPMENT. USED BY MANY LEADING RAILROADS. 


McDOUGALL-BUTLER CO., Inc. 


Quality Finishes Since 1887 
BUFFALO 5, NEW YORK 


Branches: Salem, Mass.; Auburn, Me.; Washington, D. C. 
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bringing 
battery 
ees BEZA inspection 


easy to 
roll out 


0O.. tug at the new EDISON-developed roll- 
aut battery cradle and much of your former battery servicing trouble rolls away! The cradle, 
gliding on ball-bearing wheels along hinged extension tracks, brings the entire battery 
“out fem under” as a unit — completely accessible for rapid and positive inspection. 
watering, cleaning. 


Besides improved servicing, these advantages are realized: 
Better ventilation: battery-is suspended abevethe compartment floor. 
Cleaner compartments: easy to remove dust and dirt during~servicing. 
Quicker shopping: entire cradle removable by crane or fork truck. 
Shorter jumpers: reduced cable footage and maintenance, less voltage drop. 
No conflicts: roll-out compartment also accepts conventional assemblies. 


No limits: cradle will handle bulkiest assembly now held by customary box. 


Don’t overlook this new way to cut maintenance costs. Let us assist you in adapting roll-out 
cradles to existing or proposed compartments. Complete information and typical layouts 


furnished on request by any of our district offices. he wheels 
do the work 


Nickel + Iron » Alkaline 
STORAGE BATTERIES 


EDISON STORAGE BATTERY DIVISION OF THOMAS A. EDISON, INCORPORATED, WEST ORANGE, N. J, 
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CINCINNATI 
MONOSET 


#7 Kbove: The taper shank cutters at the rear were 

>4nade—or ground from the solid if you prefer— 

Í i Grom scrap, on a CINCINNATI Monoset Cutter and 
os ge ‘Teo! Grinder. The other cutters and the two 
= ' were also ground on a Monoset. 


Right: Grinding a radius on a helical end mill. 
At the same chucking, the diameter and face 
of the teeth are also ground. The machine is a 
CINCINNATI Monoset Cutter and Tool Grinder. 
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B.& Os Production Wheel Shop 


The methods used in establishing a centralized wheel shop 
with details on its tools, equipment, operation and output 


[This article is an abstract of a paper Mr. Rykoskey, 
superyisor of shops, Baltimore & Ohio, presented at the 
May 14, 1948, meeting of the Eastern Car Foremen’s 
Association at New York. He introduced new data on 
the B. & O.’s wheel shop at Glenwood, Pittsburgh, Pa., 
a production wheel shop built in 1946 for which he was 
largely responsible. A description of this shop appeared 
in the August, 1946, issue of the Railway Mechanical 
Engineer. In his presentation Mr. Rykoskey supplemented 
his talk with a motion picture of this shop. Part of his 
paper dealt with comments on the violations of A.A.R. 
Wheel and Axle Manual standards and practices as found 
by the Mechanical Inspection Department of the A.A.R. 
there will be published in a later issue—Ep1rTor.] 


New wheels are unloaded from cars and moved directly to the 
boring mills by portable roller conveyors 


jones) ene Engineer 


By F. B. Rykoskey 


Tue maintenance of car wheels within limits set by the 
Association of American Railroads for the safe operation 
of trains is a problem of paramount importance to all 
railroads. With the increased speed of trains, cars „of 
greater capacity, and the longer train haulage with Diesels 
as motive power the wheel-shop foreman must be more 
vigilant in wheel-shop inspections, and utilize every means 
at their command to impress all concerned that quality 
work is essential. Too many of us are car men instead of 
being supervisors. We neglect important things such as 
instructions and manuals on new methods and practices 
and we fail to administer such instructions. We cover too 
many details with correspondence, rather than to per- 
sonally survey the operations for means to improve the 
workmanship and the relationship between the workmen 
and management. 

The wheel-shop supervisor should schedule, maintain 
and constantly inspect the output of the shop. He should 
spend as much time as possible instructing his force in the 
use of the facilities and secure the greatest degree of pre- 
cision possible while maintaining his output. Constant 
study of his operation should also be made in search of 
improvements and short cuts which can be made without 
sacrificing accuracy. Facilities which handle wheels and 
axles with a minimum physical effort are also fertile fields 
for study. 


Wheel Shop Centralization 


Studies of this nature have been made on the Balti- 
more & Ohio, where, prior to the time our new wheel 
shop at Glenwood, Pittsburgh, Pa., was placed in opera- 
tion, we had ten wheel shops at strategic locations on the 
system equipped and manned to strip, bore and mount 
wheels, turn axles, and do the other operations involved. 
In addition, there were seven stations equipped to turn 
and burnish journals on mounted wheels where stripping 
of wheels was not required. 

Our new wheel shop at Glenwood was put in full pro- 
ductive operation in April, 1946, and in a relatively short 
time mounted wheels were being produced in quantity 
sufficient to equal the combined output of six old wheel 
shops for cast-iron wheels, and four of these shops for 
steel wheels. 

In addition to the Glenwood wheel shop we now have 
three shops producing cast-iron and steel wheels, one 
shop producing steel wheels only, and twelve outlying 
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stations equipped to true and burnish journals on mounted 
wheels. Facilities at outlying points for truing journals 
expedite release of cars and saves company hauling of 
mounted wheels to wheel shoes when stripping is not 
required. This hauling of wheels and axles is always a 
dominant factor in the overall cost of maintaining car 
wheels. The geographical location of Glenwood was one 
of the elements contributing to its selection as the site of 
the new wheel shop. It is centrally located in the territory 
serviced by its production. 

The production in the Glenwood wheel shop requires 
between 30 and 50 per cent of the man hours per pair of 
wheels formerly required in the old abandoned wheel 
shops, and due to the large quantity of mounted wheels 
produced monthly, the savings in labor will amortize the 
investment in this project in approximately three years. 


Planning a Production Shop 


It is our practice, before recommending any improve- 
ment in facilities or practices, to make a cost study of the 
elements involved in the operations concerned. In our 
wheel-shop study, the man hours required was determined 
for every operation, as well as the handling of wheels 
and axles from the time they are brought into the wheel 
shop until they are taken out, either as finished mounted 
wheels or scrapped. This study was on the basis for esti- 
mated savings which would justify the investment in this 
project. The results obtained thus far have substantiated 
our prediction of savings to be effected, and the accuracy 
of the mounted wheels produced is gratifying. 

In planning a production wheel shop, wheel storage 
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The scheduling of the shop is based on one size of 
wheels per day. As an illustration, five-by-nine wheels 
may be run through the shop for a period of two to three 
days in succession without any interruption, and the fol- 
lowing day another size of wheels may be scheduled 
through the shop for a day’s production. Very seldom 
mixed sizes of wheels are scheduled through the shop at 
one time. Steel and cast-iron wheels are scheduled through 
the shop in the same manner. 


Stripping Wheels 


After the wheels are rolled into the stripping press, 
perforated collets are applied for protection of the journal 
which may be damaged by the wheels as they are pressed 
off. This operation is performed by a Chambersburg 600- 
ton press, and both wheels are pressed off simultaneously. 
The actual operation of pressing off both wheels is done 
at an average of 58 seconds per pair of wheels. The aver- 
age number stripped per eight-hour day, including han- 
dling to and from the press, removal and disposal of 
wheels and axles, is 112 pairs. 

After the wheels are pressed loose, the axle and the 
loose wheels are rolled out of the press and wheels are 
placed on dollies which hold them in an upright position; 
the axle is suspended from an electric hoist, and loose 
wheels are removed from the axle by moving the dolly 
and wheel as a unit. 


Disposal of Scrap and Reclaimed Wheels 


Scrap and reclaimed wheels are removed from the dolly 
by a pneumatic lift crane and placed into a pneumatically 


ish 


Assembling wheels and axles for mounting 


tracks of sufficient capacity to store at least two weeks of 
wheel supply for an efficient and economical output of the 
shop are necessary. At the Glenwood wheel shop we have 
tracks that will store 12 to 15 hundred pairs of wheels. 
These wheels when unloaded are stored on the tracks by 
size and separated from those wheels that need only 
journal-truing and tread-turning attention. The wheels 
requiring remounting are inspected and marked to indi- 
cate the wheels to be scrapped and the wheels to be re- 
claimed. 
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operated elevator. They are disposed of by raising the 
elevator to an opening where they are discharged into a 
chute. Second-hand wheels are disposed of in the same 
manner and roll down to a retarder at the end of the 
chute to keep the wheels from impacting against one an- 
other when descending. 

The chute leads into three outside scrap bins. Switches 
are located at each of the bins for wheel disposal, and 
these switches are controlled by air valves located at the 
side of the elevator shaft within the shop. The operator 
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can either dispose of the wheel in the steel scrap bin or 
cast-iron scrap bins, or close all switches and cause the 
wheel to roll to the retarder when wheels are reclaimed. 


Recentering and Sorting Axles 


After wheels are removed from axles the latter are 
then recentered, wheel seats micrometer calipered and 
the required diameter of the finished wheel seat marked 
on the axle according to the nearest step size in 1/32-in. 
steps. 

Since the allowable variation for wheel-seat diameters 
between the new oversize dimension and shop limits is 3% 
in. this means 13 step sizes of 1/32 in. can be obtained 
on each size axle. These step sizes have been numbered 
l to 13. For example, on a 5-in. by 9-in. axle, the shop 
limit for wheel-seat diameter is 614-in. Therefore wheel- 
seat size No. 2 would be 6-9/32-in. or 6.281 in. Both wheel 
seats of each axle are turned to specified size in the axle 
lathe. A chart record is kept showing the number of axles 
available for each step size. This chart is furnished the 
boring-mill operators who bore the wheels accordingly, 
allowing for the tolerance to obtain required mounting 
pressure. 

After the axles have been recentered, wheel seats 
calipered and numbered for proper size, they are ready 
to go to the axle lathes for machining. 

The centering machine is a single-end type, electrically 
driven, but a new double-end centering machine, electri- 
cally driven, is now on order for use in this shop, which 
will recenter both ends of an axle simultaneously and 
also recenter axles with mounted wheels. 


Axle Handling 


All axles for a full day’s production of the axle lathes 
are stored on racks at the individual machines on the 
second trick, eliminating any congestion or interference of 
axle handling during the full day’s production of output. 
These axles are stored in these racks for step-size ma- 
chining. The axle wheel seats are machined in 1/32-in. 
step sizes and the boring mills are scheduled for these 
sizes for a day’s production. The axles are distributed to 
the various axle lathes by means of a mechanically oper- 
ated pallet conveyor. They are moved from the conveyor 
to the racks and to the axle lathes by individual electric 
jib cranes located at each machine. 


Axle-Lathe Operation 


The axles are turned on center-drive Niles axle lathes, 
turning all wheel.seats and journals on axles where new 
wheels and reclaimed wheels are applied. These machines 
operate at 75 r.p.m., with 3/16-in. feed, and the output 
of each axle lathe is 16 axles per machine per eight-hour 
day. OK and Apex high-speed tools are used in this oper- 
ation. Dial micrometers with Stellite tips are used for 
the measuring of the wheel seats. Cimcool coolant has 
proved very satisfactory as a cooling agent in machining 
of the axles. 


Magnafiux Inspection of Axles 


After wheel seats and journals are turned, the axles 
are inspected for cracks or flaws by the Magnaflux method 
of inspection. The dry method is now used. However, a 
Magnaglo machine of special design for testing car axles 
will be installed in this shop in June, wherein the inspec- 
tion medium consists of Magnaglo paste suspended in 
oil. In this method the axles are placed under a hood 
which excludes bright light and inspection is made under 
a black light. Cracks or flaws are readily seen in fluor- 
escent form as the axle revolves on motor driven rollers. 
This improved method will greatly facilitate inspection of 
axles in this shop. 
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Burnishing of Axle Journals 


The axle burnishing lathe is a Niles double-end type, 
furnished complete with opposed Stellite burnishing rolls, 
Neilson Timken bearing tail stock, integral centers, with 
speeds of 75 and 150 r.p.m. The output of the burnishing 
lathe is 55 axles in eight hours. All burnishing of disman- 
tled axles is done on the burnishing lathe, which is oper- 
ated on two eight-hour shifts. 


Handling New Wheels to Boring Mills 


Located at the loose-wheel storage platform are two 
enclosed steam-heated gravity-feed roller conveyors. 
These conveyors are equipped with a pneumatically oper- 
ated hinged gate whereby a wheel is placed in a vertical 
position on the gate, and by operating an air valve the 
gate is raised in line with the conveyor, and the wheel 
descends by gravity feed to the wheel boring mills inside 
the shop. 

Wheel Boring Mills 


Wheel boring facilities consist of two 48-in. Niles plain 
hydraulic-feed borers. They are equipped with five-jaw 
chucks with hub-facing attachment operated by hydraulic 
feed and traverse, and with a table brake and automatic 
feed attachment. The boring bars are Davis No. 7% 
special 2-in-1 with A & B cutters. Each boring mill is 
equipped with right-hand and left-hand cranes; wheels 
being placed on the borer from the right and finished 
wheels being removed from the borer to the left. 

All wheels are bored to chart sizes of axle dimensions, 
with proper tolerances allowed to obtain the required 
mounting pressure. Roughing and finishing cuts for cast- 
iron wheels are at 125 r.p.m., 34-in. feed. Steel wheels 
are roughed at 70 r.p.m., and finished at 39 r.p.m. Carbide 
tools are used on both types of wheels for both the rough- 
ing and finishing cuts. These carbide tools are furnished 
by the Carey-McFall Co. An average output of 112 cast- 
iron wheels per machine per eight hours, or 55 steel 
wheels per eight hours is obtained. 


Handling of Wheels and Axles to the Press 


After the wheels and axles are finished, they are con- 
veyed to the mounting press and are ready for mounting. 
The wheels are placed on dollies in a vertical position and 
the axle is placed on an axle jack, which can be raised 
or lowered to permit entry of journal into the wheels. 
Collets are used for protection of the finished journal. 
After the wheels are entered, the axle jack is lowered and 
the wheel pair is rolled into the mounting press. The 
mounting press is a reconditioned 400-ton Niles Bement 
Pond press. 

The left wheel is pressed on first and when the ram 
is released, a pneumatic plunger engages the left end of 
the axle and slides the wheels to the right. The end of the 
axle is then blocked at left and the block is removed from 
the ram at the right, allowing the ram to contact the right 
wheel, which is then mounted. 

After mounting, the pair of wheels is rolled through to 
the opposite side of the press and either loaded directly 
on a wheel car inside the shop or transported by dolly to ` 
the outside storage tracks, from which point they are 
loaded onto a wheel cradle car for shipment. This press 
mounts 100 pairs of wheels in eight hours. 


Truing Journals of Mounted Wheels 


The journal truing lathe is a Betts Bridgeford gap-type, 
double-end machine having each carriage equipped with 
an opposed-type burnishing attachment, roller-bearing 
built-in type Timkenized tail stocks, speed changes 30-47- 
52 r.p.m., and four feed changes, .0137 in. to .046 in. 
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Evolution of 


Side Frames and Bolsters 


"Tue modern high-speed freight-car truck is one of the 
most efficient and economical structures in the transporta- 
tion field. This part of the present-day 50-ton freight car 
has a weight complete of about 14,000 Ib. in Grade B 
steel, and is capable of transporting 110,000 Ib. of material 
safely and without damage at speeds up to 100 m.p.h. The 
trucks also support the car body, which in some cases 
weighs 40,000 to 45,000 Ib., making 150,000 to 155,000 
Ib. in all. This is 11 Ib. of load carried per pound of weight. 

The cast steel truck bolster in a modern 50-ton freight- 
car truck actually supports about 90 Ib. per pound of its 
own weight, and the cast steel side frame about 65 Ib. per 
pound of weight. If we disregard the car body and only 
consider the lading carried, we find the cast steel bolster 
capable of carrying 65 |b. and the cast steel side frame 
46 1b. of revenue freight per pound of their own weight. 
It must be remembered that the truck is also called upon 
to carry the brake system or retarding means. This 
amounts to about 425 Ib. in a 50-ton truck, not counting 
the brake support means on the side frames and bolsters. 
Further analysis shows that the forged steel axles carry 
34 Ib. of revenue freight per pound of weight and the 
one-wear steel wheels 2414 lb., indicating the excellent 
efficiency and weight economy of the cast-steel side frame 
and bolster. 

The early designer had very little, if any, data as to the 
dynamic loads, etc., to which a side frame or bolster was 
subjected in service, and naturally a few designs did not 
prove as serviceable as expected. While the static loads 
were known and the designs figured amply strong, it was 
apparent that the dynamic loads in service must be con- 
siderably higher in order to account for these failures. 
It was not until 1913-1914 that the first attempt, and a 
successful one, too, was made to measure the dynamic 
loads imposed on side frames and bolsters in service. With 
this information and the strain gauge, which was de- 
veloped about this time, the designing engineer was able to 
study the structures more intelligently, determine the 
effect of changes in design and metal distribution, and 


“A paper presented at a Railroad Division session durin 


the annual 
meeting of the American Society of Mechanical Engineers held at Atlantic 
City, December 1-5, 1947 


aN aana engineer, American Steel Foundries, Chicago. 


By Robert Boyd Cottrell} 


A chronological review of changes 
in the form of cast-steel freight- 
car trucks showing revisions in 
weights and the improvements 
in their strength and stiffness 


thereby provide cast-steel side frames and bolsters with 
maximum strength and minimum weight. This was not 
achieved in one or two years, but has been a gradual 
transition based upon a scientific approach, each step being 
thoroughly tested not only in the laboratory by static and 
fatigue testing equipment, but finally by actual perform- 
ance in service. 

The writer first became associated with the manu- 
facture, testing, and design of cast steel side frames and 
bolsters in 1914. It may be of interest to recall the designs 
that were in vogue at that time and the various changes 
that have taken place since then. 


Evolution of Side Frames and Bolsters 


A design of Andrews side-frame extensively used 
around 1910 to 1920 is illustrated. At the left is the side 
elevation of half of the frame and at the right is a section 
at center, and also sections taken through the tension and 
compression members. This was known as an L-sgction 
frame. To increase strength and rigidity, the bulb portion 
of the compression member at the front side was increased 
in depth and the bottom member below the spring seat was 
made into a box section. 

The next step was to eliminate the bulb portion of the 
compression member, as it was difficult to cast it without 
shrinkage. The compression member was made of an 
inverted U section which added greatly to the strength at 
no increase in weight and also was of considerable help 


SECT. AB 


SECT. C-D 


Left: An early design of Andrews side frame—Section at right: Bulb portion of the compression member eliminated 


64 (288) 


Rail Mechanical Engineer 
altel ai JUNE, 1948 


to the foundry. A section of this design is shown at the 
right of the Andrews side frame. Another idea that was 
tried out about this time was the use of upstanding flanges 
at the edges of the horizontal web of the top or compres- 
sion member. This did not meet with a great deal of favor 
and was not used very extensively. 

Another form of side frame in use about this same 


A typical example of 
an I-section side frame 


time was known as the I-section frame. These designs 
went through the same general changes as the L-section 
frames, finally ending up with inverted U section com- 
pression members and I-section tension and bottom 
members. 

Static tests and strain-gauge analyses made from 1914 
to 1918 clearly indicated the superiority of the U section, 
and designs began to appear in which the tension member, 
as well as the compression member, was made this way, 


although cost of manufacture was increased due to addi- 
tional coring, etc. The best known example of these early 
U-section frames was the U.S.R.A. designs. They were 
completely U-section with the exception of the bottom 
box member below the spring seat. This was the founda- 
tion upon which our present-day designs rest. The casting 


An early inverted U- 
section truck bolster 


of the journal boxes integral with the frame and the use 
of reentrant flanges, cross ties, beads and pocket type 
spring seat has resulted in an exceptionally strong yet 
lightweight structure. 

A side frame for a modern high-speed freight car truck 
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Table I—Proof Tests of Side Frames—1912 Specifications— 
Grade B Steel : 


Proof tests 
Car Initial Maximum Maximum 
capacity, loa Load, deflection, set, 
Ib. Ib. Ib. in. in. 
80,000 20,000 110,000 0.15 0.01 
100,000 25,000 135,000 0.15 0.01 
140,000 35,000 175,000 0.15 0.01 
SITN SEF he 
vA 
IINIT 
SECT. A-B 


da 


SECT. C-D 


Table 1I—Weights of Side Frames—Grade B Steel 


Car Weights, 1b. 
capacit; 

Pb.” Minimum Normal Maximum 
100,000 500 515 
140,000 660 680 


The above weights generally referred to Andrews type side frames, which 
were used so extensively at that time. If we add the journal boxes, bolts, 
and tie bars for comparison with modern integral box frames, the weights 
would be as follows: 

100,000 

140,000 


820 835 
1,050 1,070 
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Table III —Weights of Truck Bolsters—Grade B Steel 
r eights, Ib. 
capacity, 


Maximum 


Normal 


is shown in one of the illustrations. It can be seen that 
space has been provided for long-travel load-carrying 
springs and control device so necessary to safe and easy 
riding, all without encroaching on the space given the 
truck manufacturer by the car builder and the A.A.R. 
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Progress in cast-steel truck-bolster design has kept pace 
with that of side frames and is equally as impressive. 


Table IV—Test Requirements of Side Frames— 
Grade B Steel 


VERTICAL 
Car capacity, Ib. 
80,000 100,000 140,000 
Initial load or zero reading.............. .. 5,000 5,000 5,000 
Load for 0.063-in. max. deflection. 72,000 90,000 112,500 
Load at 0.031-in. max. set.... 144,000 180,000 225,000 
Minimum breaking Joad........_......... 288,000 360,000 450,000 
TRANSVERSE 
Initial load or zero reading............. ~... 5,000 5,000 5,000 
Load for 0.094-in. max. deflection. 19,200 24,000 30,000 
Load at 0.031-in. max. set.. ..-- 38,400 48,000 60,000 


Table VII—Test Requirements for Truck Bolsters as Revised 
in 1931—Grade B Steel 


VERTICAL—CENTER PLATE 
Car capacity, lb. 


80,000 100,000 140,000 
Load for zero setting of instruments... 5,000 5,00 
Load for 0.075-in. max. deflection... 115,500 144,000 
Load at 0.025-in. max. set..... - 186,000 231,000 288,000 


Max. load not less than 423,500 528,000 


Verticat—Sive BEARING 


Load for zero setting of instruments... .- 5,000 5,000 5,000 

Load for 0.055-in. max. deflection... . 93,000 115,500 144,000 

Load at 0.025-in. max. set 155,000 192,500 240,000 
TRANSVERSE 

Load for zero setting of instruments.............. 5,000 5,000 5,009 

Load for 0.075-in. max. deflection.... 62,000 77,000 96,009 

Load at 0.025-in. max. set...........-.------------ 154,000 192,000 


A bulb-section truck 
bolster 


Corresponding to the L- and I-section side-frame period, 
the bolsters were of what was known as the inverted U- 
and bulb-section designs. Typical examples of these con- 
structions are shown. 


cost of manufacture went up due to the internal coring 
that was necessary. 

The box-section bolster construction, like the U-section 
side frame, has demonstrated by test and service its 


The bulb-section was 
superceded by the T- 
section bolster 


Table V—Test Requirements of Truck Bolsters— 
Grade B Steel 


VerticaL—Crnter PLATE 
Car capacity, lb. 


80,000 100,000 140,000 
Initial load or zero reading................. 5,000 5,000 5,000 
Load for 0.075-in. max. deflection. 93,000 115,500 144,000 
Load at 0.031-in. max. set.... 186,000 231,000 288,000 
Minimum breaking load.. F 462,000 576,000 

TRANSVERSE 

Initial load or zero reading... 5,000 5,000 5,000 
Load for 0.075-in. max. defi 77,000 96,000 
Load at 0.031-in. max. set.... 154,000 192,000 


The bulb-section was superseded by the so-called 
T-section for strength as well as foundry reasons. The 
full box-section cast-steel bolster came out about the same 
time the full U-section side frame made its appearance. A 
considerable improvement was made in strength, but 


Table VI—Weights of Integral-Box Side Frames and 
Bolsters—Grade B Steel—1926 to 1929 


Weights, tb. 

Car capacity, 1b. Side frames Bolsters 
80,000 ... 720 
100,000 ... 800 
140,000 ....... 1,015 
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superiority from a strength and weight standpoint. Refine- 
ments have been made such as straightening bottom and 
top members, judicious use of internal ribbing, holes 
through side walls for brake rods, etc. Such a design is 
shown in one of the illustrations. 


Table VIII—1936 Test Requirements for Side Frames— 
High-Tensile Steel 


VERTICAL 
Car capacity, Ib. 
80,000 100,000 140,000 
Load for zero setting of instruments.. 5,000 5,000 
Load for 0.06-in. max. deflection 90,000 112,500 
Load at 0.01-in. max. set. 180,000 225,000 
Minimum breaking load 480,000 600,000 
TRANSVERSE 
Load for zero setting of instruments... 5,000 5,000 5,000 
Load for 0.12-in. max. deflection... 24,000 30,000 
Load at 0.01-in. max. 48,000 60,000 
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Concrete evidence of the steady advance is, I believe, 
well illustrated by the following facts and figures: F 

The M.C.B. (recommended practice) Specifications ot 
1912 (modified in 1914 and 1915) for Cast Steel Truck 
Sides required proof tests for 40-, 50-, and 70-ton side 
frames, as shown in Table I. 


Rail Mechanical Engineer 
allway Mechanics) Tptinas 


Weights for 50- and 70-ton side frames were specified 
as shown in Table II. 

Similar specifications for cast steel truck bolsters had 
no proof test requirements but called for weights as shown 
in Table ITI. 

It is interesting to recall that these early M.C.B. Speci- 
fications did not include a requirement of “ultimate load” 
or “breaking load.” 

In 1925 the Car Construction Committee of the Asso- 
ciation of American Railroads, after consultation with the 


Table IX—1936 Test Requirements for Truck Bolsters— 
High-Tensile Steel 


VeERTICAL—CENTER PLATE f 
Car capacity, lb. 


80,000 100,000 140,000 
Load for zero setting of instruments. 5,000 5,000 
Load for 0.12-in. max. deflection... 93,000 115,500 144,000 
Load at 0.025-in. max. set... 86,000 231,000 288,000 
Minimum breaking load.......... ..341,000 423,500 528,000 

VERTICAL—SIDE BEARING 
Load for zero setting of instruments.............. 3.806 5,000 5,000 
Load for 0.08-in. max. deflection... = 115,500 144,000 
Load at 0.025-in. max. set................. 192,500 240,000 
TRANSVERSE 

Load for zero setting of instruments 3608 5,000 5,000 
Load for 0.12-in. max. deflection... 77,000 96,000 
Load at 0.025-in. max. set.............. 154,000 192,000 


manufacturers of cast-steel side frames and bolsters, pre- 
sented certain requirements for design and tests which 
were adopted as Recommended Practice in 1926. The test 
requirements for side frames are given in Table IV and 
those for bolsters in Table V. 

Weights of representative cast steel integral box side 
frames and truck bolsters of the 1926 to 1929 era are given 
in Table VI. 

In 1929 the Car Construction Committee of the Associa- 


Table X—Present Test Requirements for Side Frames— 
Grade B and Grade C 


VERTICAL Car capacity, lb. 

eo 

80,000 100,000 140,000 

Load for zero setting of instruments....... = 5,000 5,000 
Load for 0.040-in. max. deflection Grade B. 90,000 112,500 
Load for 0.055-in. max. deflection Grade C...... 72 90,000 112,500 
Load at 0.010-in. max. set Grades B and C....144,000 180,000 225,000 
Minimum elastic limit Grades B and C... --136,00 170,000 212,500 
Minimum breaking load Grades B and C.. 500, ‘000 625,000 

TRANSVERSE 

Load for zero setting of instruments................ 5,000 5,000 
Load for 0.070-in. max. deflection Grade B...... 24,000 30,000 
Load for 0.120-in. max. deflection Grade C...... 19, 200 24,000 30,000 
Load at 0.010-in. max. set Grades B and C.... 38, "400 48,000 60,000 


tion of American Railroads, in collaboration with the 
manufacturers, again increased the severity of the test 
requirements for side frames. While the load at which 
the vertical deflection and set readings was maintained, the 
amount of deflection permitted was reduced from 0.063 
in. to 0.04 in. and set from 0.031 in. to 0.01 in. At the same 
time the minimum breaking load was increased from 9 
times axle capacity (See Table IV) to 12 times axle 
capacity. The transverse requirements also were stiffened 
as the deflection was reduced from 0.094 in. to 0.070 in. 
and set from 0.031 in. to 0.010 in. 

The design test requirements for truck bolsters were 
revised in 1931 and are shown in Table VII. 

Although the side frame and truck bolster specifications 
again were revised in 1937 and 1938, no change was made 
in the test requirements. The year 1936 saw the first tenta- 
tive requirements for side frames and bolsters made of 
high-tensile steel. The permitted limits are shown in 
Tables VIII and IX. f 

This year saw the adoption of the 1947 specifications 
which increased slightly the ultimate load requirement for 
side frames and reduced materially the deflection require- 
ments for high-tensile castings. The present-day require- 
ments for Grade B and high-tensile side frames are shown 
in Table X and those for bolsters in Table XI. These 
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Table XI—Present Test Requirements for Truck Bolsters— 
Grade B and Grade C 
VeERTICAL—CENTER PLATE 
Car capacity, lb. 


100,000 140,000 
Load for zero setting of instruments................ 5,000 5,000 
Load for 0.075-in. max. deflection Grade B...... 115,500 144,000 
Load for 0.105-in, max. deflection Grade C. 115,500 144,000 
Load at 0.025-in. max. set Grades B and C 231,000 288,000 
Minimum breaking load Grades B and C. 3 423,500 528, "000 

VERTICAL—SIDE BEARING 
Load for zero setting of instruments................ 5,000 5,000 
Load for 0.055-in. max. deflection Grade B 115,500 144,000 
Load for 0.070-in. max. deflection Grade Ç 115,500 144,000 
Load at 0.025-in. max. set Grades B and C....155, ‘000 192,500 240, 000 
TRANSVERSE 

Load for zero setting of instruments................ 5,000 5,000 
Load for 0.075-in. max. deflection Grade B...... 62, 77,000 96,000 
Load for 0.120-in. max. deflection Grade C...... 62 "000 77,000 96,000 
Load at 0.025-in. max. set Grades B and C....124, "000 154,000 192, "000 


requirements should be compared with those in Table I 
in order to realize the great increase in strength of cast- 
steel side frames and bolsters that has occurred in the 
last 35 years. 

For the purpose of comparing weights of these modern 
designs with those of 1912, Table XII has been included. 
Weights are given for both Grade B and high-tensile steel 
castings. 

These figures serve to illustrate the great strides that 
have been made in the design of cast steel side frames and 


Table XII—Weights of Present-Day Side Frames 
and Bolsters 


Side frames, Ib. Truck bolsters, Ib. 


Car capacity, 


tons Grade B High-tensile 
40 520 460 754 598 
50 596 517 852 655 
70 773 617 1,043 786 


bolsters for freight car trucks. Not only has the strength 
of the castings been greatly increased but it has been 
accomplished without a corresponding increase in weight. 

Credit for this progress in freight car trucks rightfully 
belongs not only to the engineer and designer, but like- 
wise to the metallurgist and foundryman who have made 
very substantial improvements in steel and quality of cast- 
ings. The close association and cooperative efforts of these 
men have made possible the present strong, safe and 
dependable cast steel side frame and bolster. This achieve- 
ment is all the more remarkable when it is realized that 
these modern side frames and bolsters are used in freight 
car trucks capable of the safe and rapid transportation of 
commodities at speeds up to 100 m.p.h. 


* k*k * 


Welding a passenger car of high-strength steel—The Carnegie- 
Illinois Steel Corporation reports an 80 per cent increase over 
last year in tonnage of high-strength steels shipped to customers 
—Based on experience in a number of fields, these steels are 
said to go one-third farther when substituted for carbon steel 
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Fature Railway Fuel— 


Will It Be Oil or Coal? 


THE prospects for a continued increase in the use of 
petroleum distillates as the major source of energy for 
the movement of railway trains, for household and other 
space heating, and for industry versus the continued use 
of coal-burning railway motive power were the theme 
of the meeting of the New York Railroad Club held on 
April 15. The speakers were Dr. W. J. Sweeney, vice- 
president of the Standard Oil Development Company, 
New York, who discussed the availability and use of 
petroleum products by the railroads, and Eart C. Payne, 
consulting engineer, Pittsburgh Consolidation Coal Com- 
pany, Pittsburgh, Pa., who dealt with the coal outlook 
for railway fuel. Mr. Payne is also chairman, Motive 
Power Committee, Bituminous Coal Research, Inc., and 
a member of the Steering Committee Mechanical Ad- 
visory Group Locomotive Development Committee. The 


The outlook was discussed 
by speakers from the petro- 
leum and coal-mining indus- 
tries at the April meeting of 
the New York Railroad Club 


National Defense aspect of the fuel situation was brought 
into the discussion by Brig. Gen. Paul F. Yount, acting 

chief transportation department, United States Army, 
during the discussion of Dr. Sweeney’s paper. 

i Abstracts of the papers and a resume of the discussions 
ollow. 


will There Be Fuel for Diesels? 
By Dr. W. J. Sweeney 


Petroleum products—fuel and lubricants—began their 
career of service in railroad Diesels in this country al- 
most a quarter of a century ago when the first Diesel- 
electric switcher was put into operation. As the num- 
ber of Diesel-electric locomotives has increased and as 
they have been used on longer and more important 
runs, the demand for Diesel fuel has increased rapidly. 
Today the rate of consumption is about 56,000 barrels 
a day. We estimate that about three million horsepower 
of new railroad Diesels will be built in this country each 
year for the next five years. At a fuel consumption rate 
of three barrels per horsepower-year, railroad ‘Diesel 
fuel demands will increase about 25,000 barrels a day 
every year until 1953. It seems a safe estimate that 
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Fig. 1—Crude petroleum production in the United States 
compared to proved reserves 
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the railroads in this country at that time will be using 
about 180,000 barrels a day of Diesel fuel oil. On the basis 
of the 1945 figures for haulage, we estimate that if all 
railroad duties were taken over by Diesels the total 
consumption of Diesel fuel would be in the neighborhood 
of 300,000 barrels a day. . 


Fuel Economy 


One of the major reasons for the shift to Diesel en- 
gines has been fuel economy. For the first six months 
of 1945 and 1946 the Interstate Commerce Commission 
presented figures on fuel consumption for the Class I 
railroads in the United States. On the basis of these 
figures the relative thermal efficiencies of coal, fuel 
oil and Diesel fuel are as shown in Table I. 

Other reasons variously mentioned for the switch 
to Diesel-electric locomotives are smoke abatement, 
less wear and tear on tracks, better service factor, 
ability to handle a wide variety of assignments, econo- 
my in servicing facilities, maximum use of investment, 
conservation of manpower, higher continuous speeds, and 
less delay in required stops for fuel, water and cleaning. 

[Dr. Sweeney then discussed Diesel lubricants and 
specifications for Diesel fuels and dealt with lubrication 
tests being conducted by the Standard Oil Development 
Company on a 2,700-hp. Electro-Motive Diesel loco- 
motive on the New York, Ontario & Western. This 
portion of his paper will be the subject of an article 
in a later issue.—Editor. ] 


Fuel for Diesels 


Fig. 1 shows the crude-oil production and the proved 
reserves in the United States for the years 1918 to 
1946. It will be noted that the billions of barrels of 
proved reserves year by year have been continually 
growing larger. As of 1946 the proved reserves are 
about a dozen times greater than the production rate. 
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Table I—Heat Consumption of Coal- and Oil-Fired Steam Locomotives Compared with Diesels 


Coal-fired steam 
oF 


1945 
Switch engines: B.t.u. per loco.-hr. (000)... 1,100 
Freight engines: B.t.u. per ton-mile............... 
Passenger engines: B.t.u. per car-mile (000)... 2 


Production and consumption will, we feel, go up as 
years go by. New reserves will also be found, but the 
ratio of new reserves to future consumption is not 
presently determinable. 

It is obvious that we are not faced with an immedi- 
ate shortage of oil—certainly not so immediate that 
we cannot do something about supplies of liquid fuels 
by the application of already proved synthetic methods. 
Estimates have been made which indicate that the coal 
reserves alone are sufficient, if converted to oil, to 
supply oit for over 1,000 years at the present rate of 
consumption. In addition to coal, there are large re- 


Table II—U.S. Domestic Demand for Crude and Products, 
Thousands of Barrels Daily 


Per cent 
increase 
1944 1946 1947 over 1938 
1,728 2,013 2,178 60 
196 244 281 80 
192 148 200 250 
380 517 617 130 
1,399 1,307 1,420 80 
671 678 753 80 
4,566 4,907 5,449 75 


serves of other carbonaceous raw materials such as shale, 
natural gas and tar sands. 

Table II shows the demand in the United States 
for various petroleum products over the ten-year period 
1938-1947. It will be noted that over the nine-year 
period the total crude oil requirement has increased 
about 75 per cent, whereas the Diesel fuel requirement 
has increased 250 per cent. Also, the other major 
products with which Diesel demands compete increased 
at a faster rate than total demands. Kerosene, for 
example, increased 80 per cent and other distillate fuels 
130 per cent. The railroad Diesel fuel demand has in- 
creased even more rapidly during this same period. 
There is, however, a reasonable saturation value to needs 
of the railroads and such a rate of increase will eventually 
approach a limit of 300,000 barrels daily, namely about 
six per cent on crude. 

While this is relatively small wased on the total of 
petroleum products, there could be a problem in con- 
nection with supply for the following reasons: 

(1) The rate of increase for railroads is exceptionally 
high compared with the rate of increase for petroleum 
products generally. 

(2) The type of product competes with distillate fuels 
generally which also show an abnormal increase in 
demand, particularly kerosene and Diesel fuels for other 
applications than railroads. 

(3) The quality of Diesel fuel being demanded ex- 
ceeds, in spot situations, that easily obtainable from the 
crude available. In other words, relaxation of specifi- 
cations or added processing equipment might be neces- 
sary to produce the volume required. 


Quantity and Quality 


In any petroleum supply problem two factors are 
interdependent. They are quality and volume. The less 
restrictive the quality the easier it is to attain a given 
volume. It is assumed that railroads in the competition 
for what has sometimes been termed “the middle of the 
barrel” do not desire to limit their chances of obtaining 
their requirements by unnecessary quality specifications. 
Believing this to be true, our fuel studies are primarily 
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Ratio coal 
Oil-fired steam Diesel to Diesel 
mamaaa ~ -— — 
1946 1945 1946 1945 , 1946 1945 1946 
11,300 9,010 9,250 845 850 13.0 13.0 
1,665 1,220 1,290 238 224 6.7 7.4 
232 142 142 39 39 5.8 6.0 


geared to finding out what properties are really im- 
portant in performance, so that no unnecessary limita- 
tions will be placed on volume available for railroad use. 

Users’ specifications for railroad Diesel fuels are shown 
in Table III. The following may be noted: 

(1) Flash point appears to be limited at 150 deg. F. 
Possibly 120 deg. would be satisfactory. Such a flash 
point has been used in kerosene, and kerosene or blends 
thereof have been used satisfactorily in bus and truck 
Diesels. 

(2) Cetane number requirements seem to average 
about 45; some purchasers demand 50. Are these quali- 
ties necessary to the satisfactory performance of the 
engines for which they are specified? 

(3) Sulphur content varies from 0.5 to 2.0 per cent. 
Is the lower limit really needed when specified ? 


(FUELS OF 33-38 SSU/100°F VISCOSITY, 0°F POUR, 650°FB.P) 
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Fig. 2—Effect of Diesel-oil specifications on the Diesel fuel 
content of the crude 
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Fig. 2 shows what one refiner could do to extend 
supplies of railroad Diesel fuels from his present pool 
of crude-oil stocks. Starting with a restrictive specifica- 
tion base of 50 minimum cetane number, 0.5 per cent 
maximum sulphur and 150 deg. F. minimum flash, the 


following could be done at the expense of other products: . 


(1) 45 per cent increase of 50-cetane-number pro- 
vided the flash could go to 120 and the sulphur to 1.0. 

(2) 80 per cent increase of 150-deg. F. flash and 
0.5 sulphur if the cetane could be dropped to 35. 

(3) 130 per cent increase of 150-deg. F. flash if the 
sulphur could go to 1.0 per cent and the cetane to 35. 

(4) 220 per cent increase if the flash could go to 
120 deg. F., the sulphur to 1.0 per cent and the cetane 
number to 35. 

We do not at present know how many of these re- 
laxations can be tolerated and still get good engine 


Table III —Specifications of Diesel Locomotive Fuel 


Average of Five Average of 14 

Engine M’f’r’s, ilroads 
ny, p 
Inspection Spread Average Spread Average 
Viscosity at 100 deg. F., Seconds, p : , i 
Saybolt Universal 


Minimum ......... ~.. 33-38 35 32-38 35 
Maximum ..... 50-100 67 45-70 52 
Flash point, deg. F. - 150 - 150 
Cetane no., minimum 45-4 45 35-50 48 
Sulphur, weight, pr cent, 0.5-2.0 0.85 0.10-1.50 0.51 

Distillation, deg. F., 90 
point, maximum .......... z s++000--625-690 665 540-675 632 
nd pcint, maximum severeeeee675°700 690 650-700 675 
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performance, but we are on the way toward finding out. 
Some of the fuels that have been tested or are soon 
to be tested are showy in Table IV. 

It will be noted that our first series involves a group 
of fuels which flash at 125 deg. F., since by this route 
it is possible to extend supplies with the least degredation 
in cetane number and sulphur content. This method 
holds promise because of the interdependence of kero- 
sene and high quality Diesel fuels. Both generally come 
from the same type of crude but they cannot be cut at 
the same time since kerosene is lighter and Diesel fuel 
heavier, while both have a common center fraction. The 
kerosene is the coat and vest; the present Diesel fuel the 


Table [V—High-Speed Diesel Fuels, Inspection Data 


Wide cut fuels 


High Low low 
Conventional cet. no., cet. no., cet. no 
High-speed Low low high 
Inspection fue sulphur sulphur sulphur 
Viscosity at 100 deg. F., 
Seconds 
Saybolt Universal ............ 35.2 33.4 35.5 35.5 
Flash pt. deg. F 2 145 125 125 125 
Cetane no. o.a 53 54 45 45 
Sulphur, wt., per cent 0.1 0.2 1.0° 
Distillation, deg. F. 
Initial point ........ 319 319 310 
50 per cent point . 485 sna 500 
90 per cent point . 590 600 600 
End point 630 650 650 
Heating value, 
B.t.u. per ga 
High ........ 135,910 139,000 139,000 
OAP OEE ETETA 128,830 127,450 131,000 131,000 


*Maximum 


vest and pants. The 125 flash fuel is the coat, vest and 
pants and results in larger coverage for Diesel fuel 
supplies. 

If the limit in cetane number has not been reached 
after testing these fuels, lower cetane fuels will be 
tested and these data will be discussed with the engine 
manufacturers and the railroads, for only by coopera- 
tion can generally acceptable compromises be arrived 
at for the mutual benefit of the petroleum and railroad 
people. 

Please do not get the impression that the petroleum 
industry foresees a definite shortage, for that is not 
the case. We do not dismiss the possibility since so 
many unseen new demands for energy might arise. The 
best available information for the immediate future 
is summarized below : 


Demand and Supply, 1946 to 1948 


Domestic demand for petroleum in the United States 
in 1946 exceeded 1945, the peak war year, and total 
demand, which includes exports, was only slightly 
below the 1945 level. Domestic demand continued to 
gain and by 1947 it alone was sufficient to exceed the 
total demand for the year 1945. The tremendous 
increase in domestic requirements was the result of 
heavy highway traffic, a high level of industrial activity. 
increasing use of oil for home heating and greater use 
of Diesel fuels. 

The requirements in 1946 were supplied without any 
great difficulty and inventories were partially restored. 
In 1947 there was more than 10 per cent gain in total 
demand and the industry had to push all of its facilities 
to their utmost to cope with the situation. As a whole de- 
liveries were almost sufficient to meet all requirements ; 
nothing more than minor inconvenience resulted. 

In mid-1947 the midwest area was the most critical 
in the country, with product inventories below desir- 
able levels. Extensive movements of crude and products 
from other districts, and an increase in refinery runs 
gradually alleviated this condition. 
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In the meantime the east coast situation continued to 
worsen. The shortage of crude at east coast refineries 
caused a decrease in refinery output, and some products 
moved from the Gulf to the midwest that might other- 
wise have been available to the East Coast if tankers 
had been more available. As a result of the tight supply 
situation and abnormal weather conditions, there were 
oceasions this past winter when some heating oil con- 
sumers were without supplies for a dav or two, but at 
no time was the industry short as a whole. 

For the vear 1948, the latest estimates of the Bureau 
of Mines show a gain in total demand of about 6 
per cent over the record 1947 level. Crude-oil production 
is expected to show a substantial increase over 1947, 
and with some gain in natural gasoline production and 
imports the total supply is estimated to be about 8 per 
cent greater than last vear. The realization of these 
supply and demand estimates would allow for a stock 
build-up of about 100,000 barrels a day and would in- 
dicate some easing in the situation unless unforeseen 
military requirements develop. 

The balance between supply and demand is a fine one 
and may continue to be for the next two or three years. 
Accordingly, every barrel which can be saved is im- 
portant. Relief of unnecessarily restrictive specifications 
will help the Diesel fuel situation appreciably in this 
respect, and so will the avoidance of diversion of high- 
quality Diesel fuels to heating purposes where coal will 
do just as well. Also, the fuel oil consumed in oil-fired 
steam locomotives is 270,000 barrels a day which is 
almost as large as the volume of Diesel fuel required to 
power all the railroads if completely converted to Diesel. 
The economics of the oil-burning locomotives might be 
looked into to see whether it would not be economical 
to back these out first as Diesels come in. 


Discussion 


In answer to a question as to whether the petroleum 
industry would be able to cope with the continued con- 
version to Diesel motive power to the point where steam 
would be eliminated, Dr. Sweeney said that, under normal 
conditions, he felt that with the economies that appear 
atttainable by the railroads using Diesel fuel, it would 
be feasible to supply them. Dr. Sweeney reminded the 
audience that it is within bounds to convert coal into oil 
and that, despite the loss of 50 per cent of the heating 
value in the conversion process, it would be almost as 
economical to use the synthetic oil. The difficulty, he 
said, is that the conversion process will take a tremendous 
amount of steel. 

C. E. Smith, (New York, New Haven & Hartford) 
referred to figures which indicate that if all of the oil- 
burning steam locomotives in the United States were 
replaced with Diesel locomotives, the reduced amount 
of liquid fuel required would be sufficient to replace the 
coal-burning locomotives. About 270,000 barrels of oil a 
day are now used on oil-burning steam locomotives, he 
said, most of which is of the residual class, and 56,000 
barrels of Diesel fuel a day are being consumed by the 
railroads, a total of both classes of 326,000 barrels a 
day. To run all the railroads with Diesel oil would. he 
said, require about 300,000 barrels of Diesel fuel a day. 


The Question of National Defense 


During the discussion Brig. Gen. P. F. Yount ques- 
tioned Dr. Sweeney as to what the oil industry thinks 
the impact of the expansion in the use of jet engines in 
aircraft would be on the availability of Diesel fuel for 


locomotives, and the following exchange took place: 


General, if I knew what the requirement for jet 
fuels was going to be, T guess I wouldn’t tell anybody, 
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and that just about leaves me in a position to say 
what everybody knows, namely that jet fuel will defi- 
nitely compete with Diesel fuel. After all, the jet-fuel 
specification is gasoline plus everything above it which 
you can get that will still meet the freezing point, and 
some of that stuff would go into Diesel fuel. I have 
seen rumors in the press that the jet-fuel requirement 
is going to be big. If it is going to be really big, obviously 
it is not only going to cut into Diesel fuel, but it is going 
to cut into gasoline and fuel oil and almost into lubri- 
cants and other petroleum products. If there is a really 
big demand for jet fuel—for instance, half a million or 
more barrels per day—you cannot get it except from 
somebody else, and Diesel will be one of the sources. 
On the other hand, when you look at these figures of 
seven times as much work per B.t.u. in the use of Diesel 
fuel on the railroads as compared with coal, certainly, 
energy-wise and overall, the Diesel for railroads has a 
pretty good margin in any tight situation. 

General Yount: If our experience in the use of petro- 
leum products means anything, the increase in the con- 
sumption between World War I and World War IT was 
something on the order of 5,000 per cent, and while I 
do not think that anybody can forecast that percentage 
in the future, certainly without knowing when we might 
be in another national emergency, I think we may expect 
a very, very greatly increased consumption of petroleum 
products in any future national emergency. Even if that 
were to come today, the demand for petroleum products 
would probably be double that of World War II, in the 
light of present mechanization, and the whole trend in 


equipment has been one toward increased mechanization. 
As we go progressively forward in the years we may cer- 
tainly expect a very great increase in such demands. I 
regret that I have forgot the exact consumption of the 
armed forces, but my best recollection is that it was 
on the order of one and one-half million barrels a day 
at the very peak of the war. 

Dr. Sweeney: No doubt about that. Aviation alone 
was almost 600,000. 

General Yount: Supposing that we assume now that, 
in the very near future, that were doubled, in which 
event we would place upon the oil industry a demand 
for three million barrels per day for the operation of the 
armed forces. Then we go into your proved reserves 
and, with an increasing ratio like this, it would work 
out in this way: With our consumption at something 
in excess of eight million barrels a day as against the 
22 billion barrels in proved reserves, they would be 
used up in about six years. At present we are depending 
on a great deal of imports and, of course, we have a 
certain amount of exports as well, which is a counter- 
balancing factor, but we have no way of assuring our- 
selves that we may continue imports, and if we have 
any friends at that point we certainly would face the 
danger of having greater export requirements. 

Dr. Sweeney: If you are going to double the petro- 
leum requirements in a war you are going to need steel 
and other things, and that is going to be a tough job. 

General Yount: That is the danger. The competitive 
position of steel is one of the most critical factors in the 
discussion. 


The Outlook of Coal for Railroad Fuel* 
By Earl C. Payne 


The immediate and near future of coal for locomotive 
fuel is dependent upon the continued use of steam motive 
power. The newspapers have recently carried a brief 
mention of the report that the three large builders of 
steam locomotives have submitted to the secretary of 
National Defense and the Association of American Rail- 
roads. These builders have asked for a declaration of 
policy concerning the future purchases of steam motive 
power because, during this Diesel buying spree, they 
have had practically no steam locomotive business. These 
three companies have approximately $35,000,000 invested 
in facilities to build steam locomotives and cannot main- 
tain this equipment and hold together the necessary man- 
ufacturing and engineering organization if the present 
trend continues. The coal industry is also interested 
in this decision. A severe decline in the use of steam 
locomotives will require some future sales plans for the 
locomotive fuel being displaced. The rapid growth of 
the utility business will absorb much of the lost loco- 
motive fuel, but if steam locomotives must carry the 
major transportation burden of this country in peace 
and in future wars, then the coal industry should provide 
facilities to supply the quality and preparation that is 
best suited for their use. 

If the railroads and the government are unwilling to 
place orders now for new steam power, the builders 
should be told what they can expect. In any case, reason- 
ably modern locomotives under 20 years old should not 
be scrapped because they will be needed, and fast, if 
we get into a war. 

In my opinion, the bulk of the freight traffic will stay 
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with coal for many years. Several factors seem to justify 
this conclusion. The petroleum industry is just begin- 
ning to publicize its problems in meeting the demands 


`of this country for gasoline and the distillates used for 


domestic heating and Diesel engines. The known reserves 
show a precarious margin when compared with the ac- 
celerating demand for liquid fuel. Some of the oil com- 
panies have advertised and stated publicly that the solid- 
fuel industry should take over the “burden” of heating 
American homes, and every industry and utility now 
using distillate and residual oils are being warned that 
future supplies for space heating and steam generation 
will be limited and that conversions should be made back 
to solid fuel. 

This reserve supply and production situation of petro- 
leum is further emphasized by the government’s pro- 
posal to sponsor a nine-billion-dollar synthetic-fuel in- 
dustry which is supposed to prevent a shortage of liquid 
fuel, particularly in case of a national emergency. If 
such an emergency is not imminent, then it should be 
recognized that natural economic factors will eventually 
force the growth of a synthetic-fuel industry as soon as 
commercial processes are perfected and as soon as the 
synthetic products can be manufactured and sold in a 
competitive market. 

One of the best ways to make available natural petro- 
leum for these specialty uses in which solid fuel is en- 
tirely unsuitable is to stop the use of oil for such ordinary 
applications as space heating and steam generation— 
places where coal, with modern equipment, can be used 
with equal convenience and efficiency. Keep in mind 
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that when coal and natural gas are converted to syn- 
thetic liquid fuel, over half of the heat value of the 
natural product is lost in the process. Also, this waste- 
ful sacrifice in energy reserve to make oil from coal or 
natural gas can only be accomplished at a fabulous cost 
which, today, must be largely taxpayers’ dollars. These 
conversion facilities will require a tremendous tonnage 
of badly needed steel. (12 to 14 tons per barrel of 
capacity as compared to 34 ton per barrel for natural 
petroleum refineries). It, therefore, seems of immediate 
importance that the billions of gallons of oil that are 
now being unwisely used, particularly for the generation 
of steam and heating by industry, be diverted into fuel 
channels in which natural coal will probably never be 
an acceptable substitute. 


The Effect of Diesels on Coal Demand 


The Interstate Commerce Commission reports show 
that the eastern carries in 1947 used approximately 50 
million tons of coal and Diesel oil equivalent to about 
7.2 million tons. The two big carriers in this group used 
about 25.9 million tons of coal, and Diesel oil equivalent 
to 1.6 million tons. The Dieselization program already 
announced by these two roads will probably displace 
another 4.5 million tons of coal. In classes of service 
the eastern carriers use Diesels for 25.2 per cent of the 
total freight switching hours, 10 per cent of the gross 
ton miles of freight were hauled by Diesels, and 20.7 per 
cent of the passenger-train car-miles were with Diesels. 
If we take a pessimistic average of an eventual one-third 
Dieselization of these eastern roads, approximately 18 
million tons of coal business based on present traffic levels 
may be lost. Unfortunately when the time comes that 
current traffic levels are reduced, the steam locomotives 
which now average more than 20 years of age will be 
taken out of service and the newer Diesel locomotives will 
be used, assuming, of course, that adequate distillate frac- 
tions of petroleum are then available to carry all of the 
country’s transportation needs in the military, civilian, 
and domestic heating fields. 

Information has reached me from several eastern 
railroad men who are in a position to know that their 
companies have about completed their Dieselization pro- 
grams. The rapidly accelerating price of Diesel oil and 
the short supply situation already noticeable is evidently 
changing the competitive position of modern steam and 
modern Diesel locomotives, or at least to “Stop, Look 
and Listen.” 


The Smoke Problem 


The public clamor for elimination of smoke and fly 
ash has undoubtedly been a major factor in the purchase 
of Diesel power. It is unfortunate that the representa- 
tives of the people in government have not been advised 
of the economic consequences of forcing conversions to 
oil simply to eliminate coal smoke and fly ash. This 
nuisance has been with us for more than a century and 
its immediate abolition should not be forced by stringent 
laws without regard to the full impact on the supply of 
heating oils which that same public uses. An educational 
program should bring the facts from impartial sources 
to lawmakers and their constituents. It is my firm belief 
that a weil-informed people will not be unreasonable in 
their smoke demands if they are confident that the im- 
mediate abolition of all coal smoke is not in their best 
interests. 

The railroads and the bituminous coal industry are 
now actively engaged in test programs and research 
which have as their major objective the correction of 
this smoke nuisance on conventional coal-fired steam 
locomotives. As chairman of the Motive-Power Com- 
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mittee of Bituminous Coal Research, Inc., I am confident 
that in a few short years we will know how this can be 
accomplished. The job has been done on the coal-fired 
switching engines and intensive work is under way on 
eliminating smoke on the hard-working road locomotives. 
Possibly our efforts have been a little late in getting 
started, but certainly the job could not have been done 
during the war. You may be sure, however, that it will 
be done as quickly as the technical and research engineers 
of these two great industries can find the answer. 


Prepared Coal 


For several years your speaker has been recommend- 
ing the use of a better quality, well-prepared double- 
screened coals for road locomotives instead of the run- 
of-mine coal which the railroads have always used. 
Quite recently many test-plant investigations have been 
made, road tests have been conducted, and comparisons 
have been made with groups of locomotives in com- 
mercial operation to obtain data on the increased value 
of egg coal. A major change in locomotive fuel size and 
quality is necessarily a long-range program because the 
coal industry must build new tipple facilities and revise 
their sales distribution in order to supply this type of 
coal for locomotive use. It also takes a bit of proof 
(to put it mildly) to convince the railroads that they are 
justified in paying a higher price for a better coal. 

It gives me pleasure to report substantial success in 
this changeover to the use of double-screened coal. Eight 
of the eastern railroads are now using double-screened 
coal on their road locomotives and several of them have 
decided to buy every ton of it they can get in the present 
market. These roads now using egg coal have factual 
information showing improvement in the range of from 
6 to 20 per cent in better evaporation, higher capacity, 
and improved boiler efficiency. These bare facts show 
more than enough to pay the additional cost of egg coal 
for both on-line and off-line railroads. In addition to 
these tangible facts, there are many intangible benefits 
which are in my opinion of greater value in reducing 
the over-all cost of operating steam locomotives. Better 
quality and better preparation improves smoke perform- 
ance, reduces stack emission, reduces maintenance, in- 
creases reliability, and improves availability. These in- 
tangible factors, in which the steam locomotive has been 
deficient in its competition with the Diesel locomotive, 
have also in some measure been responsible for the 
Diesel preference when purchasing new motive power. 
Better coal on a modern steam locomotive will give a 
cost and a performance that is quite comparable with the 
best Diesel locomotives available. Therefore, if better 
locomotive fuel is used by the railroads, then the outlook 
for coal is good. If they continue the purchase of un- 
suitable coal, the outlook is not at all promising. 


A Fact-Finding Committee 


The New York Railroad Club is composed of men 
who are directly or indirectly interested in the future 
of the railroad industry. You also have a responsibility 
to the public because you understand and can analyze 
factual information concerning railway operation when 
made available. It would be my suggestion that you 
form a fuel resources and fuel uses committee to get 
up the facts and study this problem of fuel supply and 
demand, and then make your own conclusions. If you 
believe, after you know all of the facts, that the steam 
locomotive is obsolete, say so; and if you believe that 
coal should be retained as the major supply source for 
conventional locomotives or for new coal-fired loco- 
motives to be developed, then say that also, with your 

(Continued on page 77) 
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B. & M. Boston 
Diesel 
Terminal 


Tue new Boston & Maine terminal for the servicing of 
Diesel-Electric locomotives at Boston, Mass., known as 
the Boston Diesel Terminal went into service in January. 

The new terminal is designed for the servicing of 
passenger locomotives and switchers assigned to Boston 
and takes care of both running and progressive mainte- 
nance. It also serves as a turn-around terminal handling 
the running maintenance on freight locomotives which 
are turned at Boston. The freight power is maintained 
at the Mechanicville, N. Y., shop. The mechanical and 
engineering departments of the railroad cooperated in 
the design of the terminal facilities which embody the 
latest conveniences as to lighting, ventilation, safety, 
cleanliness and working equipment. 

The general system of handling the running and pro- 
gressive maintenance of passenger and switching loco- 


wont’ echenical Engineer 


Plant for servicing passenger 
and switching locomotives in- 
cludes a storehouse and a tank 
for storing 100,000 gal. of fuel 


motives at the Boston Diesel Terminal is in accordance 
with the system developed by the Electro-Motive Divi- 
sion of General Motors Corporation and is used on many 
railroads using that type of power. Certain variations 
in this system have, however, been made on the Boston 
& Maine to adapt details of the system to conditions 
peculiar to its operation. 

The main shop building has four parallel service tracks, 


Left: The outside fueling platforms have drains for excess oil 
which is carried to a separate draining system—Right: The west 
side of the shop showing fueling location at the inbound tracks 
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176 feet long, with working platforms at the floor level of 
the locomotive along both sides of each track and work 
space along each track pit for the servicing of the run- 
ning gear. The shop structure embodies glass brick wall 
construction providing excellent natural light to sup- 
plement the general lighting scheme, which is largely 
of the fluorescent type. Along one side of the shop, on a 
level with the raised platform, are the various service 
rooms where parts are cleaned and handled together with 
offices and storeroom space. The second floor above the 
office space has a spacious locker-room with over 200 
lockers, as well as fountain-type automatic washers, show- 
ers and toilet facilities. 

The layout of the main shop is such that operations 
will flow from west to east with assembly line precision. 
Diesels arriving for service are left on the fuel tracks 
at the west end of the shop by incoming crews. After 
being fueled by pumps with a capacity of 75 gallons a 
minute, the locomotives are moved into the shop for 
servicing. After servicing, they move out the east end, 


to receive sand, and are washed by mechanically revolv- 
ing brushes similar to machines already in use for wash- 
ing passenger cars. Then they move to the nearby turn- 
table and are placed on waiting racks ready for service. 

The new terminal has several features of novel or 
improved type compared with facilities of the first Diesel 
terminal at Mechanicville. The structure, with the ex- 
ception of the offices, is heated by a forced warm air 
system, from oil-fired heaters, thermostatically controlled 
to assure comfortable conditions in any weather. The 
offices have an independent heating unit, also controlled 
thermostatically. Both systems draw in fresh outside 
air and thus will permit of air cooling in warm weather. 

Just inside the east-end doors are lift bridges that 
join the raised working platforms across the tracks. 
These are of steel and are operated by push-button-type 
electric hoists, in contrast with the hand operated hoists 
which lift wooden platform bridges at the Mechanicville 
shop. Another novel feature is a series of indicator lights 
at the east end of each track, which gave an automatic red 


Plan and typical transverse sections of the Boston Diesel Terminal shop 
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Left: The arrangement of pits, platforms, heaters, lighting and ventilators is shown here—Right: 


vide continuous platforms when lowered 


warning when the lift bridges are across the tracks; a 
green when the track is clear. 

A distinct improvement over earlier Diesel terminals 
is a special heating arrangement which projects forced 
hot air into the track pits for de-icing the running gear. 
The shop has a department for cleaning filters and engine 
parts, and a department for repairing and assembling 
intricate engine parts. In place of a distilling plant for 
cooling water, this terminal has a demineralizing plant 
which elirninates minerals from city water and treats it 
with a chemical compound. It is piped directly to the 


% 


The platform drawbridges pro- 


locomotives and city water is used for locomotive storage 
batteries, whereas at Mechanicville distilled water has 
to be used for batteries. 

Each working platform has work benches, tools and 
equipment at intervals spaced to allow for ready accessi- 
bility, and outlet pumps for providing lubricating oil and 
cooling water, likewise spaced for efficient servicing. 
There is an overhead monorail hoist, of 14-ton capacity, 
for handling heavy equipment. The assembly department 
is equipped with two smaller hoists. There is no drop 
pit for the removal of motors and wheels as such heavy 


Left: 2,000-gal. tank and related equipment for demineralizing system used to supply water for storage batteries and engine cooling 
phic yy rae A portion of the mechanical equipment for the lubricating-oil circulating system. Storage tanks for clean and dirty oil 
are 15,000-gal. capacity 
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1—Piston and connecting-rod assembly jig 
2—Vertical drill 

3—Vatlve grinder 

4—20-in. by 48-in. machine lathe 


5—Floor grinder 
6—Hydraulic press 


~12'0" Jib Crane 
with Electric Hoist 
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7—Cylinder-head positioner 
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Cleaning Room 


Mono Rail 
Above 
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8—Magnaflux testing machine 
9—Honing machine 
10—Cylinder-head positioner 
11—Filter-cleaning equipment 


Location of equipment in the Boston Diesel Terminal assembly department and cleaning room 


work is handled at North Billerica, Mass., shops. In 
event of emergency drop pits in the adjacent steam engine 
terminal can be used for removing motors and wheels. 

Above the four service tracks are 25 steel ventilators, 
with electric exhaust fans enabling each ventilator to 
exhaust locomotive fumes at the rate of 5,000 cubic feet 
a minute. These are painted with a high temperature 
paint in order to blend with the modern application of 
color dynamics throughout the shop, a color scheme 
specially engineered to provide the maximum of light 
and restfulness for the eyes of employees. 


The major colors are a light cascade blue on sidewalls 


and ceilings and sun-tone yellow on the end walls. 

The terminal is designed to provide the utmost in 
safe working conditions. In addition to its brick and 
steel exterior construction the building has tile walls 
inside and concrete floors and platforms. Beside the 
track doors at both ends of the main shop are reels of 
“wet fire hose,” meaning hose with water already at the 
nozzle. On each working platform are two 20-Ib. carbon- 
dioxide fire extinguishers and overhead is a sprinkler 
system on which the pressure can be maintained at 
120 Ib. by a booster pump. 

The cleaning department and the outside fuel oil 
platforms have drains to catch any excess of oil and to 
prevent it from flowing into the regular drainage system 
to pollute the harbor water nearby. The oil room in the 
shop has a 15,000 gallon lubricating oil tank and is 
further equipped with a 15,000 gallon tank for storage of 
dirty oil, drained from locomotives. The dirty oil will 
be returned to the refinery for reclaiming. 

The storeroom, at the northeast corner of the shop, 
has a spacious delivery platform, served by a sidetrack, 
with a ramp at one end to provide for truck delivery 
also. To the east of the main shop is a small brick pump- 
ing station, housing three 300-gallon-per-minute pumps 
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for unloading fuel oil from tank cars to the 100,000 
gallon storage tank and for pumping it from storage to 
the dispensing pumps. It also houses two 50-g.p.m. pumps 


' for unloading bunker oil, used for heating purposes, and 


for pumping it from storage tank to the oil burners. 


* * * 


Tank cars waiting to be cleaned at the Wood River, Ill., refinery 
of the Shell Oil Company where a shop for the complete repoir 
and reconditioning of company-owned cars has been established 
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EB. & 0. Wheel Shop 
(Continued from page 63) 


Wheels requiring truing of journals are rolled directly 
to this lathe on a track and handled in and out of the 
machine by a three-ton tramrail electric hoist. This lathe 
is tooled with high-speed O.K. and Apex tools. The output 
is 17 pairs of wheels in eight hours, both ends of each pair 
being machined and burnished. 


Turning Steel Wheels 


The wheel lathe is a Sellers Standard 50-in., type RB, 
with two compound tool slides, each equipped with a 
Sellers smooth-finish tool holder taking four tools, and 
with hardened steel inserts under fixed forming tools. 
The wheel lathe operates at a cutting speed of 17 ft. per 
minute. The output is 11 pairs of wheels per eight hours. 
Gorham insert roughing and forming tools are used on 
this operation. 


Will It Be 
Coal or Oil 
(Continued from page 72) 


words of caution. Major differences of opinion usually 
occur when insufficient factual information is available 
and that is why the fact-finding committee is recom- 
mended. This paper has made no attempt to present a 
mass of facts and statistical information on this subject, 
which is in my possession. You would have more con- 
fidence in the facts developed by your own committee. 

You may judge from my remarks on the future of 
coal for locomotive fuel that I have confidence in the 
continued use of coal in its natural state for railroad 
motive power. The economic evolution of railroad motive 
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This 115-ton, 1,000-hp. 
Diesel-electric switching 
locomotive is the first of a 
fleet of 20 under construc- 
tion at the Montreal Loco- 
motive Works for the Ca- 
nadian Pacific. It was on 
exhibit at Toronto, Ont., at 
the Canadian International 
Trade Fair from May 31 to 
June 12. The remaining 

motives are scheduled 
for completion this year 
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power is toward electrification, not Dieselization. Few 
of us in this room will ever see atomic power locomotives, 
but most of us will see coal being used directly by steam 
or gas-turbine locomotives, or indirectly by electric 
locomotives using coal-made power, for coal—like it or 
not—is the only foreseeable energy source for railroad 
motive power. 
Discussion 


In answer to a question as to how many years it would 
take to work out a supply of sized coal for the railroads, 
Mr. Payne said that all sized coal now produced is sold 
and that one difficulty is that the railroads will take sized 
coal one month and then not take any the next month. 
They have not, he said, standardized on such coal at the 
premium price which they have to pay. 

In answer to the question as to the cost of sized coal 
compared to run-of-mine, Mr. Payne said that in the 
case of the high-volatile coals from Districts Nos. 1, 2, 3, 
and 4 from which the eastern roads get most of their 
coal, the price differential is usually about 5 to 6 per cent 
above the mine-run price; that is, from 25 to 35 cents, 
possibly 50 cents, a ton higher. It is easy, he said, to 
justify a differential of 10 per cent by the better per- 
formance. He cited a case in which tests showed that 
95 lb. of run-of-mine coal and 66 Ib. of sized coal were 
burned per 1,000 gross ton-miles. A test between loco- 
motives fired with mine-run coal and doubled-screened 
coal, he said, showed that it was possible to run between 
origin and terminal day in and day out without a smoke 
violation from the double-screened coal, where they had 
been unable to run in either direction without a violation 
when burning mine-run coal. 

Questioned as to what the mines would do with the 
slack accumulating from the production of double- 
screened coal, he cited one district which in the past six 
years has developed a new business in the utility and 
industrial field for 32 million tons of slack coal—more 
than the district produces. 


* 
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EDITORIALS 


Don’t Overlook 
The Automatic Machine 


Except in the largest railroad shops where a sub- 
stantial volume of repetitive work was required day 
after day, it has never been considered feasible to 
install any great number of automatic machine tools. 
This is no longer true. Three things have happened to 
change the situation. Labor has demanded and secured 
higher and higher wage rates; shortened the working 
week, and slowed up the job so that production per 
man has been reduced considerably as compared with 
the period before the war. These three factors have 
resulted in greatly increased production costs, in itself 
a serious matter, and have operated to reduce the 
production of car and locomotive parts when higher 
traffic rates are wearing out equipment more rapidly. 

That this is so in the railroad industry is due to a 
rather short-sighted policy with respect to the replace- 
ment of shop machinery and tools which is in evidence 
in the majority of shops by merely making an analysis 
of the age of the machine tools and the fitness for 
service under modern conditions. The average age is 
extremely high—somewhere in the neighborhood of 
70 per cent over 30 years old. 

Shortly after the end of the war, in 1945, it began 
to look as though the roads were going to do a job in 
shop rehabilitation for they went into the market with 
substantial purchases and developed elaborate long- 
time programs. Except in the case of a few of the 
more progressive roads, most of these programs have 
never been completed. 

This discussion was introduced by mention of auto- 
matic machinery and its lack of suitability to railroad 
work. It was suggested that changed conditions have 
altered the relationship of automatic machinery to 
railroad production. The automatic machine, in the 
older days, was the tool in which motions were de- 
veloped and controlled purely by mechanical means 
—cams, rollers, arms and rods—but the progress in 
hydraulics and electronics over the past ten years has 
made available an entire new category of automatic 
machinery which is “made-to-order” for railroad work 
because it can handle the machining, such as boring, 
turning, facing and milling of parts of almost any size 
required in locomotive or car work. 

An interesting advantage of this new automatic 
machinery is that its set-up time is so low and its 
capacity so large that on a run of as few as 15 to 25 
large parts the set-up time is a small part of the total 
production time. An example is a boring mill on 40-in. 
Diesel locomotive wheels where by the old manual 
method three hours were required to do the job that is 
now done in one hour. On a run of 25 wheels the job 
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is now finished in four eight-hour shifts with a set-up 
time of five hours. The old method, on a modern 
manually controlled machine, required 12 eight-hour 
shifts. 

The new automatic machine tools will not only 
produce from three to six times as fast, depending on 
the job, but have one outstanding advantage: once the 
set-up is made no operator can stall on the job or 
change the production time. It’s fixed and the only 
way to lengthen the floor-to-floor time is to shut down 
the machine completely. 

Regardless of any former consideration, these new 
automatic machine tools now have a definite place in 
the railroad field and if the proper study is given to 
their potentialities, it will become obvious that it costs 
a railroad real money to be without them. 


Fuel Economics 

On another page in this issue is the report of the 
papers presented by Dr. W. J. Sweeney, vice-president, 
Standard Oil Development Company, and Earl C. 
Payne, consulting engineer, Pittsburgh Consolidation 
Coal Company, at the April meeting of the New York 
Railroad Club. These give the views of the two fuel- 
producing agencies with respect to the railway fuel 
of the future. For the first six months of 1945 and 
1946, Dr. Sweeney shows the heat consumption in 
B.t.u. of steam locomotives to have been thirteen times 
that of Diesel locomotives per switching locomotive 
hour during both six months’ periods; 6.7 times in 
1945 and 7.4 times in 1946 per ton-mile in freight 
service, and 5.8 times in 1945 and 6.0 times in 1946 
per car-mile in passenger service. 

While an assumption as to the average heating value 
of the coal and the Diesel fuel is required for the 
calculation of these figures, they probably represent 
substantially the facts for a comparison of Diesel loco- 
motive performance and overall steam locomotive 
performance in each of the three services. But general 
conclusions drawn from these figures as to the results 
to be obtained from complete Dieselization in compari- 
son with the results which could be obtained with 
steam—and with even less capital expenditure—are 
bound to be misleading for three major reasons. 

First, Diesel locomotives, particularly in road serv- 
ice, are assigned to runs where conditions are most 
favorable for economical fuel performance. The aver- 
age performance of steam locomotives is influenced by 
all the branch-lines and local service which operates 
under conditions exceedingly unfavorable to econom- 
ical fuel performance. 
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Second, from the standpoint ot tuel economy, Diesel 
locomotives are all modern, while the steam locomo- 
tive inventory contains a large number of locomotives 
twenty or more years old. 

Third, steam locomotive service has long been 
hampered by the traditional practice of supplying 
steam locomotives with run-of-mine coal, frequently of 
a quality scarcely marketable for any other purpose. 
Mr. Payne, in his paper, points out the proved advan- 
tages of double-screened coal in fuel economy which 
more than justify the usual price differential for coal 
of this quality. 

While specific cases may differ in relative fuel costs 
because of relative prices, it seems probable that the 
adoption of Diesel locomotives cannot generally be 
justified on the basis of fuel costs. 


Shop Engineering 
At It’s Best - 

Those attending the May meeting of the Eastern 
Car Foreman’s Asociation had the privilege of hearing 
about one of the finest shop facilities on any railroad 
in the country when they listened to F. B. Rykoskey, 
supervisor of shops, Baltimore & Ohio, describe the 
operation of that road’s Glenwood wheel shop. In 
addition, a motion picture gave them a better under- 
standing of how the application of sound shop-engi- 
neering principles cut the man-hours per pair of wheels 
to less than 50 per cent of the man-hours required in 
the wheel shops abandoned after this centralized shop 
went into production. There are, however, two phases 
of shop engineering as practiced by Mr. Rykoskey 
that are not directly associated with shop production 
but which are nevertheless essential to the success of 
any shop-practice department. One is the job of jus- 
tifying to railroad management the investment re- 
quired to make improvements in shop methods, equip- 
ment and tools. The second is the necessity of period- 
ically checking the cost of a shop’s operation to make 
sure that its known production capacity is being 
utilized. 

The railroad managements want to know why a new 
shop or piece of shop equipment is needed, how much 
it is going to cost, and what savings will be effected. 
Therefore, arguments for a new shop or new equip- 
ment should be backed up with cost data of the before- 
and-after kind. In telling about his approach to the 
problem Mr. Rykoskey said, “It is our practice, before 
recommending any improvement in facilities or prac- 
tices, to make a cost study of the elements involved 
in the operations concerned. In our wheel-shop study 
the man-hours required were determined for every 
operation, as well as the handling of wheels and axles 
from the time that they are brought into the wheel 
shop until they are taken out, either as finished mounted 
wheels or scrapped. This study was the basis for 
estimated savings which would justify the investment 
in this project.” 
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Althougn not mentioned by Mr. Rykoskey in his 
discussion of the Glenwood wheel shop and wheel-shop 
practices, his department has determined that a pe- 
riodic follow-up of improvements in facilities and 
practices is an essential part of the department’s work. 
Furthermore, it is a requirement for keeping a shop’s 
performance at the productive level of which it is 
capable. 

As an example, his department maintains a chart 
which shows graphically the weekly production costs 
at the Glenwood wheel shop. If the curve of the costs 
starts going up, his department makes an investigation 
to determine the reason and takes corrective action if 
the increase is due to a factor that can be controlled. 
Recently the costs for this shop started rising and the 
investigation developed that the production had 
dropped off because the supply of wheels and axles at 
the shop was insufficient to maintain the shop output 
at the economical production rate. The situation was 
corrected by contacting the stores department and get- 
ting wheels and axles moving in a hurry to the shop 
and by closing down one of the older shops. 

These two shop engineering functions are more than 
just essential to the success of a shop-engineering 
department. A cost study by the mechanical depart- 
ment is the best way to get across to management the 
need for the improvements that must be made if this 
department’s work is to be placed on an efficient basis 
and the mounting labor costs are to be kept within 
the bounds of limited budgets. The follow-up of the 
utilization of improved facilities is the only way that the 
potential economies of these facilities can be realized. 


Cost of Train Power 

Since axle-driven generators were first used to supply 
power for lighting passenger cars, attempts have been 
made to determine the cost of such power. Dynamom- 
eter cars were used in attempts to measure the total 
power requirement from the locomotive, but early 
generators were small and it was discovered that a 
side, or quartering, wind would produce more load 
than the generators and it was not possible to separate 
the effect of one from the other. After a time, the 
matter was allowed to lapse and nearly everyone ac- 
cepted the summation, “You can’t measure the load on 
the coal pile.” ; 

More recently, the power requirements on passenger 
cars have increased until 20- and 25-kw. axle generators 
are common and engineers are saying that 35 kw. is 
the maximum practical load to take from a single axle. 


‘Also the total load has become an appreciable part of 


the power developed by the locomotive. On a 15-car 
train having cars equipped with 20-kw. generators, 
there is a potential load of 20 X 15 = 300 kw. = 400 
hp. Allowing for generator and drive efficiencies, this 


may be about 500 hp. at the locomotive. 
Given these basic factors, the solution of the prob- 
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lem appears simple, but it is not. The first question 
is accounting. What is chargeable to the generator? 
Shall it be fuel alone, a percentage of locomotive operat- 
ing cost or shall the determining factor be the addi- 
tional passenger load which might be hauled with extra 
cars if there were no electrical load. One thing is cer- 
tain, cost of power will vary with each train and each 
different road condition. 

In the face of all these variables, it is still possible to 
establish a base figure if two premises are accepted— 
if it is acceptable to say that electric power should 
pay its share of locomotive operating cost, and if it 
may be said that locomotive and generator load factors 
are about the same. 

Then it is only necessary to apply the method to 
any given case. For example, one road with no heavy 
grades hauls 15-car trains with a 4,000-hp. Diesel 
locomotive. It could be 16 cars, but station platforms 
limit it to 15. Average speed is 57 m.p.h. The total 
cost of operating the locomotive on this road is $1.11 
per mile as measured over a year. One-eighth of this, 
chargeable to electric power is 13.75 cents. On one car, 
the figure is one-fifteenth of this amount or 0.923 cents 
per mile. 

If minimum costs per kw.-hr. are wanted, a figure 
may be taken from the 1946 report of the Committee 
on Car Electrical Equipment, Electrical Section, Me- 
chanical Division, A.A.R. This report states that an 
output equivalent to 65 per cent of the continuous rated 
capacity of an axle generator is about all that can be 
realized on through passenger runs. Then under best 
conditions the 20-kw. generator will put out 13 kw. or 
13 kw.-hr. in one hour. Since the particular train in 
question travels 57 miles in one hour and the allocated 
cost per mile is 0.923 cents, the cost per hour is 52.6 
cents. The cost per kw.-hr. then becomes 52.6 divided 
by 13, or a little over four cents per kw.-hr. 

Perhaps to this should be added the cost of carrying 
weight of electrical equipment and maintenance of gen- 
erator and battery. That again becomes a matter of 
accounting. Under less favorable operating condi- 
tions or with a locomotive of greater size, the cost in- 
dicated in the preceding paragraph would be higher. 
Under almost no conceivable condition would it be 
lower, and the figure is offered as a target for anyone 
else who may wish to offer a better method of pro- 
cedure. 


A Yardstick 
Of Diesel Wear 

The rapidly and continually increasing use of Diesel 
motive power is gradually shifting the assignment of a 
growing number of locomotives away from a given 
run into a general pool much the same as is done with 
steam power. While this is a trend which is just 
beginning to manifest itself on a few roads, it is one 
that will confront additional lines as the Diesel propor- 
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tion of the motive-power inventory increases. It brings 
with it several new problems, one of which is to deter- 
mine just what is the best measure of the rate at which 
various replacements parts will wear when the loco- 
motive is used on a variety of of trains on different 
runs and in what manner the interval of replacement 
of these parts should be measured. Should it be based 
upon a straight mileage, ton-mile, car-mile basis or 
the amount of fuel consumed by the engine? To which 
of these is the wear of such parts as pistons, rings, 
liners, etc., most closely related? 

When Diesel locomotives were first introduced on 
the railroads they were normally assigned to specific 
trains. Each locomotive had a particular run with a 
particular train. As a result mileage was an accurate 
measure of the wear of the engine parts. With the same 
schedule, the same train and the same trip every day, 
the need for parts replacement could be based upon 
the mileage run. All Diesel road locomotives operated 
under the same general conditions pulling light high- 
speed trains. Today the picture is changing. On a grow- 
ing number of lines the number of Diesel locomotives 
is, or is becoming, large enough that they are assigned 
from a pool to a variety of runs. In passenger service 
the variety may include a range from light fast trains 
over level territory to heavy slower conventional trains 
over mountainous districts. Similar variations in an 
equally proportionate range do or will occur in freight 
service, and even in switching service. Under such 
variable conditions might not there exist a better meas- 
ure than straight mileage for determining the renew- 
ing intervals of replacement parts? 

One way that suggests itself is to base parts renewal 
on the amount of work done by the engine. There is 
a vast amount of difference for example, in the total 
work output done by a locomotive handling eight or 
nine light-weight cars in 500 miles of flat country run- 
ning than a dozen or more conventional cars in an 
equal-length journey over mountainous terrain. Sim- 
ilarly, the wear of replacement parts would be at a 
higher rate per mile in the latter case than in the first. 
Whether the wear would be more directly proportional 
to the horsepower-hours, or to the total fuel consumed, 
is a question the answer to which might well prove to 
be worth the trouble to determine. 

Scheduling parts replacement on the basis of a given 
total fuel consumption for the engine or the locomotive 
that is used in a wide variety of service may or may 
not be worth the added trouble. It will depend on 
whether the wear of replacement parts, and conse- 
quently their need for renewal, is found to follow the 
total work performed by the engine as measured by the 
total fuel consumption. If so, a schedule for parts 
renewal based upon the total number of gallons of 
fuel used rather than the mileage run could be instituted 
without great difficulty. The question of its advisability 
is one that should be studied in view of the changing 
naure of the assignments given to Diesel locomotives 
on roads having a substantial amount of this power. 


Railway Mechenicol Engineer 
ad JUNE, 1968 


IN THE BACK SHOP 
AND ENGINEHOUSE 


Western Maryland Solves Its 


Boiler Cleaning Problems 


A stripped locomotive being hauled into the blast room for the 
boiler-cleaning operation 


W nen the Western Maryland, with its main shops at 
Hagerstown, Md., decided to change its outdoor sand- 
blasting method for cleaning locomotive boilers in favor 
of a completely enclosed Pangborn locomotive and car 
blasting room, it was done for three chief reasons, namely : 
to protect the workman from the hazards of open-air 
sand blasting ; to do the job in a more thorough manner in 
less time; to save money by eliminating a costly and 
wasteful operating procedure. The outcome of installing 
the blasting room, capable of handling small castings to 
a stripped down locomotive weighing approximately 
400,000 Ib., is the story of how the railroad cut its cleaning 
costs over 50 per cent. It is also the story of how this 
shot-abrasive blast-cleaning room now does hundreds of 
cleaning jobs equally well, including the jobs for which 
it was designed, and has paid for itself in cleaning time 
and maintenance hours saved by its cleaning efficiency. 

One maintenance problem, which decided the W.M. 
to change its blasting methods was the cleaning of scale 
and sludge formed in locomotive boilers by water action, 


*Sales manager, Pangborn Corporation, Hagerstown, Md. 
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By Victor F. Stine* 


The installation of a shot- 
blast cleaning room removes 
hazards of sand blasting and 
reduces boiler cleaning costs 


which took too many man hours by sand blasting, in addi- 
tion to the operation’s distinct hazard to workmen. At the 
blast room’s inception, for example, the chief problem 
was cleaning approximately 80 locomotive boilers each 
year. The old method of blasting the boilers, removing 
sludge, flinty scale and corrosion, in order to get the boiler 
clean enough for inspection of pitting, grooving and 
excessive wear on boiler and flue sheets, took from 16 to 
18 hours of labor. The cutting and cleaning by sand blast- 
ing was costly due to the length of time involved, the 
power used, the two operators’ time, the unpleasantness of 
the job to the workmen, and the continual loss and replace- 


Interior of the blast room—Dust-laden air is exhausted through 
the adjustable hood in the background 
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In cleaning the interior of a boiler the vent hood is positioned over 
the smokebox opening 


ment of sand by hand. The blasting room does this 
same job in eight hours, or less, depending on the condi- 
tion of the boiler to be cleaned, resulting in a better cleaned 
surface for inspection, with corresponding labor, time 
and power costs cut 50 per cent or more. This work is 
accomplished in an enclosed, dust clear, well-lighted area, 
complete with every safety and comfort device, and with 
no additional duties for the workmen except the actual 
blasting work itself. 


The Blast Room 


The blast room is a steel enclosed room 84 ft. long, 17 
ft. wide and 20 ft. high, located in its own building adja- 
cent to the enginehouse. It is completely equipped for the 
workmen to do the required cleaning. The operators are 
protected from the blasting by blast masks and helmets, 
individually supplied with fresh air from a small separate- 
ly powered compressor. They are also protected by shot- 
proof aprons, boots, and leggings. Protected extension- 
cord lights and lampstands are provided with convenient 
plug-ins enabling them to be used in any part of the boiler, 
or in any part of the room. The blast room contains two 
catwalks with railings on each side of the room, assuring 
accessibility to any part of the equipment to be cleaned. 
Sixty overhead lights, with sufficient side lights are also 
provided. A standard gauge track is laid on the floor of the 
room and heavy equipment may be pulled in the room, 
either by winch and cable or by a locomotive. 

The floor is covered by a steel grating allowing spent 
shot and small blasting residue to fall through the floor 
into a V-shaped steel enclosed channel box in a pit, ex- 
tending the length of the room below the grating. A 14-in. 
endless conveyor belt at the apex of the inverted V-shaped 
channel box carries the spent abrasive to a hopper, where 
it is picked up by an elevator of the belt-and-bucket type 
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enclosed in a dust-tight steel casing. The abrasive is then 
transferred for processing to the abrasive separator. This 
equipment is a scientifically correct abrasive reclaimer 
which removes the contaminated shot, refuse and fines 
by scaling wheel, air wash, and gravity separation, and 
returns the good abrasive to the blast-machine hopper for 
reuse. 

Immediately to the rear of the blast room is the control 
room, containing the elevator, separator, storage tank, and 
the blast machine, all of which are accessible for servicing. 
On the wall is the master control panel containing box 
switches for lights, conveyor, elevator, abrasive, vent hood 
and vibrator, simplifying control for the operators when 
both are at work. A manhole and iron ladder to the pit 
below the blast room makes accessible the lower section of 
the elevator, the conveyor belt and drive, and the lower 
hopper. The small compressor supplying air to the work- 
men’s masks and helmets is also in the control room. A 
door with a small glass port allows viewing of the blast 
operations. 


Operating Procedure 


The actual operating procedure of the blast room is 
simple and efficient. When a locomotive boiler is to be 
blasted it is run into the room by one of the two methods 
heretofore described. The vent hood is electrically driven 
and can be moved vertically from the floor to the aperture 
in the ceiling where it retracts completely, or to any 
position between the floor to ceiling. The vent hood is 
placed into position over the smoke box opening if only 
the interior of the boiler is to be cleaned. Extension-cord 
lights are placed in position. Power is turned on at the 
panel for all blast-room machinery. The operators don 
their equipment and the work begins, with the dust and 
residue being blown ahead of the workers. The two hoses 
used have 7/16-in. nozzles, with the cut-off and adjust- 
ment of abrasive flow controlled by the workmen. Eight 
hours later, or less, the boiler is ready for inspection and 
repairs, because it is as clean as the day it was installed 
at the locomotive works. The operators have worked in 
comfort and safety, and they have done a job that at one 
time may have taken a crew of men a week. 

The air used in the actual blasting is the regular shop 
supply. The air which carries the dust and residue ahead 
of the workmen during the blasting operations is supplied 
by an 1,800-r.p.m., 40-hp. motor operating the exhausters 
mounted on the roof of the building. Simply explained, 
air is sucked through the intake vents at the rear of the 
blast room by the exhauster fans moving 27,405 c.f.m. 
The air flows through the boiler, or past any work in 
progress, and out through the vent hood, carrying all 
dust ahead of the workmen who blast with their backs to 
the air flow. The contaminated air after being picked up 
by the vent hood is processed through the dust collector. 

Excellent maintenance has kept costs to a minimum. 
Incidentally, the blast operators do their own maintenance, 
one man having been with the blast room since its instal- 
lation. Two hoses a year, two nozzles a year, and a few 
valves renewed have been the extent of maintenance with 
the exception of careful attention to lubrication. The other 
item of expenditure is abrasive grit. No. G-16 angular 
steel grit is used, which is broken down at the rate of 
1/10 of 1 per cent per hour, which, plus other abrasive 
losses, requires a renewal of abrasive of only two 100-Ib. 
sacks daily, or approximately 20 tons each year. The old 
method of sand blasting and subsequent total loss after 
passing the nozzles would approximate the 20 tons of 
shot abrasive used yearly, by the loss of the same amount 
of sand during the cleaning of one boiler. The sand, of 
course, is replaced by hand while the abrasive is continu- 
ally used, cleaned and automatically restored. 


Rail Mechanical Engineer 
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Diesel Engine 
Assembly Platform 


A drop platform has been constructed at the Omaha shops 
of the Union Pacific which permits the shop forces to 
work at a level that is both convenient and comfortable 
while assembling Diesel engines from the bottom up. The 
Diesel engine frames are mounted on a four-wheel dolly 
after the engine has been stripped and the engine and 
parts dipped in a lye vat and blown off with steam. The 
dolly runs on a standard-gauge track which enters the 
separate Diesel-engine assembly room from the main part 
of the back shop. The engine frames are transported on 
this dolly into the Diesel room and the dolly moved onto 
the drop platform which is then depressed so that the 
engine top will be at a convenient height for applying the 
valves, rockers, etc. At the same time, work can be done 
at the crankshaft level from plates near the bottom of the 
floor opening. 

The drop platform arrangement has been made flexible 
to accommodate Diesel engines of various lengths. The 
opening is large enough to provide sufficient length for 
raising and lowering the longest Diesel engine. For 
shorter engines, up to three non-skid plates equal in length 
to the width of the pit may be laid on supporting members 
recessed into the floor an amount equal to the thickness 
of the plate to give a continuous smooth floor surface. The 
bottom working platform is about 7 ft. below the floor 
level and is about 11⁄4 ft. wide. This lower working level 
has two double electrical outlets per side for extension 
cords or other uses and is illuminated by three lights 
on each side of the pit. The platform is raised or lowered 
by a screw jack driven by an electric motor. 


One end of the windowed case in which pistons and bearings are 
kept—The use of glass panes in the sides serves to exclude 
foreign particles and at the same time admits sufficient light for 
good visability within the storecase 
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A Diesel engine in place on the drop platform—About 7 ft. 
below the floor level is another platform of steel plates similar 
to the ones shown which permit men to work at the crankshaft 
level without interfering with those assembling the top portion 
of the engine 


Considerable attention is devoted to the exclusion of 
dirt and dust from the Diesel repair room. The room has 
a separate heating and ventilating duct. The large access 
doors which are used for bringing the Diesel engines 
in on the dollies are kept closed and locked normally. 
Personnel enter through a small door in the side. As a 
further precaution against grit and dirt particles entering 
the Diesel engine, parts such as pistons and bearings are 
kept in a windowed case. The Diesel repair room is 
equipped with a 1-ton crane, electrically operated for 
vertical, transverse and longitudinal movement and with 
a 1-ton hand hoist. 


Safe Handling 
of Clinker Hooks 


The March North Western Newsliner presented an 
interesting suggestion for safe handling of clinker 
hooks in cleaning locomotive fires. The first reportable 
injury toa C. & N. W. employee in 1948 occurred when 
a fireman broke one of his fingers in pulling back a 
clinker hook and striking his hand on the coal gate. 
A great many similar accidents happened in 1947 and, 


How a clinker hook should be held to avoid hand injuries 


by following instructions with respect to holding clinker 
hooks, it is said that these injuries can be avoided. 

The sketch shows how a clinker hook should be held 
to avoid injury. This is accomplished simply by placing 
the hand through the ring and grasping the bar below 
the ring, thus permitting the ring to act as a guard 
in the event the clinker hook slips or strikes against 
objects or a part of the locomotive or tender. 

Precautions should also be taken to avoid burns 
when withdrawing the clinker hook from the firebox. 
Numerous injuries result from sliding the hand forward 
along the bar to a point where it is hot. 
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Locomotive Boiler Questions and Answers 
By George M. Davies 


(This department is for the help of those who de- 
Sire assistance on locomotive boiler problems. In- 
quiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Butt-Strap Thickness 

Q.—What determines the thickness of the butt straps 
of the longitudinal seam of a locomotive boiler? Is there 
a formula for.computing the thickness of these plates? 
R.N.T. 


A.—The general practice in determining the thick- 
ness of the butt straps for the longitudinal seams of 
locomotive boilers is to follow the table included in the 
A.S.M.E. Rules for the Construction of Boilers of 
Locomotives. I do not know of any formula that is 
used for computing the thickness of the butt straps of 
a locomotive boiler. 


Boiler With Both 

Solid and Hollow Staybolts 
Q.—When applying a new firebox side sheet to one of 

our 4-6-2 locomotive boilers solid flexible staybolts were 

used in place of hollow flexible staybolts. The remainder 

of the staybolts in the boiler are hollow flexible staybolts. 


Is there any objection to having a boiler equipped with 
both solid and hollow flexible staybolts? K.R.J. 


A.—It is not good practice to renew hollow flexible 
staybolts with solid staybolts as this defeats the pur- 
pose for which the hollow flexible staybolts were orig- 
inally applied. With the solid flexible staybolts it is 
necessary to remove the staybolt caps at least once every 
two years to examine the bolts and sleeves for break- 
age and the staybolts must be hammer tested at least 


once each month and also tested immediately after 
every hydrostatic test. When hollow flexible staybolts 
are tested each time the hydrostatic test is applied 
with an electrical or other instrument approved by the 
Bureau of Locomotive Inspection that will positively 
indicate when the tell-tale holes are open their entire 
length, the caps will not be required to be removed. 
When this test is completed the hydrostatic test must 
be applied and all staybolts removed which show leak- 
age through the tell-tale hole. There is no objection 
to having a boiler equipped with both solid and hollow 
flexible staybolts, except that it complicates the testing 
procedure in that both methods of testing the staybolts 
must be used on the same boiler. 


Flanging Backheads 

Q.—When flanging firebox door sheets and boiler back- 
heads, it is our practice to first flange the outside corners and 
then with a second heat flang the firedoor holes. Would it not 
be practical to do this in one heat using one set of dies rather 
than setting up two separate sets of dies, one set for the out- 
side flange and one set for the firedoor hole?—M.S.T. 

A.—The reason for using two sets of dies for flanging 
the firebox door sheets and backheads is that many classes 
of locomotives use various types of stokers on the same 
class of locomotive, requiring different sizes, shapes and 
locations of the firedoor hole. Thus by flanging the outside 
flange with one set of dies, the backheads and firebox 
door sheets can be made with one set of dies each, and 
later when required, the different firedoor holes can be 
applied with a small set of dies, thus eliminating the 
necessity of making a set of large dies for each condition. 
Also, the firedoor hole, not being in the center of the 
plate length (rams are in the center of the tables), the 
bearing pressure in flanging the plate complete with the 
door hole, would not be equally distributed over the dies. 
This condition might cause a broken die or an uneven 
turned flange. 


Questions and Answers on Locomotive Practice 
By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address o fthe writer, whose identity 
will not be disclosed without permission to do so.) 


Determining 
Weight Distribution 
Q.—I would like to obtain the weight on the driving wheels 
of one of our Pacific-type locomotives. Our facilities are 
limited to a track scale, from which I have obtained the 
actual weight of the engine in working order. Can this weight 
be distributed to obtain the weight on drivers ?—R. V. K. 
A.—In order to obtain the weight on the driving 
wheels of a locomotive from the total weight it is neces- 
sary to know the center of gravity of the locomotive. 
The center of gravity can be obtained by placing the 
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locomotive on a turntable, moving the locomotive on the 
turntable until the turntable is in balance, i.e., not resting 
on the rails at either end. The center of the turntable will 
be at the center of gravity of the locomotive, and measur- 
ing the distance from the center of the turntable to any 
given point on the locomotive will establish the location 
of the center of gravity with respect to that point. 
Having both the total weight and center of gravity of the 
locomotive, the weight can be redistributed through the 
spring rigging to obtain the weight on the driving wheels. 
The method of determining locomotive weight distribu- 
tion is given in the Manual of Standard and Recommended 
Practice of the Association of American Railroads. 
Another method of obtaining the approximate center 
of gravity using the track scales would be to obtain the 
weight on the engine truck and the rear spring system 
independently. This can be done by running the truck 
on the track scales and taking the weight, then run the 
engine across the scales so that the engine truck is off 
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the scales, taking the weight on the driving and trailing 
truck. From these two weights an approximate center of 
gravity can be obtained by removing the dead weights 
and placing the remainder of the weight at the center of 
gravity of the spring system of the front truck and rear 
equalizing system respectively. With this center of gravity 
and using the total scale weight of the locomotive, the 
weight can be redistributed to obtain the weight on the 
driving wheels. 


Rod Bushing Dimensions 

Q.—Our Pacific type locomotives are equipped with 
main rods having adjustable bearings at the main pin. 
In converting these rods from adjustable to floating 


bearings, what determines the thickness of the floating 
and fixed bushings? F.K.L. 


A.—The Association of American Railroads’ Manual 
of Standards and Recommended Practice includes a 
table for determining the thickness of bushings for 
main and side rods. 


Clearance between 
Main Rod and Crosshead 

Q.—What causes the front end of the main rods of our 
Pacific type locomotives to cut into the sides of the 
crosshead? The crossheads are the conventional alligator 
type. The main rod front-end bearings are brass with an 
adjustable wedge assembly having 1/16 in. play. B.C.R. 


A.—The galling of the inside face of the crosshead 
by the front edge of the main rod is caused by the 
lateral movement of the main driving wheels together 
with the lateral movement of the main rod on the main 
crank pin. This lateral movement at the back end of 
the rod causes the front end of the main rod to pinch 
in against the inside face of the crosshead. Methods 


used to overcome this trouble include tapering the front 
end of the main rod 1/16 in. on each side and the use 
of floating bronze liners between the main rod and the 
inside face of the crosshead. Some roads use a com- 
bination of both methods. 


Difference between 
Seamless Tubing and Pipe 

Q.—We have been confused in maintaining various pipes 
on our locomotives which were originally made of seam- 
less-steel tubing. The difficulty seems to be in ordering 
seamless-steel pipe as replacement. Is there any appreci- 
able difference between 314-in. seamless-steel tubing and 
pipe? F.J.L. 

A.—The dimensions of a seamless-steel tube are 
expressed in terms of the actual outside diameter and 
the thickness of the wall. Thus a 34-in. No. 10 B.W. 
gauge tube has an actual outside diameter of 314-in., 
and an actual wall thickness of No. 10 B.W. gauge 
(0.134 inch), as nearly as the limitations of the manu- 
facturing process will permit. The dimensions of a 
seamless-steel pipe are expressed in terms of the nom- 
inal inside diameter and the weight. Thus a 334-in. 
pipe means a pipe which in standard weight has an 
approximate inside diameter of 3%4-in. The outside 
diameter of this size is 4 in. When the pipe weight is 
increased to provide greater strength, the additional 
material is added on the inside because the outside 
diameter must remain constant so that the same size 
of threads and fittings may be used. Thus a 3% in. 
double extra strong pipe has an outside diameter of 
4 in., an inside diameter of 2.728 in. and a wall thick- 
ness of 0.636 inch, none of these dimensions corre- 
sponding to the size by which the pipe is designated. 


Air Brake Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


SAFETY CONTROL FEATURES 


684—Q.—When does the safety control feature as 
incorporated with this 24-RL brake equipment function? 
A.—Only in case the engineman fails to hold down the 
foot pedal or the automatic brake valve handle, without 
first making a brake application. - 

685—Q.—How much brake application is needed to 
prevent the safety control feature from functioning? 
A.—A brake application of at least 30 Ib. brake cylinder 
pressure. 

686—Q.—What comprises the safety control feature 
as installed with this brake equipment? A—(1)—A 
diaphragm foot valve, (2)—an H 24-D relayair valve 
unit, (3)—The DS-24 brake valve safety control details 
consisting of safety control cock 134, service application 
piston 112, slide valve 114, dead man check valve 351 
and brake valve handle 370, (4)—a volume reservoir 
with a check valve located in the pipe to the chamber of 
service application piston 112. 

687—Q.—Where is the diaphragm foot valve located 
and what is tts function? A.—It is located on the safety 
control pipe and it functions to suppress a brake appli- 
cation when its pedal is depressed and held in the down 
position. 

688—Q.—How does the H-24-D relayair valve unit 
function? A.—It operates to prevent a safety control 
brake application when the brake is applied with a pre- 


Railway Mechanical Engineer 
JUNE, 1948 


determined pressure of 30 Ib. or more, permitting release 
of the foot pedal and brake valve handle. 

689—Q.—What is the function of the volume reser- 
vow and check valve? A.—To permit the engineman 
to suppress an inadvertantly initiated safety control brake 
application by immediately depressing downward either 
the brake valve handle or the foot pedal of the diaphragm 
foot valve. £ 

OPERATION OF THE EQUIPMENT 
SAFETY CONTROL SYSTEM 

690—Q.—How is the safety control system charged? 
A.—By main reservoir air from chamber 4 below serv- 
ice application piston 112 of the DS-24 brake valve. 

691—Q. How does main reservoir air flow through 
the service application portion? A.—From chamber A 
through choke K into chamber B above service applica- 
tion piston, passage N, through safety control cock 134 
to passage 10. 

692—Q.—From passage 10, where does the air flow? 
A.—From passage 10 to pipe 10. 

693—Q.—From pipe 10, what is the course of air 
flow? A.—To passage 10 in the relayair valve to cham- 
ber A. 

694—Q.—W ith the brakes released what is the opera- 
tion in the relayair valve? A.—With the brakes released 
and no air pressure in chamber D above daiphragm 20, 
the diaphragm is in its upward position, valve seat 11 
is in its upper position, seating exhaust valve H. 
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With the 
Car Foremen and Inspectors 


Magnafiux 


Inspection of Car Parts 


TEsTtING passenger-car and freight-car parts is a matter 
which possibly has not been given the amount of con- 
sideration it really deserves on some railroads. When 
it is decided to purchase Magnaflux testing equipment, 
usually the first installations are made for axle testing 
to meet the requirements of the Association of Ameri- 
can Railroads, and for steam locomotive parts such as 
side rods, main rods, piston rods, etc. It is only after 
sufficient testing outfits are secured to cover these ac- 
tivities that any thought is given to car parts. If we 
consider the damages, losses and delays which occur 
when an item such as an equalizer on a passenger car 
fails in service, then we realize the importance of test- 
ing car parts. 

Instructions to the various passenger-car shops on 
the Southern state that equalizers, swing hangers, 
coupler yokes, and coupler stems must be tested by the 
Magnaflux method each time they are removed from 
the truck or car for any reason. On freight-car equip- 
ment, however, tests are made only on axles and we 
do not require regular tests of coupler stems, yokes, 
truck side frames, or other parts. 


Passenger Truck Equalizers 


The testing of truck equalizers is extremely impor- 
tant and, in our estimation, is one of the must items 
in Magnaflux testing. We had a serious derailment 
shortly before Magnaflux equipment was placed in 
service, due to failure of an equalizer on an official car, 
which firmly impressed on us the importance of testing 
such equalizers. 

Magnaflux testing equipment was placed in service 
in one of our passenger-car repair shops late in 1944. 
During the first year of operation, 1,185 equalizers 
were tested and 39 found to be defective. The per- 
centage of cracked equalizers has been less each year 
and in 1947 only 10 defective units were found out of 
1,785 tested. This indicates that old, battered or poorly 
forged equalizers are gradually being eliminated and 
we should soon level down to a normal figure. 

Most of the cracks were found in the bend adjacent 
to the journal-box seat, although a few occurred at 
the spring seat. Normally, the metal section at the 
spring seat is larger than at bends near the box and 
not as highly stressed. There is little probability of 
failure at this point if reasonable care is used in cutting 
the notches to hold the spring in position. All corners 
should be rounded with a grinder to avoid any highly 


*Paper presented at the second National Conference on Magnaflux Inspec- 
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stressed or stress-concentration areas where a crack 
might start. 

Only one equalizer was found to have a crack in the 
web 214 to 3 in. long, approximately 1 in. deep. This 
must have been a forging seam which apparently did 
not progress and might never have failed in service; 
however, it is our policy to scrap such forgings as a 
safety measure. 

The welding of cracks or fissures in equalizers is 
generally considered poor practice and we do not at- 
tempt to weld or build up worn surfaces. At one time 
some equalizers were repaired by fire-welding a slab 
of metal on the top at each end after which the ends 
wers forged to proper dimensions. This procedure was 
discontinued some years ago. Itis our practice to pro- 
vide approximately 34 in. wear allowance on the bearing 
surfaces. Such equalizers should last about 15 years 
and when worn or battered to such an extent that re- 
placement i is necessary, we remove and scrap them. 

It is my understanding that at least one railroad re- 
claims worn equalizers by welding or building up the 
seats whenever necessary. The procedure is to sand- 
blast the equalizers and then Magnaflux test them. If 
no defects are found, they are built up to original thick- 
ness and then annealed. They are then Magnaflux in- 
spected*before and after machining. There appears to 
be quite a difference of opinion as to the desirability 
of building up worn surfaces on equalizers by welding. 


Fissures in Newly Forged Equalizers 


When we first started testing equalizers by the 
Magnaflux method, we were much surprised to find 
fissures in newly forged bars coming from the black- 
smith shop. These fissures were frequently seams or 
folds resulting from the forging operation, but if al- 
lowed to remain at points of high stress, would have 
eventually resulted in a failure. In an effort to improve 
the process of manufacturing equalizers for cars as 
well as locomotives, we have established a new arrange- 
ment at one of our large shops. 

The process starts with wrought-iron billets in sizes 
5 in. by 6 in. to 5 in by 12 in. which are heated in a 
furnace to a forging heat of approximately 2,400 deg. 
F. Two heatings are required to block out the bar and 
four heatings to contour bend the bar to the final shape 
of the equalizer. Excess material is then trimmed ofi 
the billet in an oxyacetylene Travograph machine. 
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The bending of the billet to shape is performed in 
an air press or bulldozer using dies to make the hot 
bends. Considerable care is taken in this operation in 
order that the finishing temperature does not fall below 
1,700 deg. F. This is essential since wrought iron de- 
velops a condition of hot shortness or brittleness in a 
temperature range of 1,600 to 1,400 deg. F. and the 
temperature of the piece should not be allowed to drop 
within this range. A contact pyrometer is used to check 
temperatures during this operation. 

Following the forging operation, the equalizers are 
again placed in a furnace and heated to approximately 
1,000 to 1,200 deg. F., after which they are removed 
and cut to finish profile on the oxyacetylene Travo- 
graph cutting machine using four torches to profile 
four equalizers simultaneously, guided by a master 
template. It is important in this profiling operation 
that every effort be made to keep the position of the 
grain flow in the bends, as well as in the tentative 
sections, parallel to the line of the cut. The physical 
properties of wrought iron parallel to the grain flow 
show elongation of approximately 30 per cent and re- 
ductions in area of approximately 45 per cent, while 
similar tests perpendicular to the grain flow show 
elongation of 15 per cent and reduction in area of 15 
per cent. In order to obtain the full benefit of the in- 
herent ductility available in wrought iron, it is neces- 
sary that the contour profiling parallel the grain line. 

In the profiling operation approximately 14 in. to 
l in. of metal is trimmed from the sides of the forging 
and is completed before the temperature reaches 750 
deg. F. The forgings are then returned to the furnace, 
reheated to 1,700 to 1,750 deg. F., and allowed to cool 
in shop air. This procedure permits a complete re- 
crystallization of the grain structure in the equalizer 
with removal of all residual stresses resulting from the 
forging and profiling operations. 

Following the normalizing operation, the equalizers 
are removed from the oven and the edges left from the 
flame-cutting operation filletted and buffed with band 
grinders to remove any irregularities and provide a 
smooth, rounded surface. 

The equalizers are then tested from end to end by 
the Magnaflux dry powder method and, if satisfactory, 
are placed in stock. The results from this operation 
show that to date no fissures or cracks have been found 
in equalizers. 

Tests also show that the grain of the metal runs 
parallel to the profile of the forging throughout its 
length, with the exception of approximately 4 in. 
depth of metal at the bends, which is not considered 
serious. This method is superior to the previous 
method of forging the equalizer completely and should 
eliminate fatigue failures originating at the bends. It 
is believed that most of these failures were caused by 
irregular contours produced in the bends by the flatting 
tool in the forging operation. 

The manufacturing procedure outlined above as well 
as the remarks regarding failures are based primarily 
on the drop-type equalizer used on four- and six-wheel 
trucks. However, the same testing procedures will 
apply on straight equalizers. 


Swing Hangers Tested Periodically 


The second important item to be considered is the 
testing of swing hangers. A failure of one of these 
forgings in service can result in a serious derailment 
and it is essential that these parts be tested periodically 
by the Magnaflux method. 

„Our instructions require that a test be made each 
time the hanger is removed from the truck. The num- 
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ber of cracked or defective hangers found has been 
very small. For example, in one year we tested 2,818 
with only eight found defective, and the following year 
3,856 without any cracked hangers. In spite of this 
showing we consider the time required in making these 
tests to be well justified since one failure in service 
might be much more costly than the money spent for 
testing over many years. 

Coupler yokes and coupler stems on passenger-car 
equipment are also tested each time the car is in the 
shop for repairs. The percentage of parts found to be 
defective is likewise very small and it is possible that 
the defects might all have been found by a visual 
examination. 

We have given considerable thought to the desira- 
bility of Magnaflux testing freight-car couplers and 
yokes. The couplers, when removed from a car, are 
carefully checked to determine whether they are within 
the gauge limits of the A.A.R. interchange rules and 
examined for cracks at any point. Second-hand or 
reconditioned couplers may be reapplied provided the 
distance from striking horn to butt and from pulling 
surface of key slot to butt are within prescribed di- 
mensions and all cracks welded. 

Reclamation plants have been set up for couplers 
where the stem is heated in a furnace and upset in a 
press to restore the key slot to proper size and square 
the worn surface of the butt. A steel plate of correct 
thickness is then welded to the butt to maintain desired 
length. 

The Code of Rules does not require Magnaflux test 
of couplers at any time during the reclamation process. 
However, it appears that there is a definite need for 
such test of these parts before they are reworked, and 
it might be equally desirable after welding. There is 
some opinion that any fissures or cracks will show up 
and can be easily detected when the coupler is heated 
in a furnace for reclamation. I am sure that some dis- 
cussion on this question of Magnaflux testing freight- 
car couplers and also yokes will be of value, and I 
would like to know if any railroads are making a stand- 
ard practice of testing these parts. 


Freight-Car-Truck Side Frames 


The testing of freight-car-truck side frames was dis- 
cussed at the last Magnaflux Conference and at that 
time there did not seem to be any decided opinion in 
favor of such tests. As most of you know, the inter- 
change rules have been revised this year with respect 
to truck side frames. Second-hand side frames must 
not be applied unless entirely free from cracks, frac- 
tures, excessive wear, excessive corrosion and, if 
cracked, must be properly welded and normalized. The 
application of welded truck side frames having T- or 
L-section compression or tension members is prohibited. 

The method prescribed for testing second-hand side 
frames of the T- or L-section design, if not welded, or 
any other section cast in 1926 or prior years, calls for 
heating in a furnace to a temperature of approximately 
750 deg. F., after which careful inspection is made. 
The rules prohibit painting new or second-hand truck 
sides or other truck parts to insure detection of flaws 
by ordinary inspection. 

After studying these rules, the thought immediately 
comes to mind that truck side frames could be tested 
much more satisfactorily by the Magnaflux test method 
and with more assurance that any existing cracks or 
fissures would be detected. The purpose of heating in 
a furnace is no doubt to burn off all coats of paint and 
improve visibility on inspection. However, if all loose 
paint, etc., is removed with a wire brush, Magnaflux 
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tests should be much more sensitive in locating cracks 
or fissures in the side frame.than by visual inspection. 

All of the above items can be most satisfactorily 
tested by the dry powder method using alternating 
current. We are primarily interested in surface fissures 
or cracks. The a.c. method with a gray powder pro- 
vides a very satisfactory and sensitive test. 

The volume of such parts, even in a large car repair 
shop, is not sufficient to justify a production setup. 
We use a portable testing machine which provides three 
steps of current to a maximum of 2,500 amp., and we 
place equalizers, couplers, yokes and other heavy forg- 
ings on blocks or other supports. The actual tests are 
made by wrapping three turns of cable around the part 
with a current of approximately 500 amp. and applying 
the powder with a motor-driven powder blower. Most 
of these parts are tested in the truck shop where they 
are handled and moved by jib or overhead traveling 
cranes, 

Each individual shop maintains a record of all items 
tested on a particular car, together with the date such 
test was made. If a part is found to be cracked, a 
separate report is made immediately to the mechanical 
engineer, listing all identifications, the size and loca- 
tion of the crack by marking up a sketch, and the dis- 
position, i.e. whether reclaimed or scrapped. 


Summary Test Record Proves Valuable 


Each month, a summary sheet is sent in listing the 
total number of parts tested of each type, the number 
found cracked and the number reclaimed. This pro- 
cedure has been in operation for several years and has 
been found to be very satisfactory. A close check can 
be kept of Magnafiux testing operations without im- 
posing an excessive burden of paper work on shop 
officials, 


Brake-Cylinder-Release Valve Speeds 


There are numerous other truck parts which may o: 
may not justify Magnaflux test, some of which can be 
mentioned briefly. 

We have a center brake-lever connection on most 
of our six-wheel trucks which is subject to high stresses. 
Furthermore, it is so located that a failure would un- 
doubtedly result in a derailment of the truck. Parts 
such as this should no doubt be tested at regular 
intervals. 

Several breaks in passenger-car truck frames have 
been found at various times by visual inspection, but 
to date we have not Magnaflux tested any frames. In 
several cases the break was not detected until the car 
arrived in the shop for general repairs. It is ques- 
tionable whether testing of these truck frames is 
justified. 

A test might be made of brake rods, particularly the 
threaded portion. However, in our experience, little 
trouble has been encountered with failures of such rods. 

We have, likewise, never considered testing of 
journal-box castings on passenger cars. Some trouble 
has been experienced with sections breaking out of 
the top of the box where the equalizer rests but this 
trouble has not been serious and usually is due to 
excessive wear. 

Swing-hanger pins, knuckle pins, springs, air-brake 
gear, and highly stressed parts on specially designed 
trucks are items which might be tested to advantage. 

It must be emphasized that the question of what to 
test and what not to test is one that each railroad must 
decide after thorough consideration. The proper test- 
ing of parts involves considerable handling expense in 
addition to actual labor required in making the tests. 
On the other hand, if such tests eliminate only one seri- 
ous wreck or derailment, they may be considered well 
worth while. 


Freight-Car Handling in Yards 


Tue brake-cylinder-release valve, described briefly in the 
February, 1948, Railway Mechanical Engineer, has been 
refined in some details and is now authorized for appli- 
cation to 5,000 cars in interchange service for practical 
railroad experience, according to a circular letter recently 
issued by the A.A.R. Mechanical Division. The letter 
summarized results of a preliminary survey in yards 
on several railroads which indicated savings of 70 per cent 
in time required for releasing or bleeding present standard 
AB brake equipment; 50 per cent in recharging time re- 
gardless of train length, and $.038 to $.065 per car per 
switching operation in wages of train crew- and car 
inspectors. 


Bleeding 


In connection with bleeding cars, the letter states that, 
in the present AB brake equipment this is done by pulling 
the release rod and holding the release valve open until 
all the air is drained from the brake cylinder and from 
both the auxiliary and emergency reservoirs. With the 
brake-cylinder-release valve, the cylinder alone is drained, 
the valve being set to complete the draining with a manual 
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Application of 5,000 new valves 
authorized—Promise to save 70 
per cent in release and 50 per cent 
in recharging time — Average 
combined saving of $.038 to $.065 
per car switched in wages alone 


operation that is only momentary. In a recent test con- 
ducted under A.A.R. supervision on 24-ft. hopper cars, 
approximately 22 sec. per car was required for bleeding 
the present standard equipment and an 80 per cent time 
saving resulted from the use of the brake-cylinder-release 
valve. From the survey, however, it appears that in ordi- 
nary practice the average time required per freight car is 
30 to 35 sec. It is not unreasonable to expect a time saving 
of at least 70 per cent in ordinary practice with the brake- 
cylinder-release valve, which will then require on the 
average only 9 or 10 sec. to bleed each car. 
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A prevalent practice is the blocking open of the release- 
valve-rod handle to avoid waiting for complete release of 
the air in the system. This is undesirable since often blocks 
are not removed, causing trouble and delays in recharging 
and making brake tests on departing trains. Since there 
is no waiting required and no need for holding the release 
rod with the brake-cylinder-release valve, this practice 
would disappear. Even where blocking is admitted, the 
best bleeding time shown on the survey reports is approxi- 
mately 24 sec. per car. In many yards bleeding is done 
during the inbound inspection, sometimes by the in- 
spectors and sometimes by additional personnel. In the 
latter case the services of special personnel could be dis- 
pensed with, since it would require only a momentary 
pull of the release rod and it is customary to require car 
inspectors to carry this out as a part of their regular 
duties. In such cases where the inspectors now do the 
bleeding there is a possible time saving of about 22 sec. per 
car, or about 6 hr. per 1,000 cars handled. This can be 
converted either to a saving in personnel or to a speeding 
up of yard operation. 

In cases where bleeding is not combined with an in- 
bound inspection, the time required is often critical since 
switching or humping must wait until the process is com- 
pleted. Generally, special personnel is assigned to this 
job. The saving possible with the brake-cylinder-release 
valve is quite pronounced, whether it is taken in personnel 
or operating time, or both. A given number of cars can 
be bled either in one-fourth of the time now required or 
in the same time with one-fourth the personnel. In a yard 
handling 1,000 cars per day, approximately six to seven 
man hours can be saved. If bleeding is done by a single 
man for each train in the same yard, there is available an 
operating time saving of six to seven hours per day, which 
should increase operating speed and efficiency consider- 
ably. Based on current straight-time wage scales for car 
inspectors, there would result a saving of approximately 
$.008 per car per operation. 

In some yards, the bleeding is done by the switching 
crew. This means that for much of the time not only are 
the conductor and his men tied up but the switch engine 
and its crew as well. In one yard where some 2,200 cars 
are classified daily, a time saving of about 11% hrs. is 
indicated, and this reflects both toward a saving in per- 
sonnel and a speeding up of operations. The economic 
saving could amount, under such circumstances, to as 
much as $.035 per car per operation. 

In yards handling fewer cars and in local freight 
service where switching is done along the line, the per- 
sonnel and operating time saving, of course, depends on 
the circumstances, but in most cases movements could 
be expedited to a considerable degree. For example, in 
bleeding ten cars to cut out of a local freight, about 5 
min. are generally required. This could be reduced to less 
than 114 min., with a saving of 314 min. on the operation. 
Multiplied by the number of times this might occur on a 
tun, the saving becomes quite appreciable. 

Charging 

It is recharging cars after classification that the major 
advantage of the brake-cylinder-release valve shows up. 
Since this valve releases the air in the brake cylinder alone, 
the reservoirs are left charged to about 60 Íb. per sq. in. 
Even when the time between bleeding and recharging 
covers a period of several hours, under normal leakage 
conditions enough air will remain in the reservoirs to 
reduce the recharging time by at least 50 per cent on any 
length train. 

Generally speaking, it requires 12, 18, 30, 40 and 60 
min. to charge trains of 25, 50, 75, 100 and 125 car 
lengths, respectively, to the point where a brake test can 
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be made. A saving of 50 per cent of this time in delay to 
departing trains in many yards is an almost priceless 
feature. 

In a classification yard now adequate for maximum 
traffic conditions and despatching ten trains of 75-car 
lengths, the saving would be 15 min. per train, or 24 hrs. 
a day. Considering the crews, motive power and yard 
facilities tied up as well as the delay in train time, this 
is an important saving. In fact, on a straight-time basis at 
current wage scales, the expenses of crew and car in- 
spectors alone would amount to $22 to $24 per day, or 
about $.03 per car despatched. 

Many large yards use yard-charging plants connected 
to their outbound tracks. These installations are expensive 
to install, maintain and operate, and in many cases they 
are so unreliable in the winter months that they are 
seldom used. It is conceivable that the faster recharging 
time available with the brake-cylinder-release valve would 
make many yard-charging plants unnecessary. 

In some yards covered in the survey, the outbound 
assembly tracks are of insufficient length to accommodate 
the average departing trains. In such yards trains are 
doubled over on the lead track where they are charged. 
Since this operation blocks a portion of the yard, the time 
required for recharging is extremely critical. 

On expedited movement through classification yards, 
or in other cases where the time between bleeding and 
recharging is relatively short, the possible saving in charg- 
ing time is even greater than 50 per cent. Where the time 
is cut to one or two hours, this saving increases to about 
75 per cent. Many of such expedited operations deal with 
high-class freight where time saving is extremely 
important. 

Where a terminal yard is now found to be so badly 
congested on account of delays to departing trains as to 
be judged inadequate for the traffic handled, the obvious 
correction is an expansion of the size and facilities of the 
yard by a major capital expenditure which thereafter must 
be maintained in good times or bad. How, then, can an 
estimate be made of the value of a simple device on each 
car, if such a device would more than restore the adequacy 
of the present yard for maximum traffic and at the same 
time expedite the movement of cars over the railroad as 
a whole and increase the availability of equipment? 

The charging-time saving in local freight operation is 
difficult to evaluate since cars picked up have often been set 
out for comparatively long periods during which leakage 
has had time to reduce or deplete the air pressure left in 
the reservoirs. Most AB equipments are capable of retain- 
ing air over a period of days when brake-cylinder leakage 
is not a factor. It is safe to conclude, however, that on the 
average, there would be a substantial reduction of the 
delays to train movement because of “waiting for the 
added cars to charge” at local points between terminals. 


Reduced Air Consumption 


When the present AB brake equipment is bled, all the 
air in some 6,000 cu. in. of reservoir volume is exhausted. 
Assuming that, on the average, 45 Ib. per sq. in. or three 
atmospheres pressure can be retained in the reservoirs 
to the time of recharging, there is another economic advan- 
tage to the use of the brake-cylinder-release valve. In a 
yard classifying 1,000 cars daily, this amounts to 10,000 
cu. ft. of free air per day. The cost of this air, of course, 
depends on whether it comes from a locomotive or a sta- 
tionary compressor, and also on what main reservoir or 
storage reservoir pressure is used, but as a comparison it 
would require the work of an 8!4-in. 150-cu. ft. per min. 
cross-compound compressor working at its rated capacity 
for about 1 hr. and 10 min., and this does not take into 
account any line leakage during the time for charging. 
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Summary 


From the above analysis it appears that there would be 
an average combined saving of at least $.038 per car per 
switching operation in straight-time wages of train crew 
and inspector personnel, and that this figure might be as 
high as $.065 in some yards. This does not at all take into 
account the indefinite but highly important saving result- 
ing from the increase in yard capacity, speeding up of the 
overall movement of trains, and reduction in the economic 
hazard of trying to regain lost time. Assuming that the 
average freight train is involved in 200 switching move- 
ments per year in which the air is now bled from the brake 
system, a tangible saving of at least $7.60 per car per 
year is indicated. The current price of the brake-cylinder- 
release valve is $24.75 and it has been estimated that the 
total cost to the railroads, when installed on a car, will 
average $31.00. 


Hold-Down Clips 
For Hopper Cars 


Far too many holes are being burned in car bodies to ac- 
commodate tie-down bands, etc., used to secure lading, 
according to an A.A.R. Mechanical Division circular let- 
ter dated April 22. The letter mentions hold-down clips 
for gondola cars (See A.A.R. Supplement to Manual 
Plate 803) which eliminate the necessity for burning or 
drilling holes and slots in car bodies to accommodate tie- 
down bands, rods, wires, etc., on new cars equipped with 
these details, but states that this will not have the effect 
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be shopped to patch the holes before they can be loaded 
with sand, gravel, ore, slack coal and similar bulk com- 
modities. 

This matter has been before the Committee on Car 
Construction, and Plate 803, referred to above, has been 
modified as illustrated on attached Plate 803-A which 
will be recommended in the committee’s 1948 report for 
adoption as standard practice. 

The Committee on Car Construction recommends, as 
explained in the letter, that all railroads now building 
new gondola car equipment apply hold-down clips as 
per Plate 803-A. The committee also urges that when 
gondola cars are rebuilt or receive general repairs, these 
hold-down clips be applied. A large portion of steel gon- 
dola car equipment now in service has no means for 
ready attachment of bands, wires, cables, rods, etc., for 
securing many types of lading, and it is an inconveni- 
ence and expense to the shippers to have to burn out 
holes or slots for this purpose every time lading of such 
character is loaded. Furthermore, the absence of hold- 
down details leaves the shipper with no alternative but 
to cut mutilating holes in the car body. 


D Room At 
St. Cloud Shops 


Sixteen new steel box cars were built daily at the Great 
Northern car shops, St. Cloud, Minn., in completing a 
program of 500 cars during February and March, and 
the construction of 500 more cars was scheduled to start 
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Plate 803-A—Proposed arrangement and detail of hold-down clips for use on gondola cars 


of eliminating difficulty in so far as existing equipment 
is concerned. 

According to the letter, complaints are continually be- 
ing received from member roads regarding mutilation of 
gondola cars, many having a considerable number of 
holes and slots burned out, etc., causing a great deal of 
damage and weakening the car structure, particularly 
when an excessive number of large holes or slots are 
burned in top-chord angles. Where such holes are 
burned in the bodies below the top portion, the cars must 
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with the arrival of additional material which was ex- 
pected in May. 

In use for the first time at the St. Cloud shops is a 
new drying room, in which the exterior side paint on 
each car is hardened in 20 min. by banks of infra-red 
electric lamps which extend the full length of the 40-ft. 
car. 

The 1,000 cars weigh 40,800 Ib. each and have a rated 
load capacity of 50 tons. The underframes are of weld- 
ed steel, and the steel sheathing is riveted. Wheels are 
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of steel. The total cost of the 1,000 cars will be $4,500,- 
000. The underframes are assembled at the railway’s 
Superior, Wis., shops and the balance of the work is 
done at St. Cloud. 
To promote safety and for ease of reading car num- 
bers and other designations, Scotchlite reflective ma- 


Paint drying room at St. Cloud shops—The lamps are infra-red 


terial is used for the railway’s monogram, large letter- 
ing and numbering, and a row of small circles along the 
bottom of the car sides. At night these reflective areas 
become vivid when automobile or other lights shine 
on them. 


GRIDS | 


When the Great Northern began turning out box cars 
rapidly it became evident that some way of drying the 
side paint was needed to keep the line moving. This 
was essential because the Scotchlite is applied after the 
paint hardens and is left to natural drying. The paint 
wasn’t hardening quickly enough to permit efficient 
operation or getting the cars finished on time. So the 
drying room was devised. All the designing and installa- 
tion was done by Great Northern forces. 

The drying room was built inside a shop building. It 
is 50 ft. long, 17 ft. wide, and 1714 ft. high. An auto- - 
matic door at one end of the room gives entrance to, 
and exit from, the shop building. Fireproof pull-cur- 
tains are installed at both ends of the room, and these 
are in place when the room is used. The total electric 
lighting load is 175 kw. Spray painting of the cars is 
done inside the shop building, quite close to the dryer. 

Each side of the dryer has 40 ft. of lamps. Cars 
longer than 40 ft. can be handled if need be. Each side 


_has three panels of 390 infra-red lamps, or a total of 780. 


The lamps, ten rows high and 13 rows wide, are lined up 
on one-foot centers in square pattern, so there is a foot be- 
tween the center of each lamp horizontally and vertically 
in the rows. The sockets are mounted on channels carry- 
ing the wires. Westinghouse R-40 250-watt lamps are 
used throughout with built-in reflectors. Flat polished 
aluminum sheeting is attached to the panels to set almost 
flush with the front of the lamps. The panels and re- 
flectors were built by the Great Northern. 

The lamp banks are located 15 in. from the car sides, 
and 18 in. is allowed between the panels and the room 
walls to permit work on the panel backs. 

Transformers are 2,400/4,160 primary and 120/240 
secondary, 50-kv.a. 60-cycle and oil-cooled. Explosion- 
proof circuit breakers are used. 

The ceiling of steel plates with aluminum paint finish 
helps confine the heat. There are three ceiling outlets 
for ventilation. No lamps are in the ceiling. 

Car ends are not baked and neither is the roof. The 
lamps are used on the car sides only where the Scotch- 
lite is applied. Each car is in the room 20 min., with a 
temperature at 180 deg. Two coats of paint are sprayed 
on before a car is brought in. The first is allowed to 
stand 15 or 20 min. to harden beyond the running stage 
before the second goes on. This means that the room 
actually hardens two coats of paint during one 20-min. 
stay therein. 


Some of the new steel box cars built early this year at St. Cloud shops 
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Cart for Painting Apparatus 


Smor forces at the Chicago, Rock Island & Pacific’s 
Forty-ninth street passenger-car shops, Chicago, have 
designed and constructed a three-wheel paint cart that is 
large enough to carry those parts of spraying equipment 
which it is more economical to transport than to locate 
at the job. At the same time the cart is small enough 
to be easily maneuverable ; its lack of space to accommo- 
date heavy or bulky equipment which is more economically 
located at or near the job being performed serves also to 
contribute to the overall efficiency of the spray painting 
system. 

The cart carries a five-gallon paint container, complete 
with the air hose that runs from the tank to the spray gun 
and an agitator to keep the paint continuously mixed. 
There is a filter for removing the water from the air and 
two pressure gauges, one measuring the air-line pressure 
and the other the spray-line pressure. Behind the spray 
tank is a tool box which contains the necessary wrenches, 
pliers, screw drivers, etc., for making adjustments to the 
spraying apparatus. This is fitted with a locking arrange- 
ment so that the individual workman can be issued his 
own tools for which he is held responsible. Auxiliary ap- 
paratus, such as extension cords and the main air hose 
from the air connection to the spray tank, are stored con- 
venient to each group of the type of outlet they fit to 
save both unnecessary transportation and unnecessary 
wear from bending and kinking. 

The cart is made mainly from 20-gauge plate, and the 
base is 20 in. wide and a little over 3 ft. long. It is essen- 
tially rectangular except that near the front the sides taper 
inward to a width of 8 in.; it is in this part that the spray 
tank rests. The tank, and whatever else the cart may be 
transporting at the time, is restrained from sliding off the 
base by 1%4-in. angle iron welded around the base. The 


Paint cart made by the Rock Island shop forces 


tool box is also made of 20-gauge iron and is 20 in. long, 
11 in. high and 9 in. wide. A hinged 1-in. strap fits across 
the tool box. Into an opening in the end of this strap 
fits a lock which locks the tool box. On the back of the 
cart is welded a 3-in. rod shaped for winding a hose on 
it. The wooden handle is made from a two-by-four. Two 
lengths of strap iron are bolted to the wood on each side 
and join the handle to the cart body through a length of 
3g-in. rod bent to a U-shape. 


* 


This Shell Oil Company picture shows a tank-car truck undergoing repairs at the company’s car shop at the Houston, Tex., refinery— 
Before a car leaves the shop, any defective parts will have been replaced; the journol boxes repacked; the tank sanded, chipped, 
examined for leaks and repainted to protect it from corrosion 
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ELECTRICAL SECTION 


Basic Requirements of Car 
Heating and Cooling. 


Since a temperature control system for railway pas- 
senger cars can be applied to control heating and cool- 
ing systems in many different manners, it is important 
that very careful consideration be given to the func- 
tions of the various parts of the heating and cooling 
system so that they can be controlled in a manner con- 
sistent with their basic functions in the system. There 
are some fundamental differences between the prob- 
lems encountered during heating and cooling, and it is 
therefore convenient to examine these separately. 


Heating 


In general, two sources of heat are available in the 
car,—the side-wall heating surfaces and the overhead 
system. It is possible to heat the railroad car using 
the side-wall surfaces only. In fact, this manner of 
heating is normally used for standby heating when the 
overhead system is not operating. Also, before air 
conditioning systems were installed on railroad cars, 
they were heated by means of side-wall heating systems 
only. 3 

There are some basic disadvantages, however, to 
heating the car by means of the side-wall surfaces. In 
the first place, there is no ventilation, since the over- 
head system would not be operating. This would re- 
sult in stale air and a close condition in the car. Also, 
there would be undesirable stratification of air because 
there would be no forced air circulation in the car. 
This would mean that temperatures would be much 
higher near the ceiling than they would be at floor 
level. 

Another very serious disadvantage of this means of 
heating the car is the discomfort which would be expe- 
rienced by the passengers sitting in the window seats 
because of the large amount of heat being given out by 
the side-wall surfaces. In order to supply all the heat 
required by the car, the output of these side-wall sur- 
faces would have to be very large and this large source 
of heat adjacent to the passengers in the window seats 
would make them uncomfortable. The situation would 
be somewhat similar to heating a room with an old- 
fashioned stove. Then, faces of people turned toward 
the stove are usually too warm while there is a definite 
feeling of chill on their backs which are turned away 
from the stove. ' i 

It would also be possible to heat the car using only 
the overhead system. The overhead system has suff- 
cient capacity, because less air is normally required for 
forced air heating than is required for cooling. A seri- 
ous disadvantage of this method of heating, however, 
is the discomfort that would be experienced by the 
passengers in the window seats due to cold window 
and wall surfaces near them. Being next to a very 


*Sales manager, Railway Division, Minneapolis-Honeywell Regulator Com- 
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An outline of how air-condition- 
ing controls should be coordinated 
to produce most satisfactory win- 
ter heating and summer cooling 


cold surface can cause considerable discomfort, even 
when air temperature conditions are satisfactory. This 
is a frequent experience when sitting next to any cold 
window in the wintertime. 

Since neither the side-wall heating surfaces nor the 
overhead System can satisfactorily heat the car alone, 
for comfort it is logical to use both of them. Then, 
since the overhead heating system gives good perform- 
ance except for the chilling due to the cold windows, 
it can handle the basic job of heating the air in the 
car provided that heat is supplied from the side-wall 
surfaces in such a manner as to counteract the cold 
windows and walls. This is very easily done since 
the location of the side-wall surfaces is directly under 
the windows and the heat from the side-wall surfaces 
naturally rises over the car windows. Also, supplying 
some of the heat for the car near the floor helps reduce 
the stratification. 

Since a logical consideration of the problem of heat- 
ing a railroad car indicates that the main purpose of 
the overhead system should be to maintain car air 
temperatures and the main purpose of the side-wall 
system should be to prevent the chilling of passengers 
by the cold windows, we should control the heat output 
of the sidewall surfaces and the overhead system on this 
basis. , If we do this, the two systems will work as a 
team to give us the comfort conditions in the railroad 
car that we are trying to obtain. 


Overhead Heating Controls 


First consider the applications of controls to the 
overhead system so as to maintain car temperature. 
The basic control would naturally come from a car 
thermostat located in the car space itself and responsive 
to air temperature in the car. This car thermostat 
should control a heating valve on the overhead coil so 
as to supply sufficient heat to maintain car temperature. 

This type of simple control system has two serious 
disadvantages. The first is that when outdoor tempera- 
tures drop, there is no correction in the control system 
until the temperature in the car drops enough to actuate 
the thermostat and increased heat has begun to flow 
to the space. Therefore, there is at least a momentary 
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drop in car temperature. This can be prevented by 
locating another thermostat in the outdoor air to detect 
changes in outdoor conditions and to make advance 
corrections before conditions in the car change. If this 
thermostat would operate perfectly, and there was no 
change in occupancy, the car thermostat would actually 
have no job to do since the requirements for a vary- 
ing amount of heat would be anticipated by the outdoor 
thermostat and the necessary correction made. The 
car thermostat still performs the function of correcting 
the heat input for changes in occupancy. 

The other problem which is still left is the tendency 
of the control system to overshoot. When additional 
heat is required because of a reduction in the outdoor 
temperature, it is necessary to first apply enough heat 
to bring the car temperature back to normal condi- 
tions, and then only sufficient heat to maintain these 
conditions. When the heat output is reduced, the extra 
heat stored in the system is still supplied to the space 
and causes the temperature to overshoot. This over- 
shooting can be prevented by locating another thermo- 
stat in the discharge air which reduces discharge air 
temperatures gradually and thereby reduces overshoot- 
ing. These three controls working as a team can main- 
tain accurate car temperatures with wide variations of 
outdoor temperatures and conditions. 

There is another way to look at this control problem 
which may make the functions of the outdoor air and 
discharge air thermostats clearer. The car thermostat 
can do a better job if it is required to make minor 
corrections only. To satisfy this requirement, the 
outdoor air thermostat may be used to determine the 
discharge air temperature which is approximately cor- 
rect and position the steam valve so as to obtain this 
temperature at the discharge air thermostat. With no 
occupancy, this will maintain accurate car temperature. 
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However, changes in occupancy, door openings and 
other imposed conditions require some minor correc- 
tions and the car thermostat acts as a vernier control 
which makes the final necessary adjustments to main- 
tain the car temperature exactly at its control point. 


Side-wall Heating Controls 


The load on the side-wall heating surfaces is some- 
what more complicated. Side-wall heating surfaces 
should be controlled so as to eliminate the chilling 
effect of the cold windows and walls. This chilling 
effect depends on the actual temperature of these win- 
dows and walls which in turn depends on the outdoor 
temperature, the wind velocity, the amount of sunshine 
on the car, and the inside car temperature. This may 
look like a complicated number of effects which would 
be very difficult to measure. Actually, the problem 
is considerably simplified by the fact that the tempera- 
ture of the inside window glass can be measured directly 
and to determine the amount of heat required. There- 
fore, if a thermostat is placed on this inside glass sur- 
face, this thermostat will indicate the amount of heat 
required from the side-wall surfaces. This thermostat 
in turn can either position a steam valve which supplies 
steam directly to the side-wall surfaces or, to obtain 
more accurate control, it can position a steam valve 
which supplies steam to a heat exchanger heating a 
liquid which is-circulated through the side-wall sur- 
faces. In this case, the discharge liquid thermostat is 
used to make sure that the correct amount of heating 
output as called for by the window thermostat is ob- 
tained. Use of a circulating liquid makes it possible 
to obtain very little output from the side-wall surfaces 
when it is necessary to prevent overheating during mild 
weather, since liquid temperatures can be reduced to 
any desired level. 
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Typical application of an electronic air-conditioning control system to a railroad passenger coach 

Railway Mechanical Engineer 
94 (318) =x JUNE, 1948 


When the sun is shining on one side of the car, con- 
siderably less heat is required on that side of the car 
to offset the cold walls and windows. This correction 
is secured automatically by the sun shining on the win- 
dow thermostat, with the result that the side-wall 
output is reduced on the sunny side, so that the passen- 
gers on this side of the car are just as comfortable as 
those on the shady side. 

This combination of controls produces accurate car 
temperature at all times with comfort assured by the 
elimination of the effects of cold walls and windows. 


Cooling 


The problem of cooling a railroad car is very similar 
to the problem of heating. The function of the side- 
wall heating surfaces, however, is not so critical in the 
summer time because of the smaller difference between 
car temperatures and outdoor temperatures. For in- 
stance, if car temperatures are maintained at 73 deg., 
the maximum temperature outdoors would probably be 
100 deg., while the lowest temperature that we might 
have outdoors would be minus 40 deg. Therefore, dur- 
ing the summer the difference between indoor and out- 
door temperature would not exceed 27 deg., while in the 
winter the difference would run as high as 113 deg. 
This means that the car walls and windows will not 
cause as much discomfort when they are warm in the 
summer as they would cause when cold in the winter, 
since their temperature would vary only slightly from 
indoor temperature. Therefore, the local tempering 
action of the side-wall surfaces is not as important 
during the cooling cycle as during the heating cycle. 

Another factor that must be considered during the 
cooling cycle is the difficulty of securing cooling with 
the side-wall surfaces. One problem would be the loca- 
tion of the side-wall surfaces for cooling. Since cool 
air drops while warm air rises, it would be desirable 
to locate the side-wall surfaces used for cooling over 
the windows so the cool air would pass down over the 
windows and warm wall area. Since the opposite is 
true in the wintertime, the side-wall surfaces are there- 
fore located under the window. Another problem is 
the difficulty of distributing refrigerant to the side- 
wall surface and disposing of the moisture that would 
be condensed by the side-wall surfaces. 

Because of the additional complications encountered 
when cooling with the side-wall surfaces and because 
of the reduced need for side-wall capacity during the 
summer time, the usual solution is to dispense with the 
use of the side-wall surfaces during the cooling cycle. 
While the side-wall cooling surfaces would undoubtedly 
improve the performance of the air conditioning system 
during the summer time, and equipment for such a sys- 
tem is available, they are normally eliminated on the 
basis that the small improvement in performance would 
not always be warranted. 

Since the side-wall surfaces do not operate during the 
cooling season, the problem of cooling control is re- 
duced to the problem of controlling the car space tem- 
perature by means of the overhead system. This is 
accomplished by using the same space thermostat as 
we used during the heating cycle. An outside air ther- 
mostat may be used to anticipate changes in outdoor 
air temperature just as in the winter time. Ordinarily, 
however, a discharge air thermostat is not used since 
refrigeration equipment is usually operated in a two- 
step manner and therefore, gradual changes in dis- 
charge air temperature are not available. 

In connection with the control of the cooling equip- 
ment, it is also necessary to consider the problem of 
humidity control. During the winter time, the humidity 
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in a railroad car will seldom be out of the comfort 
range. During the summer, however, because of the 
evaporation of moisture from the bodies of the passen- 
gers, it is possible for the humidity to become high, 
causing discomfort due to a damp, clammy feeling. 
This can be avoided if humidities are kept below 60 
per cent relative humidity at all times. 

The cooling coil in the overhead system is the only 
method of reducing the humidity that is ordinarily 
available in a railroad car air conditioning system. 
This cooling coil removes excess moisture by reducing 
the air temperature until this moisture is condensed 
out on the cooling coil. This also results in a reduc- 
tion in the air temperature in the car space. Therefore, 
under humidity demand alone, it would be necessary to 
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overcool the car passenger space in order to reduce 
the amount of moisture in the air. The discomfort 
that would be caused by this excess cooling can be 
eliminated, however, by using the heating coil in the 
overhead supply to warm the air sufficiently to maintain 
proper car temperatures. This means that we can main- 
tain proper relative humidity under maximum condi- 
tions by overcooling the air and then reheating it with 
the steam heating coil. 


Humidity Control 


A special problem that is encountered in humidity 
control is the selection of a satisfactory humidity con- 
troħer. For ordinary stationary control applications, 
the human hair type of humidity controller has been 
most successful. This humidity controller depends 
upon the expansion and contraction of human hairs 
with changes in humidity conditions. This type of 
humidity controller, however, would be unsatisfactory 
for railroad conditions. In the first place, it is too 
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Portable Enginehouse Lights 


The lights depict details clearly without excessively sharp shadows 


The Erie now has in service about 75 portable light- 
ing units which have been found highly effective in 
lighting work arcas. They are made at Meadville, Pa., 
and are used at various points on the lines, both in 
enginehouses and shops. Mounted on wheels, they are 
rolled to the location where the work is being done. 
When placed at a distance of 9 or 10 ft. from the side 
of a locomotive, they supply from 35 to 40 footcandles 
of almost shadowless illumination over the vertical 
working plane. 

The framework on which the lights are mounted is 
made of l-in. rigid metal conduit and is of welded con- 
struction. Mounted horizontally on the frame are two 


“The crawler” was specially designed for pit lighting 
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Erie has developed lighting 
units mounted on wheels—eight 
400-watt units have been found 
sufficient to light the working 
areas in a 22-stall enginehouse 


lighting units having white enameled steel reflectors. 
There are two 100-watt fluorescent lamps in each re- 
flector and the auixiliaries are mounted inside the unit. 
The lower lighting unit is 30 in. above the floor and is 
tipped up at an angle of about 45 deg. The upper unit 
is 6 ft. 4 in. above the floor and is adjustable. It may 
be rotated on its longitudinal axis 70 deg. above or 
below the horizontal. 

The adjustment is accomplished by means of a chain, 


The lower lighting unit is in a fixed position in the frame while 


the upper one may rotated on its own longitudinal axis— 
The counterweights relieve the frame of the torque which would 
otherwise be caused by the upper fixture and also make the unit 
more stable when it is being moved 


two sprocket wheels and a crank. The upper sprocket 
is mounted on the reflector, and the lower sprocket on 
a short shaft with a hand crank is mounted on the 
frame at a convenient height. A chain connects the two 
sprockets, and connected to the crank is a quadrant 
having a series of holes near its outer rim. There is 
a matching hole in the framework and a cotter pin 
pushed through one of the holes in the quadrant and the 
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one in the frame will lock the fixture at any de- 
sired angle. 

The frame is 6 ft. 4 in. high, 6 ft. long and 2 ft. wide, 
The rubber-tired wheels of the four casters on which 
it is rolled, are 8 in. in diameter. A tray for tools 6 ft. 
by 2 ft. is mounted on the framework at a height of 
40 in. from the floor. A 50-ft. length of cord makes it 
possible to connect the portable unit’ to outlets originally 
installed for hand portables or extension lights. l 

No additional wiring in the enginehouses was neces- 
sary, since the current carrying capacity of the existing 
extension light circuits was sufficient to carry the 400- 
watt load of the rolling portables. The only other lights 
required in a steam locomotive enginehouse are aisle 


How “the crawler’ lights the underside of a locomotive 


lights and pit lights. Experience has shown that eight 
of the lighting units meet the requirements of a 22- 
stall enginehouse. The lighting units are not charged 
out, but are picked up by the shopmen from the floor 
as they are needed. Since they are in a convenient po- 
sition, it has also been found that the users will wipe 
off the lamps and reflectors when they get dirty. There 
has been practically no lamp breakage in a period of more 
than a year since the first of these units was placed in 
service. 

For pit lighting, another rolling lighting unit, nick- 
named ‘‘the crawler” was developed. It consists of a 
metal housing with a shatter-proof clear glass front or 
top. It is fitted with four, 24-in., 20-watt, fluorescent 
lamps and a white reflector. It is mounted on a rec- 
tangular, angle-iron frame by means of two vertical 
members at each end of the frame. A stud at each end 
of the lighting unit rests in a slot at the top of each 
vertical member and a wing nut on the stud is used 
to hold the unit at any desired angle. It may be tipped 
to 20 deg. either side of the vertical. The supporting 
frame is mounted on four casters having 4-in. rubber- 
tired wheels. 
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One of the portable units at Meadville, Pa., being used to light 
the operation of a supersonic reflectoscope 


Chain, sprocket, crank and quadront for positioning the upper 
fixture 
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Axle Power for Passenger Cars 


Funpamentatry, a major requirement of power plants 
on air-conditioned cars is that they be self-sustaining. The 
degree to which this requirement is met in present prac- 
tice depends upon the balance between battery and gen- 
erator capacity, and the total load. The capacity of gen- 

. erator and battery selected largely determines the operat- 
ing results. 

Let us look at the fundamentals. All electrical power 
used on a car must be provided by the generator when 
the car is at operating speed; or when a car is at a 
terminal, by a standby circuit tied in with the local public 
utility. The battery does not create electrical power; it 
merely acts as a reservoir which stores power made by 
the generator or obtained from the standby circuit at 
terminals. The battery supplies its power en route as 
needed, much as shown in the illustration. 

Many railroad men are of the opinion that there is 
little difference except size in comparing the generator 
and battery on an air-conditioned car versus a non-air- 
conditioned car. For the air-conditioned car, more power 
is required and the generator and battery are larger. 
However,.with this important difference, the reserve pow- 
er in the generator and battery is less in air-conditioned 
cars. With non-air-conditioned cars, the generators can 
deliver from 2 to 21⁄4 times the full connected load in 
amperes and the batteries can quite often carry the full 
load from eight to ten hours. For air-conditioned cars. 
the generator size has been found to be from 114 to 2 
times the full load in amperes and the battery reserve 
protection from 114 to 3 hours. 

Because the reserve generator and battery capacity of 
air-conditioned cars is so much less, such cars are natur- 
ally subject to more failures that can be attributed to the 
power supply. Since train schedules are faster with fewer 
layovers, the reserve generator and battery capacity of 
15 years ago is not needed with the modern train. How- 
ever, because of the smaller battery reserve provided on 
modern cars, there is a greater necessity for providing 
génerator capacity adequate to meet the requirements of 
modern operation. 

The experience of railway engineers in the past pro- 
vides usetul hints for procedures to follow in obtaining 
adequate generator capacity. In the report of the A.A. 7 
Committee on Car Electrical Equipment (dated June 7 


*Engineer, The Electric Storage Battery Company, Philadelphia, Pa. 
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By E. F. H. Grothe* 


The ratio of generator and 
battery sizes to connected 
load is highly important to 
most effective performance 
of the power supply system 


1945), it was pointed out that on through-passenger 
runs the output of the generator, in kw.-hr., will not 
exceed 65 per cent of its continuous rating. This is due 
to station stops, slow downs, and the fact that the full 
load of the car is not always turned on. 

If the full electrical load is to be supplied for an entire 
run, and if the generator size was selected to be equal 
to the full load, and with no battery charging included, 
the division of power could be 65 per cent from the 
generator and 35 per cent from the battery. 

However, the generator must replace the power that 
the battery supplied and this replacement of battery 
power must be done at the same time that the full load 
is on the generator—(this premise is on the assumption 
that the full load was turned on for the entire run). 
Consequently, a generator must be chosen which has a 
capacity greater than the full load in order to recharge 
the battery. This is essential because the battery must 
supply power en route, no matter how large the gen- 
erator might be. 

Experience of railway engineers with modern equip- 
ment clearly indicates that the optimum capacity in 
amperes for the generator should be 1 -2/3 times the full 
load. While this is optimum, some adjustment is in order 
because generators are available in only certain capacities, 
and it is common practice to select the capacity closest 
to the size of the load. The optimum size generator can 
provide the additional current needed when the battery 
is somewhat discharged. This ability quickly recharges 
the battery so that its full capacity is available at all times 
for the reserve protection. 

The choice of battery size will be based largely on 
the reserve protection desired and the space available. 
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Typical chart showing how much a battery discharges and charges during on actual run 
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The battery provides current to supply when standing en 
route, and when at terminals. With adequate standby 
facilities at terminals, the battery is relieved of this pre- 
cooling period load. But even when this standby power 
is available, the battery still has much work to do en route. 

From this brief analysis, it is apparent that the length 
of time that the battery is required to carry the electrical 
load will vary widely, and hence no fixed formula can 
be offered. The experience of railway engineers indicates, 
however, that a well-balanced system should have a 
battery capable of providing about three hours protection. 
With certain cars, possibly longer reserve protection is 
desirable for all or part of the load. For example, with 
dining cars, the smaller load of refrigerated food lockers 
may be needed during layovers, when the larger air-con- 
ditioning load might be normally turned off. 

To provide a guide in the selection of reserve battery 
protection, with a fully charged battery, the following 
table is offered. It gives some idea of the capacities of 
both generator and battery required to provide a well- 


balanced, self-sustaining carlighting and air-conditioning 
system. 


Generator and Battery Capacities Required for 
Various Connected Loads 


Battery reserve protection 


in 
Total Approx. Battery ee E 
connected size size, 100 75 50 25 
load, generator, 8 hour, percent percent percent per cent 
amperes amperes amp. hr. load load load load 
100 165 588 5.2 7.8 12.8 28 
150 250 706 3.8 5.7 9.8 22 
200 330 882 3.4 5.2 9.0 20 
250 415 1,000 3.2 4.6 8.0 18.5 
300 500 1,176 2.9 4.4 7.8 18 
350 580 1,294 2.6 4.0 7.2 16.8 
—.). ES 


In this table, and in the preceding discussion, the elec- 
trical load and generator size is expressed in amperes. 
This is done for simplification of presentation, and to 
show that the voltage of the system, that is, 32 volt, 64 
volt, or 110 volt, is unimportant from the viewpoint 
of what a well-balanced system should be with regard 
to generator and battery sizes. 


CONSULTING DEPARTMENT 


Effect of Induction on 
Cable Sheaths 


Would the lead sheathing on a single-conductor lead- 
covered cable cause any heating due to induction if three 
single-conductor cables were used for supplying a three- 
phase motor? 


Effeet Can Be Controlled 


Yes, because a single-conductor leaded cable carrying 
alternating current comprises within itself all of the ele- 
ments of a transformer. However, the losses which may 
result are quite small for light loads and may be controlled 
for heavier loads by operating the lead sheath open- 
circuited. An explanation of how these losses may occur 
will help to clarify how they can be controlled. 

The conductor of a single-conductor lead-sheathed cable 
carrying an alternating current acts as the primary. The 
lead sheath acts as the secondary, and the alternating 
magnetic flux, which is set up whenever the current flows, 
links the conductor and the sheath, thereby inducing 
voltages in the sheath. 

If the sheaths of the three single-conductor cables com- 
prising the three-phase circuit are bonded together and 
grounded at this one point only the induced voltage will 
appear as voltage to ground, and the magnitude of the 
voltage will be directly proportional to the distance of the 
point under consideration from the ground connection. 

If, however, more than one bond is used between the 
sheaths of the three cables along this length, the sheath 
voltage is short-circuited and a circulating current will 
travel along the sheath of one cable and return along the 
sheaths of the others. It is this circulating current that 
gives rise to an I'R loss which produces the additional 
heating referred to in the question. These circulating cur- 
Tents are, of course, proportional to voltages induced in 
the lead sheaths and can become quite excessive for large 
size cables which carry heavy loads. For instance, in large 
cables carrying many amperes, these sheath losses: may 
amount to as much or more than the T'R loss in the copper 
conductor. 

The calculation of these losses is a complicated pro- 
cedure requiring excessive mathematical computations. 
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Can you answer the following question? Answe 
should be addressed: Electrical Editor, Railway Meo. 
chanical Engineer, 30 Church Street, New York 7. 


On dismantling a 20 hp., squirrel cage, three-phase 
induction motor for the annual overhaul, we discov- 
ered that several of the rotor bars and end rings were 
broken. The motor had been operating satisfactorily. 
What caused these breakages and how can we stop 
their recurrence in the future? 


Table I, computed for 3 and 5 kv. oil-filled cables illus- 
trates how large they can be. It is realized that the problem 
Ce es 


Table I—Current Carrying Capacity Open-Circuited Vs. 


Short-Circuited Sheath Operation 
Conductor 
size in Amperes 
AWG or open-circuit cies abi 
pen-circuited i 
1,000 cm. sheath aes 
256 
00 287 370 
000 320 285 
0000 378 327 
250 405 
300 450 3 
350 492 397 
400 528 420 
500 592 457 
600 655 
700 712 He 
750 742 525 
800 767 535 
900 822 553 
1,000 872 568 
1,250 990 603 
1,500 1,082 628 
1,750 1,165 650 
2,000 1,240 670 


Note: These values are based on single-conductor 34.5 kv. oil-filled leaded 
cable with one cable in a duct with 7%4-in. spacing between the ducts and 
a 75 deg. C. copper operating temperature. 


stated is for a much lower voltage. but the percentage 
reduction in current carrying capacity is comparable for 
a low voltage cable. 

It should be noted that the losses for small sizes of 
cables are quite nominal. In fact, the reduction in current 
carrying capacity is only 11 per cent for a 3/0 AWG 
cable, yet rises to 46 per cent for a 2,000,000 circular mil 
cable. 

The control of these circulating-current losses encoun- 
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tered with single conductor leaded cables is accomplished 
in several ways. In the first place, these losses are not 
excessive for light loads. In the second place, they do not 
become excessive unless the cables become so large that 
the individual single conductor cable must be installed in 
separate ducts or conduits. The induced voltages in the 
lead sheaths which produce the circulating currents are 
dependent upon the spacing between the conductors. The 
closer the spacing, the lower the induced voltage. For 
example, if three single-conductor cables were twisted 
together, the spacing would be reduced to approximately 
that of a three-conductor cable and the losses would be 
but slightly higher. While this condition is not quite as 
good for the commonly used type of installation (three 
single-conductor leaded cables pulled parallel into a duct 
or conduit) here the same effect of close spacing prevails 
and the losses remain reasonably low; but, when single- 
conductor leaded cables must be separate and are installed 
in individual ducts or conduits, these circulating currents 
should be eliminated or reduced to where the losses be- 
come small. This can be done in two different ways. 

_ The circulating-current losses may be eliminated by the 
introducing of insulating sleeves at various points along 
the lead sheath, the sheath being grounded on one side 
only of each insulating sleeve. Sheath voltages will then 
take the place of sheath currents and the circulating- 
current losses are eliminated. 

This method is sometimes objectionable due to the 
magnitude of the voltages built up; for although they 
cause no appreciable losses, they are somewhat active in 
supporting and even initiating electrolytic action. In this 
case, a compromise may be reached by certain special 
forms of bonding, or by the use of bonding transformers 
or impedances. The use of these devices limits the voltage 
by permitting a certain amount of circulating-current to 
flow but limits the T'R sheath loss by keeping this current 
down to a reasonable value. 

L. L. YOUNG, 


Wire & Cable Division 
General Electric Company 


Single-Conduetor Cables 
May Require Special Consideration 


When an alternating current flows along a conductor, 
a magnetic field is set up around it as the intensity of 
current varies from zero to a maximum value in either 
direction. When a conductor, such as the sheathing on a 
lead-covered cable, is interlinked with a magnetic field 
whose intensity alternately builds up to a maximum and 
collapses, an e.m.f. is set up which causes a current to flow 
in the sheathing if the circuit is completed. The direction 
of the induced e.m.f. and current flow are at right angles 
to the magnetic field or along the sheathing. In this case, 
if the steel cabinets or other terminal fittings at the two 
ends of the single-conductor lead-covered cables provide 
the necessary metallic interconnection of the three sheaths 
to complete the electrical circuit, induced currents will 
flow along the three sheaths. These currents may raise the 
temperature of the sheathing to a point where injury to 
the cable insulation may result. This loss of heat energy 
may also cause an objectionable voltage drop. 

Somewhat similar conditions prevail when the open, 
single-conductors of a three-phase circuit enter a steel 
ourn in back of the switchboard through individual 

oles. 

In order that the e.m.f. produced by the induced current 
in one conductor may almost completely be neutralized 
by the effects of the others, all conductors of a circuit 
should be placed in the same sheathing or other metal 
enclosure. In this case, if a three-conductor, lead-sheathed 
cable is not available, a conduit containing the three con- 
ductors.of the circuit should be used. If the three-conduc- 
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tor, lead-sheathed cable available is not of ample cross- 
section, the cable may be paralleled, provided that the ends 
are connected together in such a way as to make contact 
resistance negligible and at least one wire of each phase 
is carried in each cable. If the lead sheathing of the cable 
is removed before entering a metal trough, the wires of 
the motor circuit should enter the trough through one 
opening. 

Observing the foregoing precautions will tend to reduce 
inductive effects and heating of cable sheathing or other 
metal enclosure caused by induced currents. 

R. G. CazanjIan 


Basie Requirements of Car 


Heating and Cooling 
(Continued from page 95) 

delicate to stand the vibration encountered in railroad 
service. Also, it is important that the hair element 
be kept clean in order to secure proper performance, 
and this would be impractical on a railroad car in- 
stallation. Even at best, under ideal stationary appli- 
cation conditions, the human hair type of humidity 
controller is not very sensitive and tends to change 
its calibration over a period of time. 

Fortunately, there is a humidity sensitive control 
element which is available for use with a Wheatstone 
bridge and amplifier controlling means. This humidity 
sensitive element consists of a dual winding of wire on a 
plastic surface which is coated with a moisture sensitive 
compound. The resistance between the two metal wires 
depends on the moisture content of the coating com- 
pound. The moisture content of the coating compound 
varies with the relative humidity of the surrounding 
air so this resistance becomes an accurate measurement 
of the relative humidity of the surrounding air. This 
variation of resistance can be used in the Wheatstone 
bridge just as the variation in resistance of the ther- 
mostat was used. This type of humidity controller can 
respond instantly to changes of humidity and has a 
sensitivity sufficient to detect changes in relative hu- 
midity as small as 0.5 per cent. Especially important 
is the fact that this type of humidity element has a 
high degree of stability and is not affected by the 
vibration or appreciably affected by dirt encountered 
in railroad applications. 

This humidity control is applied in the railroad car 
air conditioning system in such a manner that the 
refrigeration equipment is operated at a higher capacity 
than required by cooling whenever this high capacity 
is required in order to reduce excess relative’ humidity. 
In this case, over-cooling of the car is prevented by 
the action of the standard heating control system which 
reheats the air by. means of the heating coil in the 
overhead system. This gives control of humidity as 
well as temperature so as to maintain comfort in the 
car under all conditions. 

The drawing shows a typical application of this 
complete control system to a coach. For the purposes 
of illustration, the circulating liquid type of side-wall 
heating is shown, since this allows the best control of 
heat output. Note that the use of a single space ther- 
mostat permits accurate automatic changeover from 
heating to cooling, when required, without any danger 
of overlap of the two operations. The extreme flexi- 
bility of this electronic system makes possible the 
operation of the complete air conditioning control sys- 
tem by a single on-off switch, and relieves the train 
personnel of any responsibility for adjusting tempera- 
ture control systems to various conditions. 
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The Hidden-Are 
Process of Welding 


The Lincolnweld hidden-arc welding 
process may be used in welding all 
types of joints including butt, lap, tee 
and fillet as well as corner. The proc- 
ess is designed for use with direct 
current, utilizing a bare metallic elec- 
trode which is fed through a granular 
flux deposited on the joint to be 
welded. Sufficient flux is applied to 
blanket the arc and the molten metal 
completely ; the unfused flux is then 
reclaimed for further use. 

Direct current is employed because 
it offers simplified and positive con- 
trol, the ability to weld non-ferrous 
metals, and control of the electrode 
melting rate through the option of 
either straight or reverse polarity. 
Extremely high current densities are 
used, %-in. electrodes carrying as 


Welding head, complete with flux hopper, 
wire reel and control, mounted on a motor- 
driven carriage—The head may also be 
mounted on a portable tractor unit 


much as 650 amp. This produces deep 
penetration and permits a small cross 
section of weld metal with a resulting 
saving in cost and reduced warpage 
and distortion. The process is also 
said to be less sensitive to scale and 
moisture than conventional automatic 
welding methods. This eliminates or 
reduces plate cleaning prior to weld- 
ing. In extreme cases of scale, buffing 
with a power wire wheel usually pro- 
vides sufficient edge cleaning, whereas 
grinding and _ sand-blasting might 
have been required formerly. 

With this process one type and 
grade of flux, together with one 
analysis of electrode, can be used with 
the same procedure for a wide range 
of steel analyses. For example, ingot 
iron and steels up to .40 per cent 
carbon can be welded with the same 
procedure. Thus, special joint prepa- 
tations, and the changing of flux, wire 
analysis and welding procedure are 
eliminated. 

The equipment will take %-in. to 
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NEW DEVICES 


The interior of the control box of the 
Lincolnweld automatic welder 


7/32-in. electrodes without changes 
of drive rolls, wire contacts or con- 
trol. The control is simple and quick 
acting; there are no vibrating relays 
or electronic devices. The electrode 
will feed in either direction by con- 
troling the wire motor through a 
special exciter. The automatic con- 
trol box contains the current, arc- 
voltage, and travel-speed rheostats in 
one compartment and the ammeter, 
voltmeter and two contactors for the 
operation of the equipment in the 
other compartment. This gives the 
operator quick and easy control over 
voltage, current and speed when 
changing from one job to another. 
The welding head is normally used 
in conjunction with a specially built 
automatic welding set of 1,200 amp. 


A roller guide for a Lincolnweld tractor 
showing the rollers in the butt joint of 
the work 


capacity. The current rheostat in 
the automatic control box permits a 
current range of 300 to 1,200 amp. 
The unit has two exciters, one for the 
automatic head control and one .for 
the welder field excitation. The welder 
control box has provisions for easy 
and quick wiring of the automatic. 
The welding head, with flux hopper, 


wire reel and control may be mounted 
on a motor-driven carriage or on a 
portable tractor unit. A pointer is 
used for following irregular seams in 
square butt welding. For prepared 
joints, roller guides are used to en- 
gage the seam. 

The standard head is changed from 
butt to fillet welding in a matter of 
only a few minutes. In making fillet 
welds the lower wire guide and flux 
tube are changed from straight to 
curved, thus permitting the head and 
wire reel to be left in its normal posi- 
tion. The wire is fed in at 40 deg. 
from the horizontal which gives the 
maximum effective throat for hori- 
zontal fillet welds. 

This process was developed by the 
Lincoln Electric Company, 12818 
Coit road, Cleveland 1, Ohio. 


Cutter and Tool Grinder 


The latest model of No. 2 cutter and 
tool grinder built by the Cincinnati 
Milling Machine Company, Cincinnati 
9, Ohio, features dual hand table-trav- 
erse knobs, traditionally located at the 
rear of the machine, which are now 
duplicated at the front. This gives 
the operator table-traverse control at 
every possible operating position—at 
the front, right- and left-hand cor- 
ner of the bed; behind the table, and 
from the right- and left-hand side 
of the bed. Versatility of the machine 
in grinding large cutters, especially 
those which are mounted on the face- 
mill grinding attachment, is attained 
by the large 10%-in. vertical adjust- 
ment of the grinding-wheel head. 

In addition to the attachments 
available for these machines, such as 
face-mill grinding attachments, long 
reamer grinding attachments, spring 
collets, etc., two types of wet-grinding 
attachments are now available. One 
is for cylindrical grinding operations. 
It incorporates a motor-driven pump 
and tank unit, built into the machine 
base, and includes splash guards 
around the table and wheel. The other 
attachment, separate from the ma- 
chine, is for carbide grinding opera- 
tions. A motor-driven coolant pump 
and tank and an air-suction pump 
are combined into one unit. A thin 
stream of coolant, directed to the 
wheel, is disintegrated into tiny drops 
by the revolving wheel. The air suc- 
tion returns the moisture to the tank, 
keeping the table and machine dry 
while the wheel and work are clean 
and cool. 

The table slide and saddle are fitted 
with hardened and ground ways, sep- 
arated by hardened, matched balls. 
A ¥%-hp. motor, mounted on the lower 
end of the wheelhead column, drives 
the grinding-wheel spindle through 
the medium of an endless flat belt. To 
exclude dust, the wheelhead column is 
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encased by an accordion-type rubber 
guard. Vertical adjustment hand 
wheels on both sides of the bed fa- 
cilitate the grinding of right- and left- 
hand cutters, and cross adjustment 
hand wheels at the front and rear aid 
the operator in setting up the ma- 
chine. 

Electrical controls are built in a 
recessed compartment at the front 
of the machine. A disconnect switch, 
operated by the latch handle on the 


The latest model Cincinnati No. 2 cutter 
and tool grinder features hand table- 
traverse knobs at both the front and rear 
of the machine 


electrical compartment door, shuts off 
the current when the door is opened. 
Additional safety will be found in the 
transformer unit included with the 
controls for shops operating on high 
voltages. It reduces the voltage to 
110 at the push-button station. Push 
buttons also are built-in. They con- 
sist of start-and-stop buttons for plain 
and universal machines; in addition, 
universal machines are equipped with 
a two-way switch for the cylindrical 
grinding-attachment motor. 


Train Washing 

Rotary Serub Brush 

A rotary scrub brush for use with me- 
chanical train-washing equipment that 
cleans cars at the rate of one per minute 
is made by the Whiting Corporation, 
Harvey, Ill. In this method of washing 
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Rotary scrub brush for mechanical train 
cleaning has a Bakelite core 
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trains, these rotary scrub brushes whirl 
into action as the train passes through 
the installation. Jets of cleaning solu- 
tion spray the cars, then additional 
brushes and a cold shower give the train 
a final shine. 

The cores of the revolving brushes 
are molded from Bakelite phenolic mold- 
ing material. These plastic cores are 
reported to simplify maintenance prob- 
lems since they are designed to be 
completely weatherproof, mechanically 
strong, and long lasting. It is said that 
bristles stay in these cores longer and 
that greater control over the density of 
bristles may be maintained. 


Refrigerator Car Heater 


An automatic heater to protect winter 
shipments of perishable goods in refrig- 
erator cars and which combines safety 
and efficiency with unattended operation 
for more than two days at a single filling 
has been introduced by Preco Incorpor- 
ated, 960 East Sixty-first street, Los 
Angeles 1, Calif. 


Preco automatic refrigerator-car heater 


The Preco automatic heater, using 
methanol, has a burning rate of 6,000 
B.t.u. per hr. and is equipped with a 
rugged, built-in thermostat which is ad- 
justable for any temperature from 30 
deg. to 60 deg. F. Fuel capacity is 514 
gal. 

Among its unique safety features is 
the heater’s explosion-proof design with 
the flame located above the fuel level. A 
fiberglass wick raises fuel to the burner 
and in turn acts as a safety valve. The 
heater is built with a wide base and low 
center of gravity to prevent upsetting 
and all surfaces of the tank are smooth 
and slope away from the flame area for 
additional protection. The heater is con- 
structed throughout of heavy-gauge steel 


and is completely protected against cor- 
rosion. 

The heater is simple in construction 
and operation, consisting of only four 
interchangeable assemblies, the tank, 
thermostat, wick and chimney units. It 
is 1534 in. in diameter, 23% in. high, 
and weighs 35 lb. empty and 70 Ib. when 
full. The tank bottom is recessed to per- 
mit easy stacking. 


Portable Crank Pin and 
Journal Turning Machine 


The Marsh portable turning and grind- 
ing machine is designed to re-turn and 
finish by grinding in place end journals 
on trailer axles and crank pins on steam 
locomotives. It will turn diameters from 
4 in. to 12 in. and lengths up to 20 in. 
The machine is a self-contained unit in- 
cluding a stationary spindle and a rota- 
ting cylinder which has a sliding tool 
bar equipped with automatic and re- 
versib'e gear-driven feeds. The heads 
for the turning tools and the grinding 
wheel are detachable. The machine 
weighs 450 Ib. and is driven by an air 
motor supported at any desired height 
by an adjustable stand. 

The rotating cylinder revolves on a 
stationary sprindle and has tapered ad- 
justable bearings to compensate for 
wear. The drive is by alloy-steel gears 
enclosed in a grease-tight case. The 
sliding-tool bar bearings are located on 
each end of the rotating cylinder and 
are adjustable for wear. The feed gears 
are built into the revolving cylinder. 

The spindle is tapered and adjustable 
for wear and is fastened or clamped to 
the end of a crank pin, trailer axle, or 
shaft by an adapter. One end of the 
adapter is fastened to the end of a crank 
pin or trailer axle; the other end fits 
into the end of the machine spindle. The 
adapter connection to the crank pin is 
clamped by a bolt, stud, or nut on the 
threads used to hold rod collars on the 
end of the pin. The adapter connects 
the turning machine to any style or type 


The Marsh machine with the turning head 
removed and the grinding head attached to 
finish grind a crank pin 


crank pin or end journal without the aid 
or use of measuring tools. 

The sliding-tool bar is 2% in. in diam- 
eter, made from chrome-nickel steel. It 
has a traverse-feed movement of 20 in. 
and can be had with a longer travel if 
desired. Fine or course feed in either 
direction is furnished by a gear-driven 


Rail Mechanical Engineer 
one JUNE, 1948 


The Marsh portable turning and grinding machine rough turning a main crank pin—The 


some machine finishes the pin by grinding 


teversible feed. The turning head uses 
high-speed-steel tools to cut and remove 
uneven off-center wear from rough, cut 
or burnt crank pins, trailer axles or shaft 
journals. A hand-operated rapid traverse 
moves the tool bar to a cutting position 
or withdraws it at the end of a cut. A 
hand-operated screw-down feed feeds 
the tool into the work. 

The detachable grinding head is 
mounted on the end of the tool bar in 
the same place as the turning head when 
the turning head is detached. A 2-hp. 
air motor built into the head drives the 
grinding-wheel spindle. The grinding 
head has an auxiliary sliding bar which 
connects the grinding head on the tool 
bar with an adjustable connection to 
change the grinding wheel from a 4-in. 
toa 12-in. diameter cutting surface. The 
grinding wheel is also provided with a 
precision hand feed to feed the grinding 
wheel into the work. The auxiliary 
sliding-bar support has automatic feed 
stops that can be seet to stop the grind- 
ing-wheel feed at any desired point. 
Compressed air is supplied to the air 
motor in the grinding head through an 
air collector located on the end of the 
stationary spindle. From here it flows 
through a telescoping pipe line to the air 
motor as the head feeds out with the 
revolving cylinder. 

The portable turning and grinding ma- 
chine is a product of C. E. Marsh, P. O. 
Box 289, Atlanta, Ga. 


Coupler 
Height Adjuster 


The Standard Railway Equipment Man- 
ufacturing Company, Chicago, has re- 
cently developed a coupler height ad- 
justment in combination with a center- 
ing device. 

The centering device itself utilizes the 
same carry iron and links as have been 
used on over 114 million freight cars. It 
furnishes a strong but flexible support 
for the coupler shank, and automatically 
teturns the coupler to approximately the 
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central positiou whenever the car is un- 
coupled. 

The coupler height adjustment is 
achieved through the utilization of ro- 
tatable trunnions. These trunnions rest 
on supports which are made integral 


Standard centering device with coupler- 
height adjustment 


with the striker whether it be welded or 
cast. The coupler carrier links are hung 
from the rotatable trunnions in any one 
of four positions allowing adjustment 
when necessary by rotating both trun- 


nions to any one of the various positions. 
The hole in each trunnion is off center so 
that the second position raises the coup- 
ler carrier % in., the third position raises 
the coupler carrier 34 in. and the fourth 
position raises it % in. 

This eliminates the need of 1⁄4 in., 34 
in. and % in. shims. The accompanying 
drawing, illustrating the support of the 
coupler, indicates how an adjustment of 
the coupler carrier is amplified about 
three times at the knuckle face. 


Cleaning Fluid for 
Vapor-Type Cleaners 


Two liquid cleaning materials are being 
offered to users of steam-gun and vapor 
cleaning equipment by the Magnus 
Chemical Company, Inc., Garwood, 
N. J., one for light-duty cleaning and 
one for heavy-duty cleaning. 

With the liquid vapor cleaner there 
is no lost time waiting for the cleaner 
to dissolve. It is instantly and completely 
soluble in cold water, and does not re- 
quire premixing in hot water before 
adding to the machine. Either of the 
two cleaning fluids can be stored for 
long periods without deteriorating and 
can be dispensed and measured out from 
a drum by simply opening the faucet. 

Both 92-K for light-duty cleaning and 
94-K for heavy duty cleaning are clear, 
colorless, viscous-concentrated alkaline 
cleaners. As they are odorless and fume- 
less, they may be used indoors without 
disagreeable effect upon the person do- 
ing the cleaning. Both are compounded 
to give completely satisfactory results 
in any make of steam or vapor cleaning 
machine. 


Heavy-Duty 
Squaring Shears 


The rated capacity of the No. 1214 
heavy-duty underneath-drive squar- 
ing shears developed by the Niagara 
Machine and Tool Works, Buffalo, 
N.Y., is %-in. mild steel 14 ft. long. 
The power shears have a rectangular 
box-section bed and a triangular box- 


Sketch showing how coupler-carrier adjustment is amplified at the knuckle face 
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section crosshead to give rigid support 
to the knives. This rigidity, together 
with the low slope of the upper knife, 
reduces the tendency for the sheared 
pieces to twist, curl or camber. 

The holddown, driven by eccentics 
on the heat-treated crankshaft, needs 
no auxiliary operating mechanism. Its 
self-contained, individually spring- 


Niagara squaring shears with a capacity for 
S% -in. mild steel up to 14 ft. long 


loaded feet clamp the metal during 
the working part of the cycle and 
automatically compensate for varia- 
tion in metal thickness. The parallel 
ball-bearing self-measuring back gage 
can be arranged for either manual or 
electric operation. When motor- 
driven, it is equipped with a direct- 
reading indicator located in the cross- 
head. The wide and narrow push 
buttons are located in positions on 
the frame convenient to the operator. 

All rotating parts, including the 
Niagara 14-point-engagemtnt sleeve 
clutch, the heat-treated gearing and 
connections, are totally enclosed and 
operate in a bath of oil. 


Master Collet 


In the style SM master collet, manu- 
factured by the Sheffer Collet Com- 
pany, Traverse City, Mich., the pads 
may be changed without removing 
the collet from the spindle. The pads 
are positively held in place by means 
of a standard socket set screw that 


The Sheffer style SM master collet 


locks in a T-slot in the face of the 
collet. When the collet is in the open 
position, there is sufficient clearance 
to insert a standard socket screw 
wrench. The screw need only be 
backed off sufficiently to drop the 
shoulder on the pad out of the groove 
in the collet jaw, and it will slide out 
of the T-slot, permitting the pad to 
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be removed from the spindle nose. 

There are no special locking mem- 
bers of any kind to get lost or dam- 
aged and, because there is no wedging 
action to set up internal strains in the 
head of the collet, breakage from 
this cause is eliminated. With one 
set of master collets any size or shape 
can be handled up to the full ma- 
chine capacity by inserting the proper 
pads. Pads are interchangeable among 
all makes of machines of one-inch ca- 
pacity and over. 


Weld Testing 
With Sound Waves 


Welds in ferrous metals and light 
metals can be inspected for lack of 
bond, inclusions or voids by means of 
a newly developed testing technique 
employing high frequency sound 
waves generated by a Supersonic Re- 
flectoscope. (The Reflectoscope which 
is made by Sperry Products, Inc., 
Hoboken, N.J., was described in the 


The manufacturer states that with 
the Supersonic Reflectoscope, it is 
possible to locate smaller defects at 
greater depths than with X-ray or 
other non-descructive testing equip- 
ment. Also, by controlling the sensi- 
tivity of the instrument, defects or 
voids too small to affect the efficiency 
of the weld can be by-passed. 

Since sound waves travel equally 
well in aluminum and magnesium as 
in ferrous metals, welds in light metal 
plate and sheet stock can also be in- 
spected. Depth of penetration in these 
metals is comparable to that in steel 
and defects of the same small size can 
be located if desirable. 


Cleaning and 
Deodorizing Chemical 


A chemical material possessing the 
dual ability to clean and deodorize 
in a single, simultaneous operation 
has been announced by Oakite Prod- 
ucts, Inc., 22 Thames street, New 
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The searching unit as applied to a weld and schematic diagram showing the course of the 


sound waves and the oscilloscope indication 


June, 1946, and December, 1947, issues 
of Railway Mechanical Engineer.) 

The method is known as angle-beam 
transmission and makes possible the 
entrance of the sound beam into the 
welded part at an angle. The search- 
ing unit, whose primary element is a 
quartz crystal, can be placed on the 
smooth parent metal adjacent to the 
weld, or even at some distance from 
it. The energy travels by successive 
reflections between the surfaces of the 
material until an interface is reached. 
The weld metal itself will not con- 
stitute a reflecting interface, but any 
voids or inclusions will reflect part 
of the sound beam back to the search- 
ing unit where it will be amplified to 
provide a vertical deflection of the 
horizontal trace on an oscilloscope 
screen. A time marking system al- 
lows accurate calibration to determine 
the distance from the searching unit 
to the flaw, and it is thus possible to 
distinguish between any defects in the 
plate and those in the weld area. 


York 6. The material, known as Oak- 
ite Di-Sanite, is a fine, free-flowing 
powder, mildly alkaline, that is read- 
ily soluble in hot or cold water, and 
which is said to possess pronounced 
wetting, penetrating and detergent 
ability, as well as deodorizing action. 
The material is safe to use, free from 
abrasives and harmful ingredients, 
and its solutions may be applied on 
surfaces simply by sponging, wiping 
or mopping. 

Oakite Di-Sanite is said to be highly 
effective in destroying objectionable 
odors at the source for deodorizing 
toilets, shower stalls, wash and locker 
rooms; and for cleaning and remov- 
ing odors from the interiors of public 
conveyances, such as railroad coaches 
and other equipment. 

This is the second material com- 
bining both cleaning and deodorizing 
action to be developed by the Oakite 
organization during the last three 
years. The first of these, Oakite Tri- 
Sanite, was. specifically developed for 
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use where germicidal action as well as 
cleaning and deodorizing ability is re- 
quired. 


Flyeutter and Face Mill 


A series of flycutters and face mills 
made to fit the conventional arbors 
and the standard American spindle- 
nose drives of milling machines is 
available from the Kendall Corpora- 
tion, 2361 North Twenty-ninth street, 


The Kendall flycutter and face mill 


Milwaukee 10, Wis., in 6-, 8-, and 10- 
in. sizes. The cutter is designed to 
handle such milling operations as fly 
cutting, slotting, “surface milling, 
straddle milling and form milling. 
Hexagon-shaped ‘holders are used 
to permit angular setting of tool bits 
and a positive locking means is in- 
corporated to maintain this setting. 
The angular setting of the holder is 


maintained when the tool bit is re- | 


moved for grinding. Positive clamp- 
ing of the tool bit in the holder is 
accomplished by means of a tapered 
spacer, clamping wedge and clamp 
screw so located in the cutter body 
that it is claimed to receive no shear- 
ing stress. 

The cutter body is made of heat- 
treated steel. Each of the separate 
tool bits may be ground and individu- 
ally positioned to do a portion of the 
job, thus combining a number of 
complicated cuts in a single opera- 
tion. 


Auxiliary Tool Unit 

A machine tool unit that may be com- 
bined with a wide variety of standard 
machine tools to add the functions of 
precision milling, drilling, boring and 
grinding is being produced by The 
Versa-Mil Co., 30 Church St., New 
York 7. 

The unit may be mounted on the 
compound or carriage of a lathe, where 
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End milling a shaft on a lathe by use of 
the Versa-Mil 


it will perform such diverse operations 
as milling keyways, faces, splines, gears 
and threads; drilling, reaming, boring, 
routing ; grinding, external and internal, 
cylindrical, taper and flat surfaces, and 
tool grinding. It is adapted for mount- 
ing on 12-in. to 36-in. lathes. A Versa- 
Mil and a lathe will substitute for other 
more costly machine tools, or supple- 
ment overloaded tools, balancing out the 
shop load. 

With other machine tools, such as 
planers, boring mills, horizontal millers 
and turret lathes, the tool unit will 
eliminate handling time and simplify 
set-up, as the work piece may be re- 
tained on a single machine for a series 
of operations including milling, boring 
and grinding. For example, large cast- 
ings mounted on a planer may be planed 


The Versa-Mil, mounted on a planer, is 
performing a drilling job 


and then milled, drilled and ground with- 
out moving from the planer bed. The 
delays of waiting for additional machine 
tools to be free are avoided. 

In its simplest forms, the basic or 
power unit, equipped with either a 14-hp. 
or 34-hp. motor has spindle speeds from 
33 to 295 r.p.m. for milling, drilling, 
boring and facing. The power unit is 
16% in. high, has a steel base 6 in. 
by 6% in., and weighs 89 Ib. to 104 1b., 
depending on the motor. With a %4-hp. 
motor, it will mill a 34-in. by 3%-in. slot 
in steel at a rate exceeding 1 in. per 
minute. 

Other units are combined with the 
power unit for additional machining 
operations. Interchangeable milling and 
drilling heads offer speeds up to 5,175 
r.p.m. and 360 deg. of angular settings. 
Grinder heads equip it for cylindrical, 
surface and internal grinding and for 
tool grinding. Grinder speeds range 
from 4,140 to 13,800 r.p.m., with ca- 
pacities from 6-in. down to l-in. diam- 
eter wheels. A dividing head will index 
lathe spindles for milling gears and 
splines or positioning work for grad- 
uating, indexed drilling and angular 
facing. 

The Versa-Mil also serves as a port- 
able machine tool that can be taken to 
large, heavy or stationary work. A feed 
table, or auxiliary base, incorporates 
longitudinal and cross feeds, with mi- 
crometer lead screws, and provides a 
means for rigidly mounting on machi- 
nery or work surfaces. Keyways and 
faces can be milled, holes drilled and 
bored, and shafts and flat surfaces 
ground without the necessity of disas- 
sembly and moving the work into a 
machine shop. The unit is built to close 
precision machine-tool standards, incor- 
porating micrometer lead screws, pre- 
cision bearings, hardened and ground 
steel wearing parts and oil seals for 
protection of moving parts from abra- 
sives and coolants. 


Power Sweeper 


A high-speed power sweeper, equipped 
with a 36-in. revolving brush and vac- 
uum dust control, that enables one man 
to sweep up to 44,000 sq. ft. of floor per 
hour has been developed by the G. H. 
Tennant Company, 2530 North Second 
street, Minneapolis 11, Minn. The 
sweeper has a self-starter, drives like a 
car, and is powered by a 6-hp. air-cooled 
gasoline engine. It is said to be able to 
pick up dust and litter at speeds from 4 
to 6 m.p.h., and to be useful where sal- 
vage of sweepings is desired. 

The main feature of the sweeper is its 
combination revolving brush and vacuum 
system for picking up soilage. The 36-in. 
steel or fiber brush revolves inside of a 
vacuum-equipped compartment that seals 
to the floor by a snug-fitting flexible rub- 
ber skirt. As the brush revolves at high 
speed, it tosses litter and heavy dust and 
debris forward into a 9-cu.-ft. removable 
dirt hopper. At the same time lighter 
dust, which would ordinarily rise in high 
clouds because of the speed of the 
sweeper, is sucked from the top of the 
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brush compartment into a double-en- 
velope fabric bag. 

A single foot pedal controls forward 
or reverse motion; another serves as a 


Power Sweeper that drives like a car and 
enables one man to sweep over 44,000 sq. 
ft. of floor per hour has a 36-in. fiber or 
steel-wire brush that revolves inside of a 
vacuum-sealed compartment 


foot throttle. The removable brush 
“floats” on the floor, and is raised or 
lowered by a convenient lever. 


Self-Operating= 
Portable Spot Welder 


A completely portable and self-oper- 
ating spot-welder that weighs 23 lbs. 
and welds up to '%-in. combined 
thickness of metal is available from 
the Greyhound A. C. Are Welder 
Corporation, 606 Johnson avenue, 
Brooklyn 6, N.Y. It was developed 
for welding jobs in hard-to-get-at 
places and for outside repair jobs 
which cannot easily be carried into 
the shop. ` 

Called the Greyhound portable 
spot-welder, the self-operating unit is 
enclosed in a non-corrosive cast-alum- 
inum casing with an integral alum- 
inum handle for easy carrying. The 
protruding copper arms are available 


Greyhound portable self-operating spot- 
welder 


in three lengths, 6, 12 and 18 in. Re- 
placeable special alloy tips are avail- 
able in an assortment of shapes for 
specific needs. Each unit has a silicon- 
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steel-and-copper transformer wound 
with spun-glass insulated magnet 
wire. Each portable spot-welder is 
supplied with 10 ft. of cable available 
for use with either 220- or 110-volt 
units. 


Portable 
Parts Cleaner 


The Tivit portable parts cleaner stand 
is an all-welded steel unit, which can 
be wheeled right up to the job for 
dipping and cleaning small items. It 
holds a standard five-gallon can of 
Kelite Formula 555, a cleaner said to 
be fire-safe and quick-acting, and a 
five-gallon rinse can. A basket with 
a bale fits in the cleaner can. 

The mechanic merely drops the 
grimy parts into the basket as they 


The Tivit portable parts-cleaning stand 
brings the cleaning operation to the job 


are removed from the job. After a 
short soak the basket is lifted out and 
dunked in the rinse can. 

Hinged drop-leaves at each side 
provide extra table space when re- 
quired, and a tool tray at the bottom 
holds essential tools. The unit, 14 in. 
by 56 in. and 30 in. high, is mounted 
on ball-bearing casters. It is manu- 
factured by Kelite Products, Inc., 
Box 2917, Terminal Annex, Los An- 
geles 54, Calif. 


Single-Phase 
Capacitor-Start Motor 


A single-phase capacitor-start, induc- 
tion-run, squirrel-cage motor is available 
from the Westinghouse Electric Cor- 
poration in ratings of 34, 1%, 2, 3, 5 and 
71⁄4 hp. It is of all-steel construction— 
steel frame, feet and end brackets. 

This motor (Type CAP) utilizes the 
capacitor for starting only. The starting 
switch or relay disconnects the capacitor 
as the motor approaches full speed. It 
then operates as induction-run motor. 

Air openings are in the lower half of 
the end brackets to give full protection 
against dripping liquids. Self-sealed, pre- 
lubricated ball bearings provide lubrica- 


tion for five years or longer without re- 
packing. 

The motor can be used for practically 
any single-phase application, and is 


Single-phase Life-Line Type CAP capaci- 
tor-start, induction-run squirrel cage motor 


available for 60-, 50- and 25-cycle, 
single-phase, 110/20-volts dual voltage: 
110-or 220-volt, single voltage; 3,450, 
1,750, 1.160 r.p.m. for 60-cycles ; 2,875, 
1,475, 970 r.p.m. for 50 cycles, and 1,450 
r.p.m. for 25 cycles. 


Shock Resistant 
Circuit Breaker 


A palm-sized circuit breaker that will 
interrupt 5,000 amp. at 125 volts a.c. and 
withstand a mechanical impact up to ap- 
proximately 150 ft.-lb. is available from 
the Westinghouse Electric Corporation, 
East Pittsburgh, Pa. It is designed for 
railway service, and similar places where 
vibration is prevalent. 

Damping by a specially shaped bimetal 
overload element accounts for the break- 
ers’ ability to withstand high mechanical 
impacts. Using the over center princi- 
ple in the circuit-breaker mechanism; 
contacts of special alloy, and a ‘‘De-ion” 
arc extinguisher, makes possible a fast- 


Westinghouse Midget Shock Resistant Cir- 
cuit Breaker 


acting breaker with small contact sepa- 
ration. . 

The breaker is arranged for front-of- 
panel or rear-of-panel mounting. Mount- 
ing dimensions, exclusive of terminals 
and operating handle, are: length 3 in., 
depth 2% in., and width 1-in. 
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1926 


27,000,000 y mae 


miles per derailment 
due to wheel failures 


t is not surprising that the Tough Guy is feeling proud. 
Chilled car wheels again have played an impressive part in 
helping an imposing safety record to be set. Figures on I.C.C. 
derailments for 1947 show 119,000,000 miles per derailment 


The Tou h Gu due to car wheel failure. 
It wasn’t so far back — little more than 20 years ago in 


fact — when this figure was 27,000,000 miles. And while 
advances in safety have been noteworthy over. the long 


e e 
IS proud of h 1S pull, advances in wheel making have set the pace which 


makes the records of recent years possible. 


Where we at AMCCW come into this picture is the triple 
teamwork of our different classes of technical men: Resident 


Inspectors permanently located in members’ plants, Gen- 
eral Inspectors paying periodic visits of supervision, and 


Perform ance trained metallurgists in our research laboratory. This com- 
bination of specialized personnel has resulted in almost 
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spectacular improvement in chilled wheel safety. 


È 


445 NORTH SACRAMENTO BOULEVARD. CHICAGO 12, IW. 


Americon Car & Foundry Co. ° Canadian Cor & Foundry Co. . Griffin Wheel Co 
Marshalli Car Wheel & Foundry Co. * Maryland Car Wheel Co. + New York Car Wheel Co. 


Pullman-Standard Car Mfg. Co. > Southern Wheel (American Broke Shoe Co.) 


aaar 


For additional information, use postcard, pages 51-52 
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— NEWS — 


Steam Locomotive Research 
Institute Election 


R. P. Jounson, chief engineer of the 
Baldwin Locomotive Works, has been 
elected president of the Steam Locomo- 
tive Research Institute, Inc. Alex Ross, 
mechanical engineer of the American 
Locomotive Company, has been elected 
vice-president, and J. B. Ennis has been 
elected a member at large of the Tech- 
nical Committee of the institute. 


Shop Improvements 


Tue Central of New Jersey has con- 
tracted for alterations on two of its 
buildings at the Elizabethport, N. J., 
shops at a total cost of $387,466. One of 
the buildings, now used as a locomotive 
machine, erection and boiler shop, will 
be converted into a Diesel-electric loco- 
motive shop at a cost of $372,600. The 
other building will be changed from a 
freight-car repair shop to an engine- 
traction-motor repair shop at a cost of 


$14,866. 


Locomotive Rules Amended 


Tue Interstate Commerce Commis- 
sion has modified its rules and instruc- 
tions for the inspection and testing of 
locomotives to remove the June 1, 1948, 
deadline from requirements calling for 
the installation, on steam locomotives 
built before March 1, 1946, of specified 
emergency brake valves, water gauges, 
and equipment for the auxiliary opera- 
tion of air-operated power reverse gears. 
These requirements were set out in a 
January 16, 1946, order which stipu- 
lated that the installations be made the 
first time the locomotives received class 
3 or heavier repairs, “but not later than 
June 1, 1948.” 

The modifying order, which elimi- 
nated that deadline, was dated April 27. 
It still leaves in effect the 1946 order’s 
requirement that the installations be 
made the first time the locomotives re- 
ceive heavy repairs. That order also 
still requires that steam locomotives 
built on and after March 1, 1946, be 
likewise equipped. 


Equipment Depreciation Rates 
Prescribed for Two Roads 


EQUIPMENT depreciation rates for the 
Chicago, Rock Island & Pacific and 
the New York Central are among those 
-prescribed by the Interstate Commerce 
Commission in a recent series of sub- 
orders in the general proceeding, De- 
preciation Rates for Equipment of 
Steam Railroad Companies. 

The rates for the Rock Island are 
prescribed in Sub-order No. 747, which 
is the initial sub-order for the reorgan- 
ized company. They are as follows: 
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Steam locomotives, 2.85 per cent; other 
locomotives, 5.52 per cent; freight-train 
cars, 3.39 per cent; passenger-train cars, 
3.47 per cent; work equipment, 3.83 per 
cent; and miscellaneous equipment, 13.6 
per cent. 

The rates for the N.Y.C. are pre- 
scribed in Sub-Order No. 142-B, which 
is a modification of Sub-Order No. 
142-A. They are as follows: Steam loco- 
motives, owned, 3.4 per cent, leased, 3.8 
per cent; other locomotives, owned, 3.3 
per cent, leased, 6 per cent; freight- 
train cars, owned, 3.23 per cent, leased, 
3.84 per cent; passenger-train ` cars, 
owned, 2.96 per cent, leased, 3.07 per 
cent; floating equipment, owned, 2.74 
per cent; work equipment, owned, 3.84 


per cent, leased, 4.07 per cent; miscella- 
neous equipment, owned, 15.5 per cent, 
leased, 17.84 per cent. 


Miscellaneous Publications 


VANADIUM STEELS FOR LOCOMOTIVE 
AND Car _ Construction—Vanadium 
Corporation of America, 420 Lexington 
avenue, New York 17. 88 pages; 834 in. 
by 11% in.; hard binding. Briefly de- 
scribes, in technica] sections on forgings, 
castings, springs, plate, and steels and 
irons for Diesel locomotive construction, 
each grade of canadium alloy steel and 
iron, with typical analyses for use in 
selecting most suitable composition for 
any specific application. 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the May Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Chicago Great Western .................. = a 6,000-hp. pee Spa 
O E RENAA 


3 1,500-hp. ee frt. 


a 
Grand Trunk Western ... 112 
New York Central .......... 128 


108 600-hp. Diesel-elec. switch 
Norfolk & Western Laanen 7 2-8-82 a 
5t 2-6-6-4 .. 


1,000-hp. Diesel-elec. swi 
3,000-hp. Diesel-elec. frt. .. 
3,000-hp. Diesel-elec. frt. 
378 1,000-hp. Diesel-elec. 
4 4,000-hp. Diesel-elec. f 
23 1,000-hp. Diesel-elec 
23 2,000-hp. Diesel-elec. transfer 
e 3,000-hp. Diesel-elec, frt. —. 
1,000-hp. Diesel-elec. 


units) 


-Electro-Motive 


switch. Electro Motive 


Freicut-Car ORDERS 


Road No. of cars Type of car Builder 
Chicago & North Western .............. 1,0005 50-ton box - 
6505 70-ton hopper Pullman-Standard 
6505 70-ton gondola ..... Bethlehem Steel 


Norfolk & Western ............. 
St. Louis-San Francisco . 
St. Louis Southwestern ....000.0......... 
Terminal R. R. Assn. of St. Louis 14 


70-ton covered hopper 
50 70-ton gondola ............ 
50 70-ton covered hopper 
Cabooses 


Pressed Steel Car 
American Car & Fdry. 
....International Ry. Car 
& Equip. 


Freicut-Car INQUIRIES 


Road No. of cars Type of car Builder 
Delaware, Lackawanna & Western 50 70-ton covered hopper ..........-..c0-s0-+ DIET, 
PASSENGER-CAR ORDERS 
Road No. of cars Type of ca Builder 
Wabash aai aA 67 Sleeping -..............-seseeseesceseeseseeceeeee-American Car & Fdry. 


1 The delivery of these locomotives—scheduled for the summer of 1949—will complete the road’s 
Dieselization, with the exception of branch-line operations. 


2 Delivery 
of this equipment will increase the road’s Diesel 


of the locomotives is scheduled to begin in June, at the rate of two each month. Receipt 
eet to 47. 


Twenty-nine of the 37 1,000-hp. switching locomotives are for the Indiana Harbor Belt. Sixteen 
of the 29 will be used to make up 8 2,000-hp. transfer locomotives. The transfer locomotives also are 
for the Indiana Harbor Belt. Ten of the 26 1,000-hp. switching locomotives are for the Pittsburgh & 
Lake Erie. Delivery of the new equipment is scheduled for various times during 1949. 

‘Construction of these locomotives will begin after the completion of the ten 2-8-8-2’s, expected for 


next December, which were reported ordered in the Janua 


issue of the Railway Mechanical Engineer. 


The new 2-8-8-2’s will be compound Mallets of class Y6b, with simple tractive force of 152,206 D. 
and a compound tractive force of 126,838 lb. The other five will be of class A, a single-expansion 
articulated locomotive with a tractive force of 114,000 1b. 


5 The Chicago, St. Paul, Minnea 
150 gondolas and 150 hop 
August and deliveries o 
respectively. 


r cars of the new order. Delivery of the box cars is schi 
the hopper cars and gondolas will start in September and November, 


0 . 
lis & Omaha, subsidiary of the North Western, will be alloted 


eduled to begin in 


® To cost approximately $750,000. Delivery is expected during the fourth quarter of the current year. 


7 Double-bedroom, 12-roomette type. 
Nores: 


The Missouri Pacific Lines have been authorized by the district court at St. Louis, Mo., to purchase 


45 Diesel-electric locomotives costing $11,166,600, and 1,000 70-ton hop 8 i 0 
i 8,665,000. Twenty-three of the locomotives will be assigned 


5214-ft. 


ondola cars costing an estimated 
to the 


r cars and 1,000 70-ton, 


.P. as follows: 10 1,000-hp. switchers for service at Kansas City, Mo., replacing the present 
steam coal-burning locomotives aoe in use; eight three-unit 4,500-hp. freight Jocomoti through 
freight service between Osawatomie, Kan., and Little Rock, Ark., on the road’s Southern 


ves for 
sas and 


Central divisions; one two-unit 3,000-hp. locomotive for service between Parser Ta La, and Houston, 


Tex., an 
St. Louis-Texas run and one to t 


d four t it 4,000-hp. passenger locomotives, three of which will 
S Tin ond f: paes between Little Rock and Lake Charles, La. 


assigned to the 
The hopper cars 


lso will be assigned to the M.P. The Gulf Coast Lines and the International-Great Northern, M.P. 
Subaidiatiès, Sill seceive eight 3,000-hp. freight, two 4,500-hp. freight, four 1,500-hp. switching and 


eight 1,000-hp. switching locomotives. 
G.C.L. and the 1.-G.N 


The gondola cars will be alloted in equal amounts to the 
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P ROBABLY no railroad man need be told that every 
carload of C & O’s record-breaking tonnage moved be- 
hind steam. 


Nor will it surprise many that almost every ton made 
most of its miles behind Lima-built locomotives. 


The significant point is this: Here is an example of 
what modern steam power can do. It is a special exam- an 
ple, to be sure, but a concrete one. Those are real loco- 
motives, making real miles, moving real tonnage—and 
lots of it. Almost to an engine, they are modern—mod- 
ern from the rims up, from the pilots back. 


Could any other type of power—including older steam 
locomotives—have equalled C & O’s cost per ton-mile ? 


We doubt it. That’s why we say there ts a place for 
steam—and in this place, the modern steam locomotive 
can do, and is doing, an outstanding job. 


It’s worth thinking about. 


LIMA 
HAMILTON 


CORPORATION 


DIVISIONS: Lima, Ohio—Lima Locomotive 
Works Division; Lima Shovel and Crane Division. 
Hamiiton, Ohio—Hooven, Owens, Rentschler 
Co.; Niles Tool Works Co. 


PRINCIPAL PRODUCTS: Locomotives; Cranes 
and shovels; Niles heavy machine tools; Hamil- 
ton diesel and steam engines; Hamilton heavy 
metal stamping presses; Hamilton-Kruse auto- 
matic can-making machinery; Special heavy ma- 
chinery; Heavy iron castings; Weldments. 
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Deems SUPPLY CoRPORATION.—Rob- 
ert J. Passani has been appointed assist- 
ant to the president of the Deems Supply 
Corporation. Mr. Passani is a graduate 


R. J. Passani 


of the University of Vermont in 1925. 
Before joining Deems Supply, he was 
sales director for the Tempil Corpora- 
tion of New York. 


+ 


BaLpwin Locomotive W ORKS.— 
Frank B. Powers has been elected as- 
sistant vice-president, engineering, of 
the Baldwin Locomotive Works. 

Mr. Powers is a graduate of the Uni- 
versity of Illinois (1926). He was 


F. B. Powers 


engineering manager for the transpor- 
tation and generator division of the 
Westinghouse Electric Company until 
1945 and subsequently was executive 
vice-president of Great American In- 
dustries, Inc. He joined Baldwin in 
January, 1947, as assistant to vice-presi- 
dent—operations, and in July of that 
year was given complete responsibility 
for all engineering activities of the 
Eddystone division. 


+ 


CANADIAN UNITCAST-STEEL, Ltp.— 
The Unitcast Corporation, Toledo, Ohio, 
in cooperation with Canadian associates, 
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Supply Trade Notes 


has announced the organization of a 
subsidiary, (Canadian Unitcast-Steel, 
Ltd., and the purchase, by its subsidiary, 
of the steel-casting foundry and business 
of the Canadian Brake Shoe & Foundry 
Co., in Sherbrooke, Que. The new com- 
pany’s office will be located in Sher- 
brooke. 


+ 


AIR REDUCTION SALES COMPANY.— 
The apparatus sales and arc-welding 
sales departments of the Air Reduction 
Sales Company have been merged as the 
equipment sales department. Dale D. 
Spoor, formerly manager of dealer sales, 
has been appointed manager of the new 
department. Ira B. Yates, formerly 
manager of arc-welding sales, will man- 
age arc-welding and supplies sales, and 
J. F. Carroll, formerly assistant to the 
apparatus sales manager, has been ap- 
pointed manager of apparatus sales. 


+ 


WHITING CorporaTion.—The Chica- 
go district sales office of the Whiting 
Corporation is now located at the First 
National Bank Building, 33 South Clark 
street, Chicago 3. The district sales 
office at Pittsburgh, Pa., is now located 
at the Empire Building, 505 Liberty 
avenue, Pittsburgh 22. 


+ 


AMERICAN STEEL & WiRE Co.—Law- 
rence F. Black, superintendent of the 
engineering and maintenance depart- 
ment of the American Steel & Wire Co. 
(a subsidiary of the U. S. Steel Cor- 
poration) at Duluth, Minn., has been 
appointed assistant chief engineer, and 
Charles B. Hull assistant division engi- 
neer of construction. John A. Slenker, 
assistant general superintendent of the 
Duluth works, has been appointed gen- 
eral superintendent, succeeding the late 
F. J. Martin. 


+ 


CuMMINS ENGINE Company.—L. W. 
Beck has been appointed vice-president 
—sales; D. J. Cummins, vice- -president 
—engineering; W. M. Harrison, vice- 
president and treasurer; and Carl R. 


L. W. Beck 


Fox, formerly vice-president and works 
manager, a director of the Cummins 
Engine Company. 

L. W. Beck joined Cummins Engine 
nine years ago as manager of the central 
regional office at Chicago and has 
worked as general sales manager at 
Columbus, Ohio, headquarters since 
September, 1946. As vice-president, he 
will be in charge of all sales, service and 
advertising activities. 

D. J. Cummins joined the company in 


D. J. Cummins 


1919 and was appointed manager of en- 
gineering in July, 1947. 

W. M. Harrison has been with Cum- 
mins since 1943 and, at the time of his 


W. M. Harrison 


recent election, was treasurer and con- 
troller of the company. 


+ 


GENERAL AMERICAN TRANSPORTATION 
CORPORATION.—Lester Selig, vice-chair- 
man of the board of directors of the 
General American Transportation Cor- 
poration at Chicago, has been elected 
chairman of the board, succeeding Mar 
Epstein, who becomes chairman of the 
executive committee. John P. McFad- 
den, eastern sales representative at New 
York, has been elected vice-president 
and a director, succeeding Bennett Ep- 
stein, who has retired. Elmer Layden, 
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A LOCOMOTIVE 
MODERNIZED WITH THE FRANKLIN 
SYSTEM OF STEAM DISTRIBUTION 


handles... 


more freight 
... faster 


with less fuel and 
lower maintenance 


There are no other changes or combinations of 
changes which you can make in existing steam 
motive power that will produce such funda- 
mental improvements in locomotive performance 
as equipping the engine with the Franklin Sys- 
tem of Steam Distribution, using poppet valves. 
Without increasing fuel consumption or boiler 
capacity, you can increase horsepower at normal 
operating speeds by 19% to 30%. When this 
greater power is not being utilized, you will 
normally achieve average fuel savings ranging 
from 15% to 25%, depending on operating con- 
ditions. 

We would like to give you figures to show what 
can be expected in the way of improvements 
from your own locomotives. 


On February 4th, Sante Fe’s 4-8-4 type loco- 
motive, No. 3752, re-entered service—modern- 
ized and equipped with the Franklin System of 
Steam Distribution, Type B. It went into regu- 
lar freight service immediately and has con- 
tinued in this service without interruption. It 
has proved its ability to handle heavier loads 
and has made some remarkable cuts in running 
time of heavy freights. While figures are not 


FRANKLIN 


STEAM DIS{RIBUTION SYSTEM œ 


NEW YORK e 
BOOSTER ° 


yet available it is evident that fuel and water 
consumption are substantially reduced. To date 
valve-gear maintenance has been practically 
nil and there is every indication that — with 
poppet valves, with the simplicity of the rotary 
valve-gear that has all driving parts located 
on the outside, and with improved drifting 
— machinery maintenance will be reduced and 
locomotive availability greatly increased. 


RAILWAY SUPPLY COMPANY 


CHICAGO e 
RADIAL BUFFER ° 


MONTREAL 
COMPENSATOR AND SNUBBER ° 


For additional information, use postcard, pages 51-52 


POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS * DRIVING BOX LUBRICATORS * STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 
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BEATTY Single End Punch 
available in capacities up 
to 200 ton. 


BEATTY No. 11-B Heavy 
Duty Punch for production 
tooling and use with BEATTY 
Spacing Table. 


f 
BEATTY Co-Pun-Shear — 


one unit does coping, punch- 
ing, shearing. 


BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


BEATTY 250-ton Gap Type 
Press for forming, bending, 
flanging, pressing. 


112 (333) 


Ù HAAERE'S A BEXTER 


SHOTGUN 


WEDDING 


Fast, low-cost production today 
demands machines correctly de- 
signed, correctly tooled for the 
specific job to be done. It de- 
mands perfect mating of ma- 
chine to job, and this calls for 
the best engineering experience 
available to you. Here is where 
BEATTY ENGINEERING comes in. 
We know there is a BETTER way 
to do most production jobs. Our 
broad experience in finding that 
better way for so many com- 
panies is assurance that we can 
contribute to the solution of 
your problems. Write or phone 
us about your needs. Your best 
insurance for fast, quality pro- 
duction at a competitive cost is 
a BEATTY machine engineered 
to your specific needs. 


WAN KO DO we * 


Q ` 


MACHINE AND 
MFG. COMPANY 
HAMMOND, INDIANA 


formerly assistant to president of the 
Shippers’ Car Line Corporation (sub- 
sidiary of the American Car & Foundry 
Co.) and special representative of 
A.C.F., with headquarters at Chicago, 
has joined General American as sales 
representative at Chicago. 


+ 

PULLMAN-STANDARD CAR MANUFAC- 
TURING CompaNy.—George L. Green, 
formerly western district sales manager 
of the American Locomotive Company 
at Chicago, has joined the Pullman- 
Standard Car Manufacturing Company. 
Mr. Green will be in charge of miscel- 
laneous sales at Chicago. H. S. Hagan, 
manager of works at the Hammond 
(Ind.), plant of Pullman-Standard, has 
been appointed acting manager of the 
company’s plant at Butler, Pa., succeed- 
ing R. M. Fox, who has been granted a 
leave of absence. Francis M. Gunn, as- 
sistant to president, at Chicago, has re- 
tired after 56 years of service with 
Pullman-Standard. 


+ 


AMERICAN BRAKE SHOE COMPANY.— 
Maynard B. Terry has been appointed 
general sales manager of the American 
Brakeblok division of the American 
Brake Shoe Company. Mr. Terry, for- 
merly manager of equipment sales, has 


M. B. Terry 


served in various sales capacities since 
joining the company in 1943. In his 
new position, he will continue to be 
located at the division’s headquarters in 
Detroit. 


+ 
RALSTON STEEL Car CoMPANY.—John 
A. Dillon, 280 Park avenue, New York, 
has been elected to the board of directors 
of the Ralston Steel Car Company. Mr. 
Dillon was formerly vice-president of 
the Pittsburgh Screw & Bolt Co., Pitts- 
burgh, Pa., and more recently has been 
associated with the Office of Defense 
Transportation, Washington, D. C., and 
the American Car & Foundry Co., New 
York. 
+ 
PARKER APPLIANCE COMPANY.—The 
Parker Appliance Company, Cleveland, 
Ohio, has appointed the Globe Machin- 
ery & Supply Co., Des Moines, Iowa, a 
distributor of its complete line of tube 
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Photograph through courtesy 
of Baldwin Locomotive Works 


in Indian Railway Locomotives 


The 4-6-2 locomotive illustrated has three 
Security Circulators in the firebox, an indication 
of the interest the Indian Government Railways 
is taking in the advantages of Circulators for 
coal-burning steam passenger locomotives. 

This is another example of the steadily 
widening recognition of the effectiveness of | 
Security Circulators for increasing the steaming 


efficiency of a locomotive. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK « CHICAGO 
SEC UR UF CIRCULATOR DIVISION 
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No doubt about it! That’s what 
you get when you install Inland 
4-Way Floor Plate in your plant. 
This modern skid-resistant floor- 
ing, with its 4-way safety lug pat- 
tern, provides built-in protection 
and economy wherever feet or 
equipment must go .. . floors, 
walkways, ramps, platforms, steps. 
INLAND STEEL CO., 38 S. Dear- 
born St., Chicago, Ill. Sales Offices: 
Chicago, Davenport, Detroit, In- 
dianapolis, Kansas City, Milwau- 
kee, New York, St. Louis, and 
St. Paul. 


WRITE FOR BOOKLET 


f Sacked by ad Fd 
5 te Dats wes A 


INLAND (iiu 
WAY FLOOR PLATE 
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fittings, valves and accessories for hy- 
draulic and fluid-handling systems. 
+ 

Lima-HAMILTON CORPORATION .— Lisle 
F. Small, formerly president of the 
United Engineering (Company, has 
joined the engineering division of the 
Lima-Hamilton Corporation. 

+è. 

GREAT LAKES STEEL CORPORATION.— 
A. B. McCoy, formerly St. Louis, Mo., 
representative for the Baldwin Locomo- 
tive Works, has been appointed by the 
Great Lakes Steel Corporation to handle 
sales of nailable steel flooring in the 
St. Louis area. 

+ 

HUNT-SPILLER MANUFACTURING Cor- 
PORATION.—J. B. Hanks, formerly trav- 
eling locomotive inspector of the Illinois 
Central, has been appointed sales repre- 
sentative in the middle-south territory 
for the Hunt-Spiller Manufacturing 
Corporation. 

+ 

ReynoLps Metats Company.—Neil 
F. Ritchey, formerly metallurgical engi- 
neer for the General Electric Company 
at Fort Wayne, Ind., has been appointed 
an engineer in the technical service de- 
partment of the Reynolds Metals Com- 
pany, Louisville, Ky. Sublette M. Wal- 
ton has been appointed industry manager 
in charge of sales and all operation con- 
nected with the company’s Alumi-Drome 
division. 

+ 

Wıne RarLway APPLIANCE Com- 
PANY.—T homas C. Fleming, assistant to 
the president of the Wine Railway Ap- 
pliance Company, since December, 1946, 
has been appointed vice-president. Mr. 
Fleming joined the company in 1941, 
before which he was assistant to the 


T. C. Fleming 


vice-president of the West-Penn Cement 
Company. Mr. Fleming remains also 
assistant to the president of the Unitcast 
Corporation, of which Wine Railway is 
a division. 

+ 


CARNEGIE-ILLINOIS STEEL @ORPORA- 
TION.—Fred H. Johnson, chief engineer 
of the Carnegie-IIlinois Steel Corpora- 
tion’s Chicago district, has been ap- 
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00 MILLION 


GM Diesel miles 
on the 
Atlantic Coast Line 


UTSTANDING mileage 
totals, marked by high avail- 
ability averages on railroad after 
railroad, are potent evidence of 
the soundness of General Motors 
Diesel locomotives. 


1 


\| 
Loco. IOTIVES 


Witness the tremendous record of 
53 General Motors passenger 
Diesels on the Atlantic Coast Line. 
During the past eight years these 
locomotives have amassed a grand 
total of 50,000,000 miles — a 
monthly average of 15,825 miles 
per locomotive. 


Together, they have met their as- 
signed mileage 94.3% of the time. 
Twenty-nine of them, delivered 
between 1939 and 1942, have 
passed the million-mile mark. 


Pulling crack trains like the 
Champion, Florida Special 
and Miamian, these General 
Motors Diesels handle heavy 
winter traffic between Wash- 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS 


Tad 


ington and Florida —a run that 
ranges from rugged winter weather 
to extreme summer heat. 


Here again, General Motors loco- 
motives take the honors for fast 
scheduled operation with unpar- 
alleled passenger comfort, plus 
on-time performance matched by 
no other form of travel — all with 
operating and maintenance econ- 
omies highly attractive to railroad 
management. 


LA GRANGE, ILL. 


Frew... 2f shen M2222! TF nn naeensiain 


Here's How RUST-OLEUM 
Saves Labor and Money 


Time 
Less Preparation 
lasting, fame clean- 
No sanga Seal dissolvers are 
necessary- erely wir res’ 
to remove rust scale, dirt, etc. 
Rust-Oleum Goes on Faster 


@ It saves 25% on application 


allon. Excellent 
area age,gallons of economy. 
Enduring Protection 


To USE 
ost LASTING 
"SATISFACTION 

APPLY BY 
BRUSH, DIP OR 
SPRAY 
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It’s the Scientific Rust P 


For Maintenance Savings --: 


TOP RUST 


uith 


UST-OLEUM 


reventive that 
‘Brine, Smoke, 


ter, 
by Wa Acid, Ete. 


Uremic 


Rust-Oleum Rust Preventives can help you to 
achieve greater net profits by a considerable 
reduction in the cost of maintenance of all rust- 
able metal surfaces. Indoors or out— wherever 
rust threatens— Rust-Oleum cuts losses from 
rust. IT CAN BE APPLIED DIRECTLY OVER 
RUSTING METAL — by brush, dip or spray. 
It's tough, elastic, weatherproof! 
The use of Rust-Oleum adds extra years of 
service to rolling stock, bridges, metal build- 
ings, right-of-way structures, signal equip- 
ment, tanks, towers, etc. Rust-Oleum provides 
lasting protection for an average of 2 cent 
a square foot per coat material cost. 


Get the facts NOW. Write today for Catalog 
No. 145. 


R U ST- Q LE UM CORPORATION 


2419 Oakton Street 


Evanston, Ilinois — 


pointed assistant chief engineer at Pitts- 
burgh, Pa. David C. Affleck, general 
supervisor, project engineering, of the 
Corporation’s Gary Steel Works, at 
Gary, Ind., has been appointed assistant 
chief engineer. 
+ 

William S. Saylor, Cleveland, Ohio, 
has been appointed manager of the dist- 
rict sales office at Detroit, Mich. He suc- 
ceeds Francis C. Hardie, who has been 
assigned other duties at Pittsburgh, Pa. 


Mr. Saylor is succeeded by James T. 
O’Connor. 


+ 


MORTON-GREGORY CORPORATION.— 
Purchase of the manufacturing assets 
and patent interests of the Nelson Stud 
Welding Corporation of Lorain, Ohio, 
and its associated companies, by the re- 
cently formed Morton-Gregory Corpora- 
tion of Michigan, has been announced 
by Henry J. Morton of Detroit, Mich., 
president, and George E. Gregory, To- 
ledo, Ohio, vice-president and general 
manager of the new firm. The Nelson 
manufacturing and engineering activities 
will be centralized at the Lorain plant, 
which will be known as the Nelson stud 
welding division of Morton-Gregory. 


+ 


Iron & STEEL Propucts, INc.—Frank 
M. Sweeny has been appointed sales rep- 
resentative of Iron & Steel Products, 
Inc., with headquarters at Baltimore, 
Md. 

+ 

ArMCO STEEL CoRPORATION. — T he 
name of the American Rolling Mill 
Company has been changed to Armco 
Steel Corporation. 


+ 


STANDARD FORGINGS CORPORATION.— 
Dana R. Cornell, vice-president in 
charge of manufacturing of the Stand- 
ard Forgings Corporation, has been 
elected a director to succeed Charles R. 
Lewis, a vice-president of the company, 
and Arthur F. Reum, formerly assistant 
vice-president, has been elected vice- 
president sales department. 


Ld 


GENERAL Motors CORPORATION, ELEC- 
tro-MotiveE Divis1on—In_ connection 
with the expansion of the engineering 
activities of the Electro-Motive Di- 
vision of General Motors, R. M. 
Dilworth, chief engineer, has been 


appointed engineering assistant to 
vice-president; E. W. Kettering, as- 
sistant chief engineer, succeeds Mr. 
Dilworth, and L. F. Campbell, chief 
production engineer, has been ap- 
pointed executive engineer, George 
W. Rukgaber has been appointed dis- 
trict sales representative in the Chi- 
cago regional sales office of Electro- 
Motive. 

R. M. Dilworth began his career in 
the gas-electric rail-car division of the 
General Electric Company in 1910 as 
a construction machinist. Shortly 
thereafter he became an experimental 
machinist in the company’s rail-car 
division and subsequently advanced 
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this new device keeps an 
Elect Eye 
k on the bearings 


\ The Westinghouse-Union Hot 

Bearing Detector brings an 

important new safeguard to 

passenger equipment. It solves the 
problem of hot bearing detection. 


va 


the engineer—BEFORE any damage 
results. 


The device disregards temperature 
fluctuations due to weather and oper- 
ating conditions; only the abnormal, 


Any undue rise in the temperature 
of an individual bearing is immediately 
detected and reported—by red light to 
the train crew, by signal whistle to 


K 


threatening rise causes it to react. 


Leaflet No. 2464 gives the complete 
story of principle and operation. We 
will be glad to send you a copy. 


Brakes are Basic 


Westing house Air Brake Co. 


WILMERDING, ° 


fo 
Railroad ogress 
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@ in accessibility 
@ in floor-space 


H economy 
By @ in vital safety 
S features 


@ in improved 
construction 


Illustration shows 1200-ton T-D 
Billet Sheor in large steel mill, 
used for obtaining test coupons 
from rollings of structural shopes, 


@ Once again Thomas pioneers a radical improvement in 
design . . . this time it’s the new T-D Billet Shear. 

All gears and moving parts are completely enclosed 
and the motor-drive is located overhead. Thus the 
T-D saves valuable floor space and provides greater 

safety and accessibility, in addition to lowering operating 
and maintenance costs. 


Ask for further information on this newest 
Thomas machine for industry! 


a 
Jt be) dt No Er 


| 


- PITTSBURGH, 23, PA. 


20 


PUNCHES - SHEARS «+ PRESSES » BENDERS - SPACING TABLES 
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through several positions connected 
with Diesel construction. Mr. Dil- 
worth then went to the Philippines 
as construction superintendent for 
G.E. He later served as senior civilian 
engineer, Army Engineer Corps, in 
charge of the Manila and Subic Bay 
district. At the end of World War I 
he returned to the United States and 
became manufacturing engineer in 
charge of marine turbines and gears 
at the Erie, Pa., works of G.E. In 
1923 he was transferred to the rail- 
way department and headed the sec- 


tion working on gas- and Diesel- 
engine equipment. Mr. Dilworth 
became chief engineer of the Electro- 
Motive Engineering Company (now 
the Electro-Motive Division of Gen- 
eral Motors) in 1926. 

E. W. Kettering, who studied me- 
chanical engineering at Cornell Uni- 
versity, started his career as an ex- 
perimental engineer in the employ of 


E. W. Kettering 


the Winton Engine Company, assist- 
ing in the development of the unit 
injector which later became a part 
of the new engine on which the 
Winton staff and the General Motors 
Research Laboratories were collab- 
orating. He became experimental 
engineer for Electro-Motive at De- 
troit, Mich., in 1938, and, later, staff 
engineer in charge of engines. He 
was appointed senior project engineer 
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NAILABLE STEEL FLOORING helps keep gondolas off the Bad 
Order Report, saves you money in floor repair and replacement 
costs. Check these points that show why NAILABLE STEEL 
FLOORING cuts floor maintenance costs and keeps cars where 
they belong—on the line, bringing in revenue. 


Greater Strength—Channel design gives NAILABLE STEEL 
FLOORING higher strength, more resistance to dishing than 
steel plate floors. After months of grinding impacts from 
magnets, hot pig iron and the clamshell shown, the NAIL- 
ABLE STEEL FLOOR in a test car retained its over-all 
flatness and nailability, its suitability for blocked and 
skidded loads. 


No Nail Damage— Nails can’t rip or splinter NAIL- 
ABLE STEEL FLOORING, can’t damage it in any way. 
Held tighter than in wood, the proper size nails 
(20d or 30d in gondolas) are easily driven into the 
nailing grooves and can be readily removed. 


High Rust Resistance— NAILABLE STEEL FLOOR- 
ING is safer from rust because it’s made from 
N-A-X HIGH-TENSILE steel which has three to five 
times the corrosion resistance of plain carbon steel 
and more than twice that of copper-bearing steel. 


Combining nailability and strength, NAILABLE 
STEEL FLOORING does the job of both wood and 
conventional steel plate floors—and does each of 
them better. It saves money in operating as well 
as maintenance costs. When your next new car 
or rebuilding program comes up specify NAIL- 
ABLE STEEL FLOORING. 


NO TORN UP PLATES. This photograph shows gon- 
dola service at its roughest. Big clamshells like 
this ten-ton giant often tear rivet heads out of 


steel plate floors and rip up the cover plates. 
NAILABLE STEEL FLOORING cannot be torn up 
because it has no projecting rivet heads, no plate 
edges. 


*PATENTS PENDING 


mn 


a * 


GREAT LAKES STEEL CORPORATION 


i STEEL FLOOR DIVISION « PENOBSCOT BUILDING »• DETROIT 26, MICHIGAN 
arte UNIT OF NATIONAL STEEL CORPORATION 


NAILABLE 
STEEL FLOORING 
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Better...Lower Cost Cleaning 
of Engine and Other 
od Metal Parts 


— 


macn’? € HEAR avison Ta 


Nissen Aja-Dip Cleaning Machine eliminates 
hand work on any part you have to clean, and it 
For Diesel Parts does its cleaning job faster and better than any 
Use Magnus 755 other machine now available. 


. the carbonized oil The repeated and dynamic roiling of the clean- 
remover that made avi- ing solution as the work is raised and lowered 
many times a minute in the solution provides con- 
stantly changing contact by fresh cleaning solu- 
tion with all areas of the work. Moreover, it imparts 
a vigorous mechanical shearing action, by the 
solution, on the dirt. 


ation history during the 
war and has gone on 
to new fields of su- 
perior service wherever 
these stubborn deposits 
have to be removed. Many railroads are now using these machines 
to cut costs, boost production and improve cleaning 
quality. 


MAGNUS CHEMICAL COMPANY 
77 South Ave., Garwood, N. J. 


IN CANADA — MAGNUS CHEMICALS, LTD. 
4040 Rue Masson, Montreal 36, Que. 


Service repisséntatvos in prindpal cities 
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in 1942 and, subsequently, assistant 
chief engineer. 

L. F. Campbell is a graduate oí 
Sheffield Scientific School, Yale Uni- 
versity (1920). He was in the busi- 
ness of automobile sales and service 
at New Haven, Conn. until 1929, 
when he became a carburetor inspec- 
tor in the employ of the Pratt & 
Whitney Aircraft Company. He sub- 
sequently was assistant chief inspec- 
tor, chief production engineer, and 
factory manager of the company’s 
plant in Kansas City, Mo., until De- 


L. F. Campbell 


cember, 1944, when he became vice- 
president and works manager of the 
precision gear department of Foote 
Brothers, Chicago. Mr. CampbeH be- 
came associated with Electro-Motive 
in 1945. 

George W. Rukgaber was born at 
Hornell, N. Y., and was educated at 
Toledo University and New York 
University. Immediately, prior to his 


G. W. Rukgaber 


appointment as district sales repre- 
sentative, Mr. Rukgaber was manager 
of the “Train of Tomorrow.” Previ- 
ously, he had been associated with 
General Motors for 19 years. 


+ 


GENERAL ELECTRIC COMPANY.—John 
J. Huether has been appointed manager 
of the transportation division, a new 
industry sales division of the apparatus 
department of the General Electric Com- 
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MINT-MARK OF O FINE CAST STEEL 


LOCOMOTIVE "= 
TIRE HEATER 


For FASTER-CLEANER Fire Lighting 


USE A 


MIAIHIIR 


LOCOMOTIVE 


dorta 


| 


Provides a Better 
Fire Bed More Quickly 


Every roundhouse needs the MAHR Locomotive 
Fire Lighter. It provides safe speedy fire lighting 

. it cuts down smoke ... it is portable .. . it 
saves time and money. 


EASY TO OPERATE 


The MAHR Locomotive Fire Lighter is easy to 
operate. Just spread coal evenly over the grates 
. «turn on the roundhouse blower .. . insert the 
MARR Fire-Off into the firebox . . . ignite and 
hold the nozzle over the fire bed. The nozzle sup- 
plies a hot wet flame which impregnates. the coal 
making the entire lighting operation just a matter 
of a few minutes. 


SPECIFICATIONS 


Hose length 15’0” 
Oil Hose, size y" 
Air Hose, size ¥,” 
Tank capacity 20 gals. 


Fuel: Kerosene, distillate or 
low grade fuel oil 


Air pressure required 
80-100 Ibs. 
Wheels, diameter 24” 
Height, overall 331/2” 
Floor space required 
23” x 78” 
286 Ibs. 


Shipping weight 


USES SAFETY VACUUM PRINCIPLE 


The fuel is drawn from tank by vacuum created by compressed air. The MAHR Fire- 
Off has no pressure on tank. Positively no danger of exploding tank or bursting oil 
hose. Unit has automatic air cut-off lever which if released for any reason, imme- 
diately extinguishes flame and lets oil flow back to tank. 


The MAHR Fire-Off is a safe rugged unit that is constructed to give many years of 


dependable service. 


Write for bulletin No. 450 today 


K 
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AHRIMANURACHURINGICON ni 
S DIVISION OF DIAMOND IRON WORKS, INC. $F 
MINNEAPOLIS, MINNESOTA, U. S. A. Bey 


VACUUM TORCH 


BLACKSMITH 
RIVET FORGE FORGE 


INEI 


LOCOMOTIVE FIRE OFF FURNACES (att TYPES) 


pany. Mr. Huether was formerly man- 
ager of the mining and steel mill section 
of the industrial department. 


+ 
Arcos CorroraTION. — The general 
offices of the Arcos Corporation, manu- 
facturers of stainless and alloy electrodes, 
have been removed to Fiftieth street and 
Paschall avenue, Philadelphia 43, Pa. 


-Joun C. Dorm Company—Walter 
E. Harvey has been appointed direc- 
tor-product development and research 
of the John C. Dolph Company, to 
supervise a new research program. 
Mr. Harvey is a graduate of Penn- 
sylvania State College (1932), with a 


W. E. Harvey 


B.S. degree in chemical engineering 
and of the University of Pennsylvania 
(1933), with an M.S. degree in science 
and chemistry. For the past nine 
years he has been employed by a 
manufacturer of insulating varnish. 
+ 

Tuomas A. Epison, INc.—Arthur J. 
Loughren, assistant general sales man- 
ager of the primary battery division of 
Thomas A. Edison, Inc., has retired after 
37 years of continuous service with that 
company. Mr. Loughren entered rail- 


A. J. Loughren 


road service on June 1, 1893, as a bat- 
teryman on the Mohawk division of the 
New York Central, and subsequently 
became maintainer and then signal fore- 
man on the Syracuse and Hudson divi- 
sions. In November, 1903, he was ap- 
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The torque arm mounting attaches the torque arm to the end 
sill of the truck. The ball end of the arm is surrounded by two 
rubber blocks, which are enclosed by the housing. In the stand- 
ard flex type of mounting, all movement, shock and vibra- 
tion are absorbed by the rubber. Special slide type of moust- 
ings can be furnished when additional movement is required. 


44 YEARS OF 


Spicer 


SERVICE 


—the torque arm 
and mounting 


in the Spicer 


POSITIVE 
GENERATOR DRIVE 


Smoothness and long life in the Spicer Generator 
Drive are helped by features in the torque arm 
assembly. The torque reaction of the gears is taken 
by the torque arm. One end is fastened to the gear 
housing and the other to the truck end sill. The torque 
arm is attached to the gear housing by two rubber 
bushings, which absorb shocks, vibration, and all 
movement by the flexing of the rubber. This prevents 
failures, and eliminates the necessity for lubrication. 


There are more than 6,000 Spicer Positive 
Generator Drives in operation on 60 different 
railroads. Write for full information giving all the 
advantages available to your railroad with the 
Spicer Positive Generator Drive. 


ositive Generator Drive 


Monufactured, Sold and Serviced by SPICER MANUFACTURING Division of Dana Corporation * TOLEDO 1, OHIO 
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SIvision 


AMERi Can FOOT Pitt spe No l = 
H. K. PORTER COMPANY, tes, 


PITTSBURGH 22 PA 


A Handy Guide for P. A.’s 
and Mechanical Men 


If you have anything to do with the design, 
specification or purchase of springs for 
railroad equipment, you will want this 
book—a 28-page handbook of engineering 
data on springs—28 pages of formulas, 
graphs, charts, tables and drawings. This 
book will tell you all you need to know 
about specifying springs of any type from 
light wire to heavy coil and elliptic springs 
for any purpose. It's yours for the asking. 
Write for your copy today. 


American-Fort Pitt Spring Division 
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pointed assistant signal supervisor on 
the Hudson division and, in 1906, signal 
supervisor on the Harlem, Hudson and 
Syracuse divisions. He joined the pri- 
mary battery division of Thomas A. 
Edison, Inc., on May 1, 1911 and sub- 
sequently was appointed assistant gen- 
eral sales manager. 


+ 


INDEPENDENT PNEUMATIC TooL Com- 
PANY. — The Independent Pneumatic 
Tool Company has removed its execu- 
tive and administrative staff from Chi- 
cago to a newly constructed administra- 
tion building adjacent to its main works 
in Aurora, Ill. 


Obituary 
ALLAN E. GoopHUE, vice-president 
and a director of the Chicago Pneumatic 
Tool Company at New York, died on 
April 20, tollowing a short illness. 
+ 


Rupo_r M. OSTERMANN, who retired 
on November 1, 1946, as vice-president 
of the Superheater Company, at Chi- 
cago, died in his sleep at his home in 
that city on May 5. 

+ 


H. A. Morrison, retired vice-presi- 
dent of the Simmons-Boardman Pub- 
lishing Corporation at Chicago, died at 
the Presbyterian hospital in that city 
on May 9 following a long illness. Mr. 
Morrison, who began his service with 
Simmons-Boardman as a sales repre- 
sentative at Chicago in 1925, was born 
on December 21, 1892, at Indianapolis, 
Ind. He studied electrical engineering 
at Purdue University and in 1912 en- 
tered the traffic department of the Penn- 


H. A. Morrison 


sylvania at Indianapolis. In 1915 he 
became a special apprentice in the elec- 
trical department of the Chicago, Rock 
Island & Pacific at Silvis, Ill. In June, 
1918, he was transferred to the office 
of the general mechanical superintendent 
at Chicago. He resigned on September 
1, 1919, to become sales engineer for 
the United States Light & Heat Corp., 
Chicago and on May 1, 1924, was ap- 
pointed district manager of the railway 
sales department. On May 1, 1925, Mr. 
Morrison resigned as distriċt manager 
of the United States Light & Heat Corp., 
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Ever weigh a Locomotive 
on Laboratory Scales?... 


Laboratory scales can’t weigh a 150-ton locomotive 
... but they do a lot better by constantly weighing and 
keeping tabs on the many Esso Railroad Products that 
speed trains along the nation’s highways of steel. 


Developed in America’s largest petroleum laboratories 
-.-proved by accurate performance-records kept in 
thousands of “labs on wheels” over millions of rail- 
miles— Esso Fuels and Lubricants today meet every 
petroleum problem of the railroads! 


June, 1948 


Railroad Lubricants and Fuels 
ee eh 


SOLD IN THE 18 STATES INDICATED 


Boston, Mass.—New York, N. Y.—Elizabeth, N. J.—Baltimore, Md. 
Richmond, Va.—Charleston, W. Va.—Charlotte N. C. 
Columbia, S.C.—Memphis, Tenn.—Little Rock, Ark.—New Orleans, La. 


Philadelphia, Pa. 


For additional information, use postcard, pages 51-52 125 


FOR BETTER PROFITS + + * USE eens Sverre woop 


For every 
car repair dollar 
spent in’31-’35 


Almost THREE 


dollars were 
spent in’41-’45— 


( *Figures from A.R.C.1. Statistics) 


Just for repairing freight cars alone the railroads paid out in 1946 
over $85,000,000 more than they made in profits. 
What's worse—the bill is steadily climbing. It was almost three times 
as great for the years from 1941 to 1945 as for the 1931-1935 period. 
Part of this toll is needless waste that can be stopped—by using 
pressure-treated wood for car decks, gondola siding, stringers, nailing 
strips, and other vulnerable parts. 
Many major railroads are already using pressure-treated wood to cut 
car repair costs, and so boost profits. Doubled and tripled life over 
untreated material has been reported. Let us 
help you to make these savings. 


In new cars and for repairs, specify 
pressure-treated wood. 


KOEPERS | PRESSURE-TREATED WOOD 


KOPPERS COMPANY, INC. 
PITTSBURGH 19, PENNSYLVANIA 
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to enter the service of Simmons-Board- 
man. On July 1, 1930, he was appointed 
business manager of Railway Signaling, 
a Simmons-Boardman publication, and 
on August 2, 1932, western manager in 
charge of sales in the western territory 
for all transportation publications of the 
company, continuing also as business 
manager of Railway Signaling. He was 
elected vice-president in November, 
1937, retaining the responsibilities of 
both of the aforementioned positions 
until his retirement. 
+ 

WıLLIa{ĮM E. Cape, a member of the 
Cade, Dwyer Company of Boston, Mass., 
for 45 years, died on April 22. Mr. 
Cade, who was 67 years old, had been 


| secretary of the New England Railroad 


Club for 35 years. 


Personal 


Mention 
General 


ANDREW J. FERENTZ, superintendent 
of the Buffalo division of the Lehigh 
Valley at Buffalo, N. Y., has been ap- 


| pointed assistant superintendent motive 


power-car, with headquarters at Sayre, 
Pa. 


M. H. LInGENFELDER, master mechan- 
ic of the Pennsylvania at Harrisburg, 
Pa., has been appointed superintendent 
of the Wilkes-Barre, Pa., division. 


W. H. GrmMson, assistant superin- 


| tendent of motive power of the St. 


Louis-San Francisco at Springfield, Mo., 


| has been appointed superintendent of 


| degrees from Purdue University, 


motive power at Springfield. 


James E. Benrer, general engine- 
house foreman of the Gulf, Colorado & 
Santa Fe (a part of the Santa Fe system) 
at La Junta, Colo., has been appointed 
general mechanical inspector at Topeka, 


| Kan. 


W. B. Berry, superintendent of mo- 
tive power of the St. Louis-San Fran- 
cisco at Springfield, Mo., has been 
appointed to the newly created position 
ot chief mechanical officer at Spring- 
field. 


N. R. Crump, vice-president of the 


| Eastern region of the Canadian Pacific 


at Toronto, Ont., has been appointed 
vice-president at Montreal, Que., with 
jurisdiction over all lines. Mr. Crump 
was born on July 30, 1904, at Revelstoke, 
B. C. He received his B. S. and M. E. 
and 
entered’ railroad service in 1920 as a 
machinist apprentice in the employ of 
the Canadian Pacific at Field, B. C., 
transferring to the western shops at 
Winnipeg, Man., in 1922. He attended 
Purdue from 1925 to 1929, after which 
he returned to his former post. In 1930 
he became night foreman at Sutherland, 
Sask., and, later, shop foreman at Leth- 
bridge, and Calgary, successively. In 
1936 he was transferred to Regina, Sask. 
Mr. Crump was appointed chief mechan- 
ical draftsman, Western lines, at Win- 
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for Permanent Heavy-Duty 
Floodlighting 


Pyle-National floodlight equipment is designed 
and constructed to withstand the most severe 
operating conditions. Complete range of types 
and sizes are available. 


RUGGED cast aluminum housings with tight 
à sealing doors and door glass joints—positively 
PORTAM js dust proof and moisture proof—give maximum 
100 to 1000 wotts protection to reflectors and lamps and reduce 
cleaning and other maintenance to an absolute 

minimum. 
STRONG, galvanized cast iron bases and 
brackets of many types are provided for simple 
ee A mounting and accurate adjustment in all loca- 

f tions. 
endable FLUSH—10” for Pit or 

Subwoy Wall or Ceiling ADVANCED DESIGN of the carefully molded 


0 ali ghting Mees p and highly polished reflectors and lenses insure 
@ E ah the highest optical efficiency—thoroughly an- 
nealed for maximum toughness. 


10”.12”.14".16"-18.23” 
for 100 10 2000 watt lamps 


Write for catalog 2100 giving complete in- 
formation. 


The services of our trained and experienced 
: floodlighting specialists are available at all times 
SHORT RANGE—10”-12” 


for Wall Mounting to advise and assist in installation problems. 
100-150-200 wotts 


THE PYLE-NATIONAL COMPANY 


1358, NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 
SINCE 1897 Offices: New York e Baltimore e» Pittsburgh e St. Louis e St. Paul e San Francisco e Cleveland 
Export Department: International Railway Supply Co., New York e Canadian Agent: The Holden Co., Ltd., Montreal 


CONDUIT FITTINGS o PLUGS and RECEPTACLES » TURBO-GENERATORS + LOCOMOTIVE HEADLIGHTS ¢ MULTI-VENT 
June, 1948 For additional information, use postcard, pages 51-52 127 


DURVAM IES AUATAIC 


Lotomotive Packings 
for THROTTLES 


A Superior Pack- 
ing for Super- 
heated Steam 
and High Pres- 


sures... 


RRENA ANNA a Lc BRN 


DURAMETALLIC STYLE D-911 PACKING 


Durametallic Throttle Packing is supplied in ready-to-apply 
ring sets. Easy to install. Permits free operation of the stem. 
Provides a shopping to shopping service. 


The 
PERFEC 
SEAL 


DURAMETALLIC 


KALAMAZOO 


CORPORATION 


MICHIGAN 


B 

| Reduce Costs EE TN as Well as In 
f with 
|ROUSTABOUT CRANES 


. . . The fast tractor-footed load hustlers 


Don’t stop at cutting materials handling costs 


4 


inside your plant—go outside and start slash- 
ing in the wide expanses that eat up profits. 
With a Roustabout crane you've got a hook, 
\ a magnet, or a grab-bucket anywhere you 
À want it—when you want it. Handles any- 
thing up to 7⁄2 tons, uphill or down. 
ok ada manpower-wasting de- 

p lays. Modernly engineer- 

ed for years of overwork 
. +. mounted on crawler 
or wheel tractors. Write 
for the whole efficiency 
story now—to Dept.G-3. 


HUGHES-KEENAN CORPORATION 


MANSFIELD, OHIO, U.S. A. 


Cad-Mandliug Speciatila sine 190¢ 
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nipeg in 1939; assistant superintendent 
of motive power for Western Canada in 
1940; assistant to the vice-president in 
1942, general superintendent, Ontario 
district, in 1943; assistant general man- 
ager, Eastern lines, Toronto, Ont., in 


N. R. Crump 


1944; general manager of the Eastern 
lines in January, 1946; vice-president 
and general manager of the eastern lines 
at Toronto in January, 1947, and vice- 
president of the Eastern region in Au- 
gust, 1947. 


H. G. Situ has been appointed act- 
ing superintendent of motive power of 
the International-Great Northern at 
Palestine, Tex. 


W. H. Jacxson has been appointed 
superintendent of the Norfolk division 
of the Norfolk & Western at Crewe, 
Va. Mr. Jackson was born at Austin- 


W. H. Jackson 


ville, Va. He became a special appren- 
tice in the Roanoke shops of the Norfolk 
& Western in June, 1923, later leaving 
to attend Virginia Polytechnic Institute, 
of which he is a graduate. He served 
in various capacities in the Roanoke 
shops and in the office of the super- 
intendent of motive power, transferring 
to Bluefield, W. Va., as a shop inspector 
in March, 1934. Mr. Jackson was as- 
sistant road foreman of engines on the 
Pocahontas and Norfolk divisions and 
became road foreman on the former divi- 
sion in December, 1938. In 1940 he was 
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THE NEW THOR CHIPPERS ARE 


BIN 


IN AIR TOOLING 


streamlined design centers 
N f W weight at the valve block... 
provides handling balance. .. 
puts weight behind the piston 


to absorb vibration and 
“kick-back.” 


No. 33 
3” Stroke 
Weight . . . 14% lbs. 
Length... 15%” 


No. 22 

2" Stroke 
Weight ... 13 lbs. 
Length... 14%" 


plate valve block features large 
N F W air ports that can deliver even at 
reduced air pressure full, constant 
power for faster. . . harder blows. 


drop forged steel handle is shaped for 
N F W comfortable hand grip, with ample clear- 
ance for large hands and gloves . . . elim- 
inates cramping and operator fatigue. 


No. 11 
1” Stroke 
Weight . .. 12 lbs. 
Length . . . 12%" 


WRITE TODAY FOR INFORMATION OR CALL A THOR BRANCH FOR DEMONSTRATION 


INDEPENDENT PNEUMATIC TOOL COMPANY 
600 West Jackson Boulevard, Chicago 6, Illinois 
Export Division: 330 W. 42nd Street, New York 18, N.Y. 
Birmingham Boston Buffalo Cincinnati Cleveland Denver Detroit Houston Los Angeles Milwaukee NewYork Philadelphia 
Pittsburgh  St.Lovis St.Paul SoaltlakeCity Seattle SanFrancisco Toronto,Canada SaoPaulo,Brazil London, England 


PORTABLE POWER 


*oeee#e#e#eeeteeerbeéee fe teeeeseee 


TELLE 


PNEUMATIC TOOLS ° UNIVERSAL AND HIGH FREQUENCY ELECTRIC TOOLS»e MINING AND CONTRACTORS TOOLS 
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Boosts Baking Output 100% in 


Electric Motor Repair Shops 


You can lick the 
electric motor short- 
age with this fast, effi- 
cient oven for drying 
and baking jobs. 
Many shops report 
100% increase in 
production with 
DESPATCH Ovens for 
coil, stator and arma- 
ture baking. 

Insure yourself against bak- 
ing failures with DESPATCH's 
uniform heat circulation and positive 
fresh air intake. (Improves working con- 
ditions, too ... exhausts fumes outside). 
Forced convection heat with ample ven- 


tilation prevents varnish from “cooking,” 


peeling or cracking ... gives speedy re- 
moval of moisture and volatile vapors. 
Automatic temperature control and high 
velocity airflow guarantee high quality 
baking. 

For DIESEL-ELECTRIC armatures and 
motors a DESPATCH Oven does a thor- 


4 OVEN 


DESPATCH 


COMPANY £ 


<a 


ough job faster. Handles up to five times 
as many heavy trafic motors as older 
equipment. Economical to operate . . . 
easy to load and unload .. . safe (Factory 
Mutual approved). 


DESPATCH OVEN COMPANY 


Minneapolis Office: 619 S. E. 8th St. 
Chicago Office: 221 N. LaSalle St. 


Offices in All Principal Cities 


WRITE TODAY 
for information 


Ew CLEANING MANUAL 


7 _ Now Available FREE! 


NAME = 
COMPANY. 


ADDRESS. 
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Please send me without obligation your new railroad cleaning and maintenance manual. 


CITY ONESTAT 
SER HE SS SS SS aa aa SS SS SSS SSS eS eee 


Contains results of more than 20 years 
of laboratory research, field service tests 
and practical application at major rail- 
road shops, yards and terminals. 


COUPON 
TODAY 


TURCO PRODUCTS, INC., Dept. RE-6 
6135 S. Central Ave., Los Angeles, Calif. 


appointed assistant trainmaster of the 
Scioto division and assistant superin- 
tendent on January 1, 1942. He was 
transferred to the Pocahontas division in 
February, 1944, and to the Norfolk divi- 
sion in February, 1948. 


M. E. Bowman, shop inspector of 
the Norfolk & Western at Shaffers 
Crossing, Roanoke, Va., has been pro- 
moted to the position of assistant en- 
gineer of tests at Roanoke. 


F. G. Baker, electrical engineer of the 
St. Louis-San Francisco, has been ap- 
pointed assistant superintendent of mo- 
tive power at Springfield, Mo. 


Car Department 


ARTHUR H. Keys, whose appointment 
as superintendent car department of the 
Baltimore & Ohio at Baltimore, Mä., 
was reported in the May issue, entered 
the service in 1913 of the B. & O. at 


A. H. Keys 


Pittsburgh, Pa. He became car foreman 
at Youngstown, Ohio, in 1918; general 
car foreman at the Riverside shops at 
Baltimore in 1925; district master car 
builder at Glenwood, Pa., in 1933, and 
assistant superintendent car department 
at Baltimore in January, 1944. 


SAMUEL R. FLoyp, assistant general 
foreman car repairs of the Southern 
at Spencer, N.C., has been appointed 
general foreman car repairs at Charles- 
ton, S.C. 


Henry G. CUNNINGHAM has been 
appointed foreman freight car repairs 
of the Southern at Meridian, Miss. 


Harvey E. Sowers has been ap- 
pointed foreman car repairs of the 
Southern at Winston-Salem, N.C. 


L. E. Hirsaseck, whose promotion to 
superintendent, car department, of the 
Chicago Great Western, with head- 
quarters at Oelwein, Iowa, was reported 
in the April issue, was born November 4, 
1898, at Marshalltown, Iowa. He began 
his railroad career with the Great West- 
ern in 1915 as a car repair helper at 
Oelwein, serving until 1917, when he 
joined the Navy for service during 
World War I. Re-entering the emplov 
of the Chicago Great Western in 1919. 
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ORIGINAL EQUIPMENT 
ON OVER 90% oF 


AMERICAN-BUILT 
DIESELS 


Dayton Endless V-Belts are 


specified for silent, safe, positive power transmission ! 


“Diesel service demands Daytons!”—that’s one way of 
putting it, for Diesel motive power calls for mighty 
rugged performance from modern V-Belt Drives. 

Dayton performance can be measured in terms of 
service—over a quarter-century to railroaders—and by 
the remarkable records these quality V-Belts have 
established for long life and economical delivery of 
smooth, dependable power. 

There’s a reason for this Dayton performance, a 
double reason: quality and maintenance. For Dayton’s 
40 years of experience in natural and synthetic rubber 


is backed by a trained crew of Railway Field Engineers 
who follow equipment to points of actual railway 
service—checking the records and the problems 
involved in rugged duty—paving the way for new 
records for the kind of performance that’s traditional 
with railroad men. 

Take advantage of the Dayton performance potential. 
Our engineers will welcome your inquiries, work with 
you, help you select the right drive for top service on 
your new equipment. Write or call: Railway Division, 
Dayton Rubber, Dayton, Ohio. 


Bue 
Dayton Rubber p Rui 


June, 1948 


For additional information, use postcard, pages 51-52 131 


Mr. Hilsabeck held various positions in 
the road’s car department until 1931. He 
then became inspector foreman at the 
Oelwein terminal; later, car foreman 
and general ear inspector, and, in 1941, 
assistant superintendent, car department, 
at Oelwein. In 1943 he was commis- 
sioned in the Navy, remaining on active 
duty in the European and Mediterranean 
theatres until July, 1946. He then re- 
turned to Oelwein as assistant superin- 
_ tendent, car department. 


OpeLL T. KEsLer has been appointed 
foreman car repairs of the Southern at 
Winston-Salem, N.C. 


Witiarp E. Saunpers has been ap- 
pointed assistant general foreman car 
repairs of the Southern at Spencer, 


Joan C. Crark, foreman planing 
mill of the Southern at Chattanooga, 
Tenn., has been appointed general fore- 
man car repairs at Ludlow, Ky. 


Master Mechanics and Road 
Foremen 


Joun A. THomMpPson, assistant road 
foreman of engines of the Southern at 
Knoxville, Tenn., has been appointed 
road foreman of engines, with head- 
quarters at Knoxville. 


DANIEL M. ANGLEMYER, superin- 
tendent system shops and enginehouse of 
the Lehigh Valley at Sayre, Pa., has 
been appointed master mechanic, Sayre 
shops. 


F. M. Moztey, master mechanic of the 
Gulf, Colorado & Santa Fe (a part of 
the Santa Fe system) at Galveston, Tex., 
has retired. 


G. R. WEaveER, assistant master me- 
chanic of the Renova division of the 
Pennsylvania, has been appointed master 
mechanic of the Williamsport, Pa., and 
Wilkes-Barre divisions. 


R. R. McKinney, master mechanic 
of the Pennsylvania at Renova, Pa., has 
been appointed master mechanic of the 
Philadelphia division. 


S- P. Byrnes, superintendent of mo- 
tive power of the International-Great 
Northern at Palestine, Tex., has been 
appointed acting master mechanic at San 
Antonio, Tex. 


J. W. Young, assistant master me- 
chanic of the Pennsylvania at Wilming- 
ton, Del., has been appointed assistant 
master mechanic of the Buffalo and Re- 
nova divisions. 


W. C. ErLıson, general mechanical 
inspector of the Atchison, Topeka & 
Santa Fe at Topeka, Kan., has been ap- 


Wiedeke 


TUBE EXPANDERS NATIONALLY KNOWN FOR 


DEPENDABLE . 


> 


No. 40 


IDEAL ACE TUBE EXPANDERS 


The boilermakers’ selection for more than a 
half century, for LOCOMOTIVE and general 
boiler work . . . guard straddles tube and 
bears against tube sheet, suitable for roll- 
ing new tubes and re-rolling tubes with 


flared or beaded ends. 
MINIMUM FRICTION... 


tion. 


Long rolls have generous radius on end and 
will not create sharp offset within the tube. 


See your dealer or write today 
for general catalog on Wiedeke 
Tube Expanders and Tube Cutters. 


DAYTON I, OHIO 


he gazte Wiedeke cyan, 
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absorbed by 
bronze bearing between guard and frame, 
resulting in much easier and faster opera- 


. ECONOMICAL IEICE 


pointed master mechanic of the Guli. 
Colorado & Santa Fe (part of the Santz 
Fe System) at Galveston, Tex. 


F. E. Lacey, master mechanic oí the 
International Great Northern at San 
Antonio, Tex., has been granted a leave 
of absence due to ill health. 


Shop and Enginehouse 


W. A. JAMISON, assistant engineer 
of tests of the Norfolk & Western, at 
Roanoke, Va., has been appointed as- 
sistant welding supervisor at Roanoke. 


T. J. Staron, gang foreman at the 
Connemaugh, Pa., enginehouse of the 
Pennsylvania, has been appointed as- 
sistant foreman at the Shire Oaka en- 
ginehouse, Monongahela, division. 


C. W. Lewey, assistant welding su- 
pervisor of the Norfolk & Western at 
Roanoke, Va., has been promoted to 
the position of foreman at the Jaeger, 
W. Va., shop. 


P. T. Toiin, foreman at the Mead- 
ows, N.J., enginehouse of the Pennsyl- 
vania, has been appointed foreman at the 
Mahoningtown enginehouse, Erie and 
Ashtabula division. 


J. M. Carpenter, assistant engine- 
house foreman of the Pennsylvania at 
Enola, Pa., has been appointed assistant 
master mechanic of the Maryland-Del- 
marva divisions. 


Obituary 

GEorGE WERNER IMGRUND, retired 
vice-president of the Chicago & Illinois 
Midland, at Springfield, Ill., died in that 
city on April 24, following a heart at- 
tack. Mr. Imgrund, who just recently 
retired, was born on February 18, 1883, 
at Springfield. He entered railway serv- 
ice in 1897 as a machinist apprentice in 
the employ of the Wabash. Four years 
later, upon the completion of his ap- 
prenticeship, he became a machinist for 
a manufacturer at Springfield. In 1902 
he became a machinist on the Baltimore 
& Ohio, at Newark, Ohio, and from 
December, 1902, until February, 1927, 
was, successively, enginehouse foreman 
on the B. & O. at Lorain, Ohio, and New 
Castle, Pa.; mechanical inspector on the 
Lake Shore & Michigan Southern (now 
part of the New York Central); a ma- 
chinist on the Wabash; erecting foreman 
at Springfield, and enginehouse foreman 
at Chicago and Decatur, Ill.; general 
foreman of the locomotive and car de- 
partments and master mechanic of the 
Chicago, Peoria & St. Louis at Jackson- 
ville, Ill. On February 1, 1927, Mr. Im- 
grund was appointed master mechanic of 
the Chicago & Illinois Midland. In No- 
vember, 1930, he was appointed superin- 
tendent of motive power and equipment; 
on January 1, 1932, superintendent of 
the transportation, car, and locomotive 
departments, and in June, 1940, general 
superintendent. He was elected vice- 
president of the C. & I.M. in December, 
1946. 
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ORIGINAL EQUIPMENT 
ON over 90% oF 


AMERICAN-BUILT 
DIESELS 


Dayton Endless V-Belts are 


specified for silent, safe, positive power transmission ! 


“Diesel service demands Daytons!”—that’s one way of 
putting it, for Diesel motive power calls for mighty 
rugged performance from modern V-Belt Drives. 

Dayton performance can be measured in terms of 
service—over a quarter-century to railroaders—and by 
the remarkable records these quality V-Belts have 
established for long life and economical delivery of 
smooth, dependable power. 

There’s a reason for this Dayton performance, a 
double reason: quality and maintenance. For Dayton’s 
40 years of experience in natural and synthetic rubber 


is backed by a trained crew of Railway Field Engineers 
who follow equipment to points of actual railway 
service—checking the records and the problems 
involved in rugged duty—paving the way for new 
records for the kind of performance that’s traditional 
with railroad men. 

Take advantage of the Dayton performance potential. 
Our engineers will welcome your inquiries, work with 
you, help you select the right drive for top service on 
your new equipment. Write or call: Railway Division, 
Dayton Rubber, Dayton, Ohio. 
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New Haven Buys 103 Coaches 


Five years aco the New York, New Haven & Hart- 
ford began the research and development work that 
has culminated in a postwar passenger-car program in- 
volving 207 cars and an expenditure of approximately 
20 million dollars. A substantial part of the program 
has been completed by the delivery of 103 coaches from 
the Worcester, Mass., plant of the Pullman-Standard 
Car Manufacturing Company. The orders include sleep- 
ing, dining and parlor cars. 

The details of these new cars were worked out in 
the construction of a wooden demonstrator car which 
included all the design features developed through the 
years 1943 to 1946. Minor improvements were made 
in the interior arrangement of this experimental car 
at the company shops at Readville, Mass., which re- 


sulted in the specifications for the nine car types, all 
of which have one fundamental design of car body con- 
struction, the interior floor plans being varied to suit 
the requirements of the passenger traffic department. 
The basic design of body construction involves the use 
of low-alloy high-strength steel welded throughout to 
form a single structural unit. 


Five years of research work 
culminated in the develop- 
ment of a basic design which 
has now been adapted to sev- 
eral types of post-war cars 


The car body design exceeds in strength the Asso- 
ciation of American Railroads requirements for high- 
speed service and will permit joint operation with the 
Pennsylvania between Boston, Mass., and Washington, 
D. C. The roofs are reinforced with girder type con- 
struction to resist collapse in event of derailment and 
the strength of the end frame has been increased to 
provide additional anti-telescoping resistance. 

The new cars are equipped with an entirely new truck 
design which has resulted in improved riding qualities. 
This truck, equipped with high-speed brakes, was tried 
out on existing coach and dining car equipment for 15 
months of continuous experimental service before being 
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built into the new coaches. Other design features are 
additional insulation, two-aspect electric marker lamps, 
public-address system, panoramic breather-type side 
windows, fluorescent lighting, air conditioning, me- 
chanical water cooler, pneumatic door openers and 
closers, and tight-lock couplers. 

The overall length of the new coaches is 85 ft. 9 in. 
over buffers uncoupled, with an extreme width of 10 ft. 
1 in. over the stainless-steel side sheathing and a maxi- 
mum height of 13 ft. 4 in. The coaches will negotiate 
a 250-ft. radius curve and weigh approximately 125,000 
Ib. General dimensions are shown in a table. 


Body Construction 


The car body is designed to withstand a compression 
load of 900,000 Ib. at line of draft with a maximum of 
0.8-in. deflection measured at the center of the car. The 
underframe is of welded high-strength low-alloy steel 
having center sills consisting of two A.A.R. Z-26 sec- 
tions weighing 31.3 lb. per ft. with top flanges continu- 
ously welded. The draft sills are of welded construction. 


The side sills, 12-1/16-in. deep, are of 0.135-in. thick 
Yoder-section L shape, with outside side sills of 2%4-in. 
by 1%4-in. by %-in. angle. Cross members are welded 
to these sills. The bolsters are weldments of the single- 
web type. The cross bearers, spaced approximately & 
ft. 6 in., are pressed sections. The floor cross beams 
are 3-in. Z bars. Jacking pads are welded to the under- 
frame at the four corners of the car. 

The floor stringers are low-alloy steel to which poplar 
furrings are attached. The floor is 3 S % H arched 
aluminum laid crosswise and screwed to the underframe. 
Above this is Tucolith composition laid 13/16 in. thick. 
Over the composition flooring is a cork slab subfloor 
5/16 in. thick, while the surface is 3/16-in. rubber tile, 
silver gray in the aisles and black-white elsewhere. 

The side frames are jig-welded of girder-type con- 
struction with 2% in. by 14-in. by %-in. outside sill 
angles and Z-bar belt rails and window headers. The 
side sheets, spot welded to the frame, are .075 in. thick 
with stainless fluted molding above and below windows. 
A fluted stainless-steel skirt is used below side sills. 


(Left) The truck showing 
the generator drive; (be- 
low) Details of the truck 
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The arrangement of the broke equipment 


The roof is turtle-back construction of high tensile 
low-alloy steel, continuous between end hoods. The 
sides, roof, floor and ends of the cars are insulated. 

The car interiors are finished below the windows 
with 3/16-in. tempered Presdwood with pier panels of 
anodized aluminum. Bulkheads are covered with a 
sheet of anodized aluminum above wainscot line. The 
headlining, ceiling and ends are aluminum sheet .060 
in. thick. The heater grills are copper-bearing steel. 
Window cappings are black Micarta. 

All coaches have a smoking section. The main sec- 
tion, seating 64, is separated from the 14-passenger smok- 
ing section by a 34-in. glass partition with glass wind- 
breakers at end doors of the smoking section. 

The large side windows provide visibility for passen- 
gers in two seats and are glazed with 14-in. Solex plate 
glass outside and '%-in. safety plate inside. The glazed 
sealed units are set in extruded rubber. 

All interior hardware is satin-finish chrome plate. 
Luggage racks have cast aluminum supports with ex- 
truded square aluminum rods. 


Seats and Interior Finish 


There are 28 rotating and reclining seats and four 
bulkhead seats in the main passenger section, all fitted 
with Airfoam cushions and soft spring and padded 
hacks upholstered in blue mohair fabric with Bakelite 
arm caps. The smoking-section chairs are upholstered 
in tan pigskin. The window curtains are Pantasote 
Hunter green. Bone-gray enamel is used on headlining 
and side walls. Slate-gray enamel is used for the finish 
from window sills to floor. The curtain box molding 
is striped in red and the inside of the end door at the 
saloon end of the car is finished in red and the opposite 
door is finished in blue enamel. The hallway is finished in 
aluminum enamel. i 

The cars are heated by overhead heat in connection 
with the air conditioning system and also at the floor 
level. Fin-type tubes with loop equipment is used at 
the floor level and thermostatic regulation for both 
systems is installed. 
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Trucks and Brake Equipment 


All of the new passenger cars are equipped with an 
entirely new passenger-car truck, developed through the 
combined efforts of the railroad’s engineering staff and 
the General Steel Castings Corporation. This truck 
is known as the outside-swing-hanger type and departs 
from thé conventional truck design in that the car body 
weight is supported directly on coil springs suspended 
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Typical cross-section 


from the outside of the truck frame rather than from 
the inside as in conventional type trucks. 

This arrangement of spring suspension provides a 
greater lateral stability of the car body in operating 
at high speeds around curves than results with conven- 
tional design trucks. As an experiment, the New Haven 
equipped one of its early streamline coaches in 1945 
with a truck of this design. The car was placed in 
service in September of that year, and has been in con- 
tinuous use since. 
were such an improvement over the conventional type 
that after a period of approximately 15 months of ex- 
perimental continuous service, it was decided to utilize 
it on all the new equipment. 
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The riding qualities of this truck : 


The trucks are equipped with American Steel 
Foundries’ Simplex unit-cylinder clasp brakes which 
are designed to produce 250 per cent braking ratio with 
100 Ib. per sq. in. brake-cylinder pressure. Two 12-in. 
by 10-in. brake cylinders are used in conjunction with 
the clasp brake and A.S.F. manual slack adjusters are 
incorporated in the designs. Fafnir grease-lubricated 
roller bearings are used on all axles. 

The brake schedule is Westinghouse D-22-P with 
D-22 AR control valves. 


Electric Power Supply 


Electric power for air conditioning, lighting and 
auxiliary services is supplied by a body-mounted motor- 
generator, driven from a car axle by a gear and clutch 
drive. The set consists of a 25-30-kw., 76-volt d.c. gen- 
erator, directly connected to a 25-hp. 220-volt, 3-phase, 
60-cycle a.c. motor. The motor is used to drive the 
generator when the car is connected to standby power. 


Connected Electrical Load 


Regulated d.c. circuits 
15 15-watt emergency lights ............. 
4 40-watt vestibule lights .... 
2 30-watt marker lights .........-.......--- 
1 evaporator blower motor ..... eae 
4 ventilating fans Aedia 


Unregulated d.c. circuits 


2 25-watt locker lights : Sa 50 
2 door operators ....... PETI E 35 
1 condenser fan moto 800 
1 motor alternator ... 2,040 

Lotal icin Ssesheian 14,209 


There are two 60-amp. 4-pole receptacles for receiving 
standby power and two 150-amp. battery-charging re- 
ceptacles on each car. 

The battery is a 64-volt, 32-cell, lead-acid type, rated 
600 amp.-hr. at the 8-hour discharge rate. Each bat- 
tery is made up of ten 3-cell trays and two 1-cell trays. 
A 1.2-kw. motor-alternator receives power from the 
64-volt d.c. power source and delivers 110-volt a.c. 
power for fluorescent lighting, water cooler, and public- 
address system. 

The electric locker includes the generator control 
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panel, generator regulating relay panel, lamp regulator, 
a.c. line contactor, a.c. line relay amplifier for the public- 
address system, compressor starting panel, automatic 
reset relay, and floor-heat control panel. All wires and 
cables are flexible and have rubber insulation with 
weatherproof braid. Conduits throughout are alumi- 
num. Under the car, they are of iron-pipe size, and else- 


The smoking section at the 
end of the car 


where they are electric tubing (thinwall) with alumi- 
num fittings throughout. 

General illumination in the body of the coaches is 
supplied by trough-type fluorescent fixtures, making a 
continuous line of light along the center line of the 
T-12, 40-watt, 
900 deg. white, hot- cathode fluorescent 


car ceiling. ane lamps used are 48-in., 
120-volt a.c., 3 


Partial List of Materials and Equipment on the New York, New Haven & Hartford Streamline Coaches 


Axles...............Bethlehem Steel Co., Bethlehem, 
Co., Pittsburgh, Pa. 

Bearings, journal....... 

Bearings, side, truck 

Brakes, air 


Pa., Carnegie-Hlinois Steel 


Fafnir Bearing Co. New Britain, Conn. 
....-Symington-Gould Corp., Rochester N.Y: 
-W estinghouse Air Brake Co., Wilmerding, Pa. 


Brakes, clasp... i ; ‘American Steel Foundries, Chicago 
Couplers and yokes owe American Steel Foundries, Chicago; Buckeye 
Steel Castings Co., “Columbus, Ohio; McConway Torley Corp., 


Pittsburgh, Pa.; National Malleable 
Ohio; Symington-Gould Corp., 
Draft gear, rubber mat type Waugh Equipment Co., New York 
Metallic steam connections.. Barco Mfg. Co., Chicago 
Center pin -irere Me bolster locking “W. H. Miner, Inc., Chicago 
Shock rbers... same Monroe Auto Equipment, Monroe, Mic 
Springs, truck ‘American Locomotive Co., Schenectady, } N.Y. 
Pike. ps Ko General Steel Castings Corp., Eddystone, Pa. 
1 equipment, ae i Westinghouse Air Brake Co., W ilmerding, Pa. 
W = Bethlehem Steel Co., Bethlehem, Pa.; Carnegie-Illinois 
Steel Corp., “Pittsburgh, Pa.; Standard Steel Works Div., Baldwin 
Locomotive Works, Burnham, Pa. 
Batteries....... Electric Storage Battery Co., Philadelphia, Pa. 
Charging receptacles, ‘battery... wu. & J. Anderson Mfg. Co., Boston, Mass. 
R Sc., standby....................... 5 yle- National Co., Chicago 
Generator drive E Sas s5 x Toledo, Ohio 
Motor-generator equipment....... “General Electric Co., ei N.Y. 
Terminal abe for m.-g. equipment Safety Car Heating & Lighting 
w. New York 
Motor alternators... 
Switch panels........ 


& Steel Castings Co., 


Cleveland, 
Rochester, N.Y. 


“Spicer Mfg. 


paetety Car Heating & Lighting Co., 
Safety Car Heating & Lighting Co., 


New York 
New York 


Heating equipment. Vapor Car Heating Co., Chicago 

Clamp for steam pipe ‘Tilinois Railway Equipment Co., Chicage 

Air Seeenting: Miatonpes doses Frigidaire Division, General Motors Corp., Dayton, 
io. 

Air eS or. Sct Safety Car Heating & Lighting Co., New York 


Fans, exhaust. 
Filters... 


Safety Car Heating & Lighting Co., New York 
„Air Devices, Inc., New York; Farr Co., Los Angeles, Calif. 
s- Barber-Colman Co,, Rockford, Til. 

...Johns-Manville Sales Corp., New York 
J. W. Mortell Co., Kankakee, Ill. 


Insulation, sound deadener.... 


Insulating units, truck and body side bearings 
o., Boston, 
Paint materials: 
Exterior sides and vestibules 
Wilmington, Del. 


Fabreeka Products 
Mass. 


I. du Pont de Nemours & Co., 


Patterson-Sargent Co., 

Pittsburgh Plate Glass Co., 
Williams Co., Cleveland, Ohio 

Public address system... ..DeMambro Radio Supply Co., Cambridge, Mass. 

Odor absorbers, Dorex. A ......Tuc0 Products Co., New York 


Cleveland, Ohio 
ittsburgh, Pa.; Sherwin- 
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Chairs, smoking compartment 
io 

Seats, passenger......... 

Upholstery: 

Seats, passenger. 
Blumenthal Co., 
Boston, Mass. 

Seats, smoking compartment 

Bag age racks 
Smoking stands 


General Fireproofing Co., Youngstown, 


_..Hey wood-Wakefield Co., Gardner, Mass. 


‘Inc., 


z Goodall Fabrics, 
< Rostand Manufacturing Co., 
Rostand Manufacturing Co., 


Inc., New York 
Milford, Conn. 
Milford, Conn. 


Guards, window “ Rostand Manufacturing Co., Milford, Conn. 
Capping, window Westinghouse Electric Corp., Micarta Div., 
rator 


Pa. 


Adams & Westlake Co., Elkhart, Ind. 


Pittsburgh Plate Glass Co., Pittsburgh, Pa. 
ibbey-Owens-Ford Glass Co., Toledo, Ohio: 
A Pittsburgh, Pa 


Glass, windo 
Outside. 
Inside and outside. 

Pittsburgh Plate Glass 


Curtains, window and fixtures... Adams & Westlake Co., Elkhart, Ind. 
Curtain material: 
S TO C OE EE T ..Pantasote Co., New York 


Silk facing..... 
Lamp regulators 
Lighting fixtures 
Lights, marker 
Covering, floor, rubber tile 
Door closers É 
Doors, trap....... 
Doors. oak 
Curtain, vestibule 
Morton Manufacturing Co., 
Diaphragms, vestibule. 
Cabinets: 
Toilet paper. 
Paper towel 
Hoppers 
Hopper seats 
Lavatory, china.. $66 
Deodorant (for salons). 
Chairs, vanity 
Table, vanity.. 
Containers, drinking cup 
Co., Worcester, Mass. 
Water coolers... 
Smoking signs, aluminum..... 
Long Island City NY: 
Mirrors k ; i? ž 
Mirror frames: 


Goodall Fabrics, Inc., New York 
$ fety r Heating & Lighting Co., New York 
Safety Car Heating & Lighting Co. New York 
Lovell-Dressel Co., Arlington, N.J. 

Hood Rubber Co., Watertown, Mass. 
National Pneumatic Co., Rahway, N.J. 

0. Edwards Co., Syracuse, N.Y 
` Pullman-Standard Car Mig. Co., Chicago 
Adams & Westlake Co., Elkhart, Ings 
Chicago 


Morton Manufacturing Co., Chicago 


Gritfith-Hope Co., West Allis, Wis. 
Griffith-Hope Co., West Allis, Wis. 
Dayton t Manufacturing Co., Dayton, Ohio 
=p Crane Co., Chicago 

2 Crane Co., Chicago 
` Rochester Germicide Co., Rochester, N.Y. 
Coach & Car Equipment Co., Chicago 
_..Wood Plastics Co. Cambridge, Mass. 
Logan Drinking Cup Div. a OF 


S. Envelope 


East Pittsburgh, Pa. 
itched Products Corp., 


. Pittsburgh Plate Glass Co., Pittsburgh, Pa. 


ETD S „Rostand Manufacturing Co., Milford, Conn. 


Rectangular... Adams & Westlake Co., Elkhart, Ind. 
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lamps arranged for instant starting. Illumination on 
the reading plane ranges from 15 to 20 footcandles. 
There are also nine emergency lights within the main 
fixtures. These are 15-watt, 40-60-volt, T-6 incandescent 
lamps. The fluorescent lamps are supplied by the 
motor-alternator and the incandescent lamps directly 
from the regulated d.c. power source. Forty-watt, 


Vestibule end of the cor 


60-volt incandescent lamps are used in the vestibules 
and 25-watt, 60-volt lamps in the electric and air-con- 
ditioning control lockers. 

Permanent built-in two-aspect electric marker lights 
are installed in all four corners of the car. These are 
fitted with 30-watt 60-volt double-contact-base incan- 
descent lamps. 

The coaches are all equipped with electro-mechanical 
air conditioning having a capacity of 8 tons. The air 
in the car is kept clean and odorless by means of lint 
protectors, metallic filters and activated-carbon air- 
purifier units. The air-conditioning system changes 
the air in the car 114 times per minute when in opera- 
tion, and it has adequate capacity for precooling of cars 
at terminals before departure. It will maintain an in- 
side temperature of 82 deg. dry bulb with a full passen- 
ger load of 78 people, when the outside temperature is 
100 deg. dry bulb, and 78 deg. wet bulb. Air is cir- 
culated at the rate of 2,400 cu. ft. per min. with 25 per 
cent of make-up fresh air. 

Compressor and condenser units are located under the 
car. The evaporators are of the split type, having d.c. 
motor-driven blowers, and are located overhead between 
saloons. The compressor operates at approximately 
half-speed when a reduced section of the evaporater is 
in use. The condensers have a water spray system with 
water storage and air pressure tanks under the car. 
Sprays are controlled by compressor head pressure. 

The recirculating-air grill is located in the end of the 
car in the passage-way ceiling, with fresh-air intake 
through the vestibule ceiling. The metal air filters (two 
per car) which pass both fresh and recirculated air are 
located between the recirculating grill and the blowers. 
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General Dimensions and Weight of New Haven 
Streamline Coaches 


Length over platforms (buffers), ft. im. 2 ----eecseeeeeee- 8S- 
Truck centers, ft. in. - sue 55 
Width over side posts, ft. in. .. 
Width between side ts, ft. i 
Height, rail to top cf carlines, ft. in. .. 
Height, rail to top of platform plate, ft. in. 
Height, rail to center of coupler, ft. in. 
Width of vestibule piattora, P S 
Seating capacity zef 

Light weight o car, D 


Two activated-carbon air purifying units are located in 
the framing above the recirculating air grill. There is 
also a lint screen above the grill. All filters and grills 
are easily removable for cleaning or replacement. There 
are two, 200 c.f.m., 9-in. exhaust fans, located at the 
smoking-lounge end of the car. Also two 50 c.f.m. 
exhaust fans, one for the electric locker and men’s 
saloon, and the other for the powder room in the women’s 
saloon. There are also two 50 c.f.m. static exhaust 
ventilators in the passenger compartment. 

Conditioned air is delivered into the car by a delivery 
duct extending the full length of the main compartment. 
This duct has adjustable slides and there are hinged 
panels at each side to permit cleaning of the duct. 

Side-wall heating is supplied by 13% in. copper-fin 
radiation with loop equipment and thermostatic control. 
Overhead heating is also used with controls which 
operate with the side-wall heating controls. 

Heat controls insure proper inside temperatures with 
any outside temperature. Even in the event of failure of 
the heating control, heat is supplied to the car all of the 
time it is on steam. 

A public address system is available for communica- 
tion and announcements in individual cars or in all cars 
throughout the train. There is one microphone in each 
car in the passageway in a small wall cabinet. There 
are two speakers in the air duct, one near each end of 
the passenger space. A switch at the microphone per- 
mits talking to the individual car or to the entire train. 
Electro-pneumatic door operators open doors by a 
passenger’s touch, from either the outside or the inside 
of the car and close the door automatically. An electric 
drinking water cooler operates at 110 volts, a.c. 


One of four 35,000-Ib. screws which was turned recently at The 
Baldwin Locomotive Works—It is an adjustable, tensional mem- 
ber in one of two vertical 5,000,000-Ib. universal testing ma- 
chines, the largest in size and capacity yet produced in the United 
States for testing in tension, compression and flexure 
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Automatic 
Wheel 
Machining 


Dirsev-electric locomotives, whether in passenger, 
freight or switching service, are, of necessity, kept in 
service so many more miles or hours in a given period 
than has been the case with steam power that the problem 
of maintaining an adequate supply of steel wheels to 
protect the service has become one of no mean propor- 
tions. In addition to a demand for a greater number of 
wheels the requirements as to machined surfaces, because 
of the design of traction motor trucks, has made it neces- 
sary radically to revise practices with respect to the ma- 
chining of wheels and to explore new fields in the matter 
of machine tools and tooling equipment. 

The Boston & Maine, which, for example, operated 
road Diesel power for a total of 4,529,683 locomotive 
miles and switching Diesels for a total of 239,144 hours 
during the year 1946, found that even with the most 
modern manually controlled wheel boring equipment in 


Table I—Former Method of Machining 40-in. Diesel Loco- 
motive Wheels on Bullard 54-in. Vertical Turret Lathe 
Turret Lathe 


Main Side 

Operation head head Tools Used 
First chucking: 
1. Face rim ......... x Carbide 
2. Rough bore .... siaa x ... Carbide 
‘i ||. ee x High speed 
4. Rough face hub ..... x Carbide 
5. Finish face hub x High speed 
6. Rough turn outside diameter of hub x High speed 
7. Finish turn outside diameter of hub... x High speed 
8. Chamfer radius on bore .... : x High speed 
Second chucking (wheel turned over): 
1. Rough face hub -Soccia OX Carbide 
2. Finish face hub ... x Carbide 
3. Rough turn hub ... x High speed 
4. Finish turn hub ... x High speed 
5. Turn 20-deg. angl x High speed 
6. Turn 45-deg. angle . x High speed 


Total time required: 
Floor-to-floor (machining and handling time)—4 hours 


Railway Mechanical Engineer 
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Boston & Maine utilizes a 
54-inch Bullard Man-Au-Trol* 
for machining three sizes of 
Diesel locomotive wheels at 
three times the former output 


its North Billerica, Mass., shops it was not able to keep 
up with the mounting demand for steel wheels for Diesel 
locomotives, rail cars and passenger equipment. In 1945 
that road initiated an intensive study of wheel finishing 
operations which resulted in the purchase of a 54-in. 
Bullard Man-Au-Trol vertical turret lathe for steel-wheel 
finishing. This machine was installed and placed in regu- 
lar operation late in 1947. It is able to turn out more than 
three times the maximum output of the manually con- 
trolled vertical turret lathe formerly used on this job. 
The average time of 64 minutes shown Table III is` 
routine production, although the machine is capable of 
going through the automatic cycle in a total floor-to-floor 
time of less than 50 minutes. 

The Man-Au-Trol vertical turret lathe is basically the 
Bullard Cut Master having a control mechanism which 
makes it possible to perform automatically any job within 
the range of the machine which requires 39, or less, func- 
tions. The 54-in. machine installed at the North Billerica 
shops is equipped with special chucking and tooling equip- 
ment for handling 33-in., 36-in. and 40-in. steel wheels 
and is the first machine of its type to be used in a railroad 
shop. While it is kept busy, at the present time, on Diesel 
wheels the machine can be used for the machining of other 


*A complete description of the machine appeared in the Railway Mechanical 
Engineer for December, 1945, page 615. 
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parts required by the railroad and can be used either as an 
automatic machine or operated by manual controls. 


An interesting feature of the machine is that its auto- 
matic functions are pre-established by securing function 
dogs on the control drum in operation sequence, then 
manually bringing the tools through each respective cut. 
At the completion of each cut a setting is made on the 
Man-Au-Trol Detector for that operation. When all the 
operations have been completed and all of the function 
stops set, the machine is then thrown into automatic 
operation and becomes 100 per cent automatic. Should 
it be desired to machine an odd part of another design, 
for any reason, the machine may be thrown out of auto- 
matic control, the piece machined manually and then pro- 
duction again continued on the part for which the auto- 
matic functions previously had been set, without any 
further adjustments other than setting the original tool- 
ing. 

One of the drawings shows the dimensions of an A-40 
Diesel locomotive wheel. On the Boston & Maine these 
are used on road freight and switching power. The 36-in. 
wheels are used in six-wheel passenger-locomotive trucks 
and the 33-in. wheel in the trucks of 44-ton switchers. 
The drawing indicates the close limits to which the ma- 
chined surfaces must be held. The outside hub, next to 
the journal box is finished on the surfaces E, F and G 
for the application of the water guard which is shrunk 
on the outer hub. The inner hub surfaces B, J, H and 
C must be finished to 20 micro-inches because of the felt 
wipers in the gear-compound retainers in the traction- 
motor gear housings. 


i Turret 
| Index Pos.| 


Operation No.7 


In turret index Position 1 the rough boring is performed 
and the tool set-up shown in the drawing faces the hubs 


Table II—Carbide Tool Performance on Bullard Man-Au-Trol 


No. wheels 
Tool No. Purpose of Tool per Tool Grind 
1 Rough boring ................. ' eer 8 
2 Straddle facing (hub) 10 
3 Straddle facing (hub) _.. 10 Turret 
$ Ping ia laa 10 Index Pos.2 
6 Hub facing-finishing -............ 12 
7 20-deg. angle undercut ..... 8 
8 Finish boring ... 4 
9 ğin radius, r 10 
10 Chamfering 15 
11 Rim facing ... Sake 3 
12 Cutting wear limit groove. 7 
Tools No. 4 and 9 are identical in design 
On the opposite page are shown the tools 
that are used on the automatic wheel ma- 
chining job. They are all carbide tools. . 
There are eight tools shown in the drawing Operation No. 22 
and the other four, the function of which is ; 
shown in the table above, are identical in Here, in Position 2 of the turret, the semi finishing operations 
design to tools illustrated are done and the contours of the angles are machined 
Rail M 
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| Turret 
Index Pos.4 


' 


a 


Operation No.37 


In this final position the automatic functions are not used; 
the rim is faced and the wear limit groove is cut—manually 
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Turret 
Index Pos.3 


Operation No.30 


In this turret position the finishing operations are performed; 
radii finished to close tolerances and the chamfer is cut 


The former method of machining these wheels was to 
chuck them in a Bullard 54-in, vertical turret lathe and 
perform the operations shown in Table I by manual con- 
trol. The old method required two chuckings, the wheel 
being turned over after operation No. 8, shown in the 
table. Under the old methor 9 of the 14 operations in- 
volved the use of high-speed steel tools, the remaining 5 
operations making use of carbides. On the new Man-Au- 
Trol all the tools are carbides and Table II shows the 
performance of these tools on A-40 wheels. 


Detail Machine Operations 


The operation data for the actual machining of an 
A-40 Diesel locomotive wheel is shown in detail in Table 
III. The 16 columns of the table show the movements 
of the main head of the machine (no side head is used 
on this job) ; the turret index positions (of which there 
are four) ; the tools used (the tool numbers refer to the 
detail tool drawings on page 00) ; the machine perform- 
ance data; the dimensions of the work (columns 11 to 
15 inclusive) and the time consumed for each machining 
operation (the traversing time between machining oper- 
ations is included in the machining time). 

After the wheel is chucked and the turret indexed to 
position 1 the head feeds left to position for the first 
metal-removing operation 4 which is to rough bore the 
surface A with Tool No. 1, the head feeding down to 
perform this operation. In a continuation of the same 
movement of the head Tool No. 4 roughs out the radius 
B, the head then feeds right to position for the operation 
of straddle-facing both top and bottom hub faces with 
Tools No. 2 and 3 mounted in a special boring bar. The 
head then traverses left and up and the turret indexes 
to position 2. In this position the bore A is semi-finished 
to an inside diameter of 9.215 in. with Tool No. 5 and 
the outside diameter of the hub E is turned with Tool 
No. 7 with a downward movement of the head. The 20- 
deg. angle F is machined with Tool No. 7 by the combined 
left and downward feeding of the tool. This combined 
feeding, in two directions at the same time, is a function 
that the Man-Au-Trol performs with mathematical pre- 
cision to produce surfaces of predetermined angle. 

After finishing E with Tool No. 7 the same tool is 
moved by automatic control left and down, at the same 
time to cut a 45-deg. chamfer G on the outside of the 
hub. This operation moves the head in position to bring 
Tool No. 6 into play to finish face the hub surface C. 

In turret index position 3 the finishing operations are 
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Surfaces polished to Š x$ Chamfer 
20 micro inch, 
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Hub machining to be concentric 
with bore within 0.002 


The upper drawing is a detail of the A-40 Diesel wheel and the 
lower drawing shows the stock which must be removed 


The drum 
shown above 
is one of the 
two units of 
the machine 
that control 


performed. Surfaces A, H, the radius B and hub di- the operations 
ameter J, are all finished to final dimensions with Tools —tThe relay 
No. 8,9 and 10. Then the turret indexes to Position 4, cabinet at the 
the head traverses to the right and to position, the auto- i p ree 


matic control is thrown out and the head is fed manually controls 
in operation 37 and 38 to take a skim cut off of the wheel 

rim K, for gauging purposes, and the final operation is 

to cut the wear limit groove M. The automatic control is 

thrown in again and the machine is ready to start another 

cycle of operations. 


Table I1I—Operation-Data for A-40 Diesel Wheels on Bullard 54-inch Man-Au-Trol 


Main Head Movement Turret Tool Work Length Surface Table Feed- 
Oper Index in Diam. of cut ft. per Speed in. per Time* 
No. Tr. Feed R L Up Down Operation Position Use in. n. min. r.p.m. rev. min. sec. 
I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1 x - - x - PE ret eee ee ek eer ee CTC RIC — None — — 
2 - x - x - - To position. .... 1 None — 
3 x - - - - x To position..... 1 None -- 
4 - x - - - x Rough bore A.. 1 1 9.000 6.500 115 50.4 -020 8 00 
5 - x - - - x Rough %in. radius B.............. 1 4 13.500 0.750 175 50.4 .015 0 30 
6 - x x - - - TO NOON 4 cers. 452 arom takes aed Rieeges 1 None — — — — — —- — 
i - x x = - —  Straddle face hub Cand D. .............. 1 2&3 13.500 1.875 175 50.4 015 4 00 
x - - x - S) Aig Veweaeh bd ample paeL tes Maer eReNes = = ad et a Nae 
9 x - - - x E E e E E Taralatosetacaray dante elaale Rese wale cog — — — — — — — - — 
10 Turret Indexes to Position 2 — — — — — — - — 
11 - x - x - - To position 2 -= — — -- — .083 — — 
12 x - - - - | RNC eR 2 = = _ = = — — — 
T - x - - - x Semi-finish 2 5 9.215 6.375 180 74.0 -020 5 00 
x - x - - ee re ee 2 S> = e= = = = = — 
15 - x - x - - To position 2 — — -- -= 20 — — 
16 = x - - x - Semi-finish Æ 2 7 13.500 1.375 175 50.4 -015 3 00 
17 - x x - - = To pomlon n aart a 2 — -- — — — 083 — — 
18 - x - - x = PO POMC. oon ssinsin dain pacscieyaenee9 2 00 — — 
19 = x - x - x Cut 20-deg. Angle F................. 2 7 12.245 1.500 160 50.4 -010 2 30 
2 - x - - - x Mindat Ie Poe e A AA dine bieg oe 2 7 12.245 1.375 160 50.4 .010 2 00 
21 - x = x - x Cut 45-deg. chamfer G................. 2 7 12.245 -250 160 50.4 015 0 30 
n = x - x - - Finish bottom face hub C............... 2 7 12.245 1.875 280 88.0 -010 3 00 
x - - - x Sh eels ates Hatha wt B.wreie sled adie TETTA 2 = os — = = = = = 
4 Turret Indexes to Position 3 — — -- — — — - = 
33 x - - x - sv PO position’. sa. 0) ik doce shesea oes nanoas eee — — — — 
2 - x - x - - To positions isisiics:s:ije's assis v0< veisre-ce'se-e 3 — — — — = 010 — — 
ax - = - - x positbon ye E T 3 = — = = — = = 
3 - x - - - x Fintsh bore A: mie irose aara cence eee 3 8 9.223 6.375 210 88.0 .015 8 00 
3 - x - - - x  Chamfer bore H......... 2.2.0 2e eee eeeeee 3 10 9.223 .250 180 74.0 -.020 0 l5 
36 - x x - - - Finish 34in. radius B... 3 9 13.000 1.125 250. 74.0 .015 1 15 
i = - - x = ‘To positions oicicse caerediaeesseatessetoe's 3 — 0838 — — 
2 x x - - & APIDAE AEri RRISTE 3 — — — - — 010 — — 
% x - - - x 3 9 13.000 1.125 250 74.0  .010 1s 00 
4 - x - x - - 3 — — — — — — - — 
35 X - - - x - — = _— _- — 19.7 — — — 
36 Turret indexes to Position 4... — — — — — — — — — 
3 Manual operation - Face rim K............ 4 11 40.000 3.500 200 19.7 .015 12 00 
4 Manual operation - Cut wear limit groove M 4 12 35.000 250 180 19.7 015 5 00 
= x a = oy a pa p pas = = ae i es 
0 Turret indexes to Position 1 — — — — 
Total Cutting Time 56 00 
Loading & unloading 8 00 
Floor-to-floor time 64 00 
*Combined cutting time and machine movement time 
Railway Mechani r 
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Tue American Locomotive Company-General Electric 
1,500-hp. road freight locomotive is designed for heavy 
road haulage and is used in one-, two-, three- or four- 
unit locomotive operation. 

Powered by a 1,500-hp. turbo-supercharged V-12 
Diesel engine, the locomotive is 51 ft. 6 in. in length 
between knuckles with a maximum height of 14 ft. 10 
in. and a maximum width of 10 ft. 614 in. Four electric 
traction motors, geared to each of the four driving axles, 
deliver a starting tractive force of 57,500 Ib. at 25 per 
cent adhesion. With 65 m.p.h. gearing it has a con- 
tinuous tractive force of 42,500 Ib. 

This unit has capacities of 200 gallons of lubricating 
oil, 1,200 gallons of fuel oil and 250 gallons of engine 
cooling water. 

The Diesel engine is an Alco Series 244, V-type and 
has 12 cylinders with 9-in. bore and 10%-in. stroke, 
supercharged with the G.E. turbo-supercharger. A 
four-cycle engine, it has two intake and two exhaust 
valves per cylinder. Construction includes a unit fuel 
injection system, water-cooled cylinder liners and heads, 
trunk-type oil-cooled pistons, forged steel connecting 
rods, seven-bearing crankshaft and welded cylinder block 
and basé. 

Engine lubrication through a full-pressure system is 
provided by a gear-type pump integral with the engine, 
oil being supplied from the 250-gallon reservoir in the 
engine base. Filters are of the full-flow type. The 
lubricating oil is cooled by a single-pass cooler. Failure 
of the engine lubricating-oil system automatically stops 
the engine. 

An electrically driven transfer pump, located in the 
engine room, supplies fuel from the supply tank to the 
injection pumps. The supply pipe to the transfer pump 
is fitted with a duplex waste-packed filter on the suction 
side and a@ felt filter on the discharge side. In the dis- 
charge pipe from the transfer pump there are a pressure 
relief valve and a pressure gauge. 

Engine cooling is accomplished by a gear-driven cen- 
trifugal pump, integral with the Diesel engine, which 
circulates water through the engine, radiators and lubri- 
cating oil cooler. A radiator of the panel type is mounted 
in the roof compartment at the rear end of the engine 
compartment. 

The 72-in. aphonic radiator fan is driven through a 
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Alco-GE. 
1500 Hp. 
Road Diesel 


Freight locomotive which de- 
velops starting tractive force 
of 57,500 lb. is powered with 
12-cylinder V-type Alcoengine 


right-angle gear box and an eddy-current clutch. The 
eddy-current clutch is located between the gear box and 
the Diesel drive-shaft coupling. This type clutch pro- 
vides a damper in the drive system against shocks or 
torsional vibrations and permits a superior modulated 
fan-speed control. Air is drawn through the radiators 
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and exhausted through a screened opening in the roof. 

The thermostat-controlled fan speed and the shutters 
are so synchronized that when the shutters are closed 
the fan does not run. When desired, the fan can be 
stopped entirely, independently of the Diesel engine. 
Temperature control for the engine is thus reduced to 
one variable—the temperature of the jacket water. Shut- 
ters can be closed manually during stand-by periods. 

The electric transmission system consists of the main 
generator, an amplidyne exciter, and four traction motors, 
one mounted on each of the four driving axles. A gear- 
driven auxiliary generator is also included to supply 
power for lighting, battery charging and control circuits. 
It operates at constant voltage under control of a reg- 
ulator. A second identical auxiliary generator provides 
power supply to operate the two motor-driven traction- 
motor blowers. 

The 10-pole main generator, direct-connected to the 
Diesel engine, is designed to transmit power to the trac- 
tion motors over the operating speed range of the loco- 
motive. It is constructed with a single low-voltage, 
separately excited winding for amplidyne excitation. 
Using a special starting winding and current from the 
storage batteries, the main generator acts as a motor for 
starting the Diesel engine. 

The four traction motors are G.E.-752 motors. These 
are four-pole, d.c., commutating-pole motors designed 
for operation with full or shunted field. Each pair of 
traction motors are ventilated by a multivane d.c. motor- 
driven traction-motor blower. 

Mounted on the generator and connected into the 
shunt-field winding of the generator, the amplidyne ex- 
citer functions to increase or decrease generator output 
by increasing or decreasing current supplied to the field. 
Utilizing exceptionally low current from the control cir- 
cuit, the amplidyne exciter amplifies this low current to 
provide a magnitude and speed of generator field control 
to produce maximum locomotive performance. 

The engine control equipment is in a single panel lo- 
cated in the engine room in a convenient position for 


observing engine operation during starting. The con- 
tactor compartment forms the rear wall of the cab. 
Packaged units of equipment are used in the control 
system to facilitate removal of assemblies for repair and 
the installation of replacement units. Connections are 
multipoint plugs. 

The control stand is located at the left of the engine- 
man’s position in the cab. It mounts the master controller, 
selector and reverser handles; the control-power, fuel- 
pump, headlight and train-control switches, emergency 
engine shutdown button, attendant’s call button and warn- 
ing lights. The instrument panel, in front of the engine- 
man, mounts the air brake gages, speedometer, load- 
indicator instruments and wheel-slip warning lights. The 
instrument panel has black-light illumination. Electrical 
control equipment as well as switches for motor cut-out 
control and ground-relay cut-out are located in the con- 
tactor compartment. 

The control system is a Type P single-end multiple- 
unit control. All reversers and line contactors are electro- 
pneumatically operated while all other contactors func- 
tion magnetically. 

A selector handle on the control stand operates transi- 
tion, both forward and back, manually. There are four 
traction motor connections: series-parallel full field, 
series-parallel shunt field, parallel full field, and parallel 
shunt field. On auxiliary circuits, wherever overload 
protection is required, manual low-voltage circuit-breaker 
switches with reset feature are used. 

The G.E. electro-hydraulic power-plant regulator au- 
tomatically governs the engine-generator system. The 
performance called for by the engineman is furnished 
within safe limits of engine speed, power and torque. 

The regulator includes an engine-driven tachometer 
generator, a control panel and an engine-mounted servo 
unit operated by an independent oil pressure system. 
Electrical interconnections balance the mechanical action 
of the servo unit on the engine fuel racks against electrical 
output of the tachometer generator. This output is pro- 
portional to the engine speed. 


The four-wheel truck has roller bearings and two traction motors 
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Key to location of equipment on Alco-G.E. 1,500-hp. road freight locomotive 


1—Engine 14—Radiator fan 
2—Main generator 15—-Radiator fan clutch 
—Exciter 16—Lubricating oil cooler 
4+—Auxiliary generators 17—Lubricating oil filters 
5—Traction motors 18—Engine water tank 


6——Contactor compartment 19 
7-—Turbosupercharger 20- 
8—Turbosupercharger filters and silencers 21 
9 -Control stand 22 
10 -Brake valves 23 
11---Traction motor blowers 24 
12—Radiators 
13—Radiator shutters 26 


Air compressor 


Batteries 
Fuel tank 


Fuel tan gauge 


Sandboxes 


Movement of the engineman’s throttle changes the 
panel circuits, causing instant servo action on engine fuel 
supply to achieve the engine speed and power called for. 
Servo action is automatically limited to a precise schedule 
for each engine speed to limit the engine torque. 

Excessive load demand from the generator-traction- 
motor system is relieved by an overtravel feature built 
into the servo unit. This feature operates through the 
amplidyne exciter to reduce generator demand whenever 
the permitted fuel does not maintain the engine speed. 

Electrical feedback provisions are included to promote 
stable operation over a wide speed range and to antici- 
pate transient engine load changes originating in the 
generator-traction-motor system. 

Overspeed protection is provided by an overspeed trip 
switch which automatically cuts off the fuel supply when 
the engine overspeeds. If engine lubricating-oil pressure 
drops to the danger level, a pressure-protective switch 
drops the engine speed to idle. A ground relay removes 
power and brings the engine to idle speed in the event of 

a ground failure in the main power circuit. High en- 
gine temperature causes a red warning light on the 
control stand to be illuminated. 

The underframe is of steel construction, fabricated 
by electric welding. Truck center plates of cast steel 
are welded to the rolled-steel frame and are equipped 
with hardened steel liners. Standard Type E top-oper- 
ated swivel couplers, provided with side uncoupling lev- 
ers, are housed in cast-steel pockets. 

The superstructure of the locomotive is of truss-frame 
steel construction, enclosed with Plymetl paneling. The 
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-Main air reservoirs 


Fuel tank filling connection 


25—Emergency fuel cut off 


27—Sandbox filling holes 

28—Hand brake 

29—Generator air duct 

30—Cab heaters 

31—-Number boxes 

32—Horn 

33—Toilet 

34—Tool box 

35—Seats 

36—Bell 

37—Dynamic brake grids and blowers (modifica- 
38—Engine control panel tion) 
39—Engine cooling water filling connections 


operating cab floor is elevated above the floor of the en- 
gine compartment and is linoleum covered. The walls 
and roof are lined and insulated. Two upholstered, 
cushioned seats with adjustable features are provided. 
Two fixed windows form a high-visibility windshield, 
and the side windows are combination-type, having con- 
trolled drop sections and pivoted front sections. All 
windows are of safety glass. 

Each unit has two four-axle, swivel, swing motion, 
pedestal-type motor trucks. Of cast-steel construction, 
the truck frames are spring-supported on two equalizers 
on each side with triple coil springs between the equalizers 
and the frame. Triple elliptic springs are used between 
the spring planks and bolsters. The center plates are 
equipped with safety locks. 

Forged open-hearth-steel axles, with 6% in. roller- 
bearing journals, mount 40-in. rolled-steel wheels. All 
axles are driving axles with axle-supported motors hav- 
ing spring nose suspension on the truck transom. All 
wheel and axle assemblies are removable with the mo- 
tors. Forced ventilation for the traction motors is pro- 
vided through flexible connections between underframe 
ducts and the motor frames. Hardened spring-steel lin- 
ers are used on truck pedestal jaws and journal boxes, 
with high-carbon-steel liners for center plates. Side 
bearings are of plain steel with swivel-limiting devices. 

The trucks are equipped with clasp brakes on all 
wheels. There are two brake shoes per wheel, and the 
braking system is operated by four 10-in. by 8-in., sin- 
gle-acting brake cylinders per truck. A hand brake is 
located outside the rear end of the rear hood. 
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A General-Electric passenger locomotive built for the Paulista Railways of Brazil, the driving and guiding truck frames of which are 


of welded construction 


Welded Locomotive lrucks 


E:ectric locomotive truck frames, which were in the 
past generally built up by bolting or riveting, are now 
generally integral structures, either cast or welded. 
Integral cast frames are familiar to all railroad motive- 
power men but welded frames are not as well known, 
although many are in service. For this reason it seems 
worth while to review experience with welded trucks and 
to outline procedures of design and manufacture. 

The first welded trucks built to G.E. design were 
manufactured in 1928. These trucks were applied to 
a 300-hp. 72-ton Diesel-electric switcher locomotive 
operated by the American Rolling Mill Company at 
Middletown, Ohio, where they have given uninterrupted 
successful service. 

From this beginning the standard line of Diesel- 
electric industrial and railway locomotives for the past 
several years has been built almost entirely with welded 
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An early welded truck frame for a 300-hp. Diesel electric 
locomotive 
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trucks. Up to the present time there are more than 
1,500 locomotives in industrial and railroad service with 
welded truck frames. A large portion of these are 
44-ton Diesel-electric locomotives. This particular truck 
frame is conspicuous for its extreme lightweight necessi- 
tated by the limitation of locomotive weight. 

The first road locomotives with welded trucks were 
built for use in South America. Notable among these 
are four locomotives built for the Paulista Railroad 
in 1939 for passenger service. These locomotives are 
built to operate at speeds up to 90 m.p.h. Each weighs 
185 short tons (168 metric tons) and is loaded at 45,000 
lb. per driving axle. Twenty-two locomotives of this 
design have been shipped to the Paulista Railroad. 

In addition, 20 locomotives for main-line service have 
been built with welded truck frames for the Sorocabana 
Railway of Brazil and are now in service. Fifteen 
duplicate locomotives are now on order for the Soro- 
cabana Railway. A set of locomotive welded trucks 
recently were built for the Mexicano Railroad of Mex- 
ico. These are now replacing trucks of bolted steel castings 
built about 23 years ago. 

Early in 1946 a 6,000-hp. three-unit locomotive was 
placed in service with welded trucks on an American 
railroad. This locomotive is now in high-speed pas- 
senger service. Similar locomotives for lower-speed 
service with welded trucks are now in operation. 

Welded trucks are designed to be fabricated by arc 
welding. The welding electrodes almost universally 
used for trucks are General Electric Company’s W-22 
and W-24. The former corresponds to American Weld- 
ing Society Specification 6010 and the latter conforms 
to AWS Specification 6020. Both electrodes are of the 
low-carbon-stee]l shielded type. The W-22 is an all- 
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position rod and is used with d.c. current, reversed 
polarity. The W-24 is used primarily for horizontal and 
flat welding and principally with a.c. current. 

Many tests have been made on W-22 and W-24 
electrodes to insure that strengths given in the table 
below are conservative and can readily be met. Ultimate 
strength values of groove and fillet welds that are used 
as a basis of design are conservative. The minimum 
ultimate strength of groove welds on the low-carbon 
steel used is 55,000 Ib. per sq. in. with a yield point of 
40,000 1b. per sq. in. Fillet weld strengths in ultimate 
shear per linear inch are given as follows: 


Size fillet welds, 
leg in. or 
throat equivalent 


Ultimate strength, 
Ib. per linear in. 


In applying the above values to the design, an ade- 
quate factor of safety is used. In general, sufficient 
weld is specified to make the strength of the welded 
joint commensurate with the strength of the material. 
The design is such that all welds are accessible and 
where necessary, adequate weld preparations are indi- 
cated on the detailed parts of the assembly. 

When making truck designs, care is taken that it is 
possible for the shop to weld the various parts together 
in the proper sequence so that the final assembly will 
meet the design requirements as to strength and di- 
mensional accuracy. Low-carbon steel of good welding 
quality is used. In general, the carbon content does 
not exceed 0.30 percent. 

All material is covered by General Electric specifica- 
tions specifying chemical and physical property and in 
general, conforms to materials called for on A.S.T.M. 
Specification A-78 or A.S.T.M. A-201. Materials used 
in high-stress locations such as truck side frames have 
a tensile strength of 55,000 and 65,000 Ib. per sq. in. 
Ample sections are used to limit the stresses to a factor 
of safety of four and in some critical places a factor of 
safety of five. 

The carbon, manganese and silicon content of low- 
carbon steel to be welded is limited by the formula 
X C + 14 X Mn + % X Si = 0.46 per cent. For ex- 
ample, if carbon is .28 per cent, this formula becomes 
.28 C + .07 Mn + .07 X Si = 0.42 per cent. In special 
cases where steel is used with an analysis such that 


the formula X C + 14 X Mn + 1⁄4 X Si is above 0.46 


per cent but less than 0.55 per cent, pre-heat will be 
required for heavy sections at the time of welding. 

Welding operators are qualified according to the posi- 
tion they are to weld. These operators are qualified 
before they are permitted to weld any important struc- 
tures, such as locomotive trucks. 

Truck parts that require machining or gas-cutting 
operations prior to welding are so prepared before being 
brought to the welding assembly. This includes welding 
preparation where required. These welding prepara- 
tions are made either by gas cutting, chipping or ma- 
chining, whichever method is most suitable for the con- 
ditions involved. The various parts are set up in their 
correct relationship by means of clamps or fixtures. 

Frequently, heavy sections (or the junctions of light 


A welded truck for a G.E. 44-ton Diesel-electric locomotive 


sections with heavy sections) are pre-heated immedi- 
ately prior to making the weld. This is done to prevent 
rapid cooling in the weld to minimize danger of hard 
spots in the weld.. Depending on the size of weld, more 
than one pass may be used, care being taken to clean 
off the slag before the succeeding pass is applied. 

Frequently two or more welders work simultaneously 
on the same structure so as to neutralize any effect by 
uneven heating, thereby minimizing distortion and local- 
ized stresses. The various sub-assemblies of a truck 
assembly are arc welded in such a position as to make it 
most convenient for the operator, and wherever pos- 
sible, flat or horizontal positioning is employed. 

Positioning fixtures are used to permit the work to 
be tilted or revolved. 

An inspector who has been trained to inspect welded 
structures inspects the work during the assembly and 
welding operations. The inspector checks the fit-up of 
the joints, the size and appearance of the weld, and is 
also capable of checking the actual welding operations 
to see that proper electrode, current, etc., are used. 


The welded driving-truck frame for a Paulista Railways electric locomotive built by General Electric 
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EDITORIALS 


Winter Is Only 

Six Months Away 

Fortunately, memories are sometimes conveniently 
short. Less than six months ago the railroads of the 
northern and eastern United States were not yet in the 
midst of the battle to keep things moving in the face of 
one of the most severe winter seasons in several years. 
Yet it was a matter of only a few weeks more before 
passenger trains were running hours late with snow 
piled up and temperatures below zero. Worse than that, 
from the standpoint of the customers, was the fact that 
because passenger travel was still at near war-time 
volume most main line trains were long trains and long 
trains are sometimes difficult to heat. 

If there was any one problem of passenger-train 
operation that caused more trouble than train heating 
last January and February it was not apparent at the 
time, probably because some of the rest of the problems 
were old ones that had been suffered with so long that 
railroad men had become inured to them. 

This matter of train heating is an old problem too— 
it has been with us as long as we’ve had trains to heat. 
It took the Diesel locomotive, though, to bring the matter 
of train heat right out in front where it became a major 
trouble instead of a minor one. When trains moved by 
steam power alone it was always possible to rob a few 
thousand pounds of steam from the supply needed for 
traction and try to keep the customers warm, at least 
while the weather was postponing their chances of arriv- 
ing on time. But, you can’t do that with a Diesel. The 
limitations of space have decreed that there can be just 
so much steam generating capacity on each unit of a 
Diesel locomotive and when that capacity is used up— 
well, it’s used up. 

It may be worth while to look this matter of train 
heating and steam generating capacity squarely in the 
face; a lot of people in the railroad and manufacturing 
businesses are trying to hang the blame for all the trou- 
bles on the other fellow. 

How much steam does it take to heat a 14-car train 
moving 70 miles an hour in zero weather? Does anyone 
know? It seems strange that with all the wealth of 
knowledge and experience that technical societies such 
as the American Society of Heating & Ventilating Engi- 
neers have made available there should be so much con- 
troversy over train heating. The answers should not be 
too difficult to find. Whether or not the last six cars on 
a l4-car train are warm enough depend on a lot of 
things: adequate initial steam capacity; design of cars; 
adequate insulation and other structural factors that 
reduce heat losses ; modern heat control equipment ; well 
insulated steam lines of sufficient size and capacity; effi- 
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cient steam heat connectors, and, above all, the kind of 
rigid discipline in the matter of inspection and mainte- 
nance of the steam heating system that will make sure 
that, with all other factors up to par, the priceless steam 
that starts out from the head-end actually gets to where 
it is needed most. With train-line losses due to condensa- 
tion, or leaks due to sloppy maintenance, the best steam 
generator ever built hasn’t got a chance. 

The problems of steam generation and distribution in 
train heating aren’t any more difficult of solution than a 
lot of other problems that have been brought to light in 
connection with Diesel operation of passenger trains. 
One thing is certain, however. The Diesel is such a 
valuable asset as passenger train motive power that the 
railroads can afford to leave no stone unturned to find 
the answers. Some of those who have thought seriously 
about this have indicated that many railroads might have 
a lot less trouble next winter if the intervening six 
months were spent in setting up an air-tight inspection 
and maintenance routine and installing some 2%4-in. 


steam train lines to replace present 2-in. lines instead of 


expending energy trying to find a way to put more steam 
generating capacity on the head-end. 


Changing Perspectives 

For a long time the eight-hour rating has been accepted 
for passenger-car storage batteries. It means that a fully 
charged battery will produce its rated ampere-hour 
capacity, if this is done at a uniform rate over a period 
of eight hours. If a battery is discharged in a shorter 
time, its ampere-hour rating will be less. With present 
electrical loads and with batteries on an axle-powered 
car in an average road state of charge, they may be able 
to carry the load for only one and one-half to three 
hours. 

The primary reason for this situation is enormously 
increased electrical loads. Batteries have been increased 
in size, but it is impracticable to have a battery which 
would carry a warm-weather air-conditioning load for 
eight hours. In many cases, the margin of battery capac- 
ity has become dangerously low. On newer cars, the 
margin has been increased appreciably by three means. 

First, the batteries were increased somewhat in size. 
Second, the practice of using dual compressor motors or 
axle-driven motor-generators with 10- or 15-hp. standby 
motors has been displaced by motor generators consist- 
ing of generators rated 25-30 kw. and 25-hp. motors. 
Third, standby power facilities in yards and terminals 
are being improved in some important places. 

There is one thing which must be appreciated. The 
old order has changed. Once upon a time red, green and 
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sometimes blue car plush made the upholsterer’s problem 
a simple one, but now he must live with the beautiful 
light-colored fabrics which do so much to make attrac- 
tive car interiors. Similarly, the operators and electrical 
maintainers must learn to work on narrower margins. 
They may not like it any better than the upholsterers, 
but the situation is apparently one which must be lived 
with, and something which can best be done when the 
circumstance is accepted. 


Minimizing the Noise 

Level in Passenger Cars 

During the recent meeting of the railroad division of 
the American Society of Mechanical Engineers, some 
figures were brought forth that strikingly demonstrate 
the need for an understanding of the basic principles of 
acoustics to get maximum, or even substantial, benefit 
from a program aimed at reducing the noise level in 
passenger cars. One of the laws of acoustics illustrated 
by these figures that can save a railroad a lot of needless 
work and at the same time be of great value in keeping 
passenger car noise level to a minimum is that governing 
the total noise level produced by two or more sounds 
being generated at the same time. For example, the 
combined level of two sounds of 100 decibels each is 103 
decibels. It requires only brief consideration of this 
phenomena to realize that under the conditions where 
this law applies the only way to make a significant re- 
duction in the total noise level within a car is to reduce 
both component noises substantially. Even if one noise 
were to be eliminated completely, the total gain would 
be only a reduction of three decibels in the total noise 
level. If both noises could be cut in half, however, the 
total noise level would be reduced by 50 per cent, or 
about 50 decibels. 

Further figures contained in the report show how two 
unequal noises occurring simultaneously combine to 
form the total noise level. A noise level of 95 decibels 
added to one of 100 decibels results in a total level of 
101.2 decibels, while 90 decibels will combine with 100 
decibels to form a total decibel level of 100.4. As the 
spread between the large and the small noise becomes 
greater, the amount by which the total noise level exceeds 
the larger noise becomes increasingly smaller. In such 
cases it is easily seen that a reduction in the small noise 
will have no noticeable effect on the total noise level. It is 
further evident that a reduction in the large noise up to 


the numerical difference between the large and small 


noise in decibels will reduce the total noise level by nearly 
the amount by which the large noise is reduced. Beyond 
this point both noises will have to be reduced equally to 
get an appreciable reduction in the total level of noise. 
The only case where it would be desirable to reduce one 
noise drastically would be where the large noise greatly 
exceeded the small noise. 

The above instances of the behavior of sound don’t 
begin to cover the field of passenger-car noise reduction, 
but they do serve to emphasize some factors that must 
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be taken into consideration to minimize the total noise 
level within the car. The examples were limited to two 
sounds rather than the many which go to make up the 
total noise level because this limitation simplifies explan- 
ation of the principles involved and because the behavior 
of many sounds is governed by laws similar to those 
which determine the behavior of two sounds. The exam 
ples do serve, however, to show why all important sound 
components must be controlled to obtain a significant 
reduction in the total noise level produced by the com- 
ponents. They further show why an understanding of 
acoustic theory is necessary to obtain more than a frac- 
tion of the possible benefit obtainable from a program 
“to reduce noise level. They serve also as a reminder to 
railroad men that the science of acoustics is a complex 
one, and that where serious problems of noise are in- 
volved, the employment of experts in this field is neces- 
sary and will save time and money in the long run as 
well as aiding passenger business by giving the passenger 
a quiet ride. 


Diesel Locomotive 

Questions and Answers 

The maintenance of Diesel-electric locomotives has be- 
come in a relatively short time a problem of major 
importance to all except a few railroads. The rapidity 
with which the Diesels have been tossed into the laps of 
the motive-power departments has given a new respon- 
sibility to those who formulate the maintenance policies 
and to the men down the line who do the hundreds of 
servicing and repair jobs that must be done if the maxi- 
mum service is gotten out of this valuable equipment. 
In an attempt to be of the greatest possible help to the 
mechanical department and particularly to the men in 
the shop in meeting that responsibility the Railway 
Mechanical Engineer is introducing in this issue a Diesel 
locomotive question-and-answer department. 

Most of the men in the Diesel shops and terminals 
are supervisors, mechanics, electricians and helpers who 
have had years of experience with steam power. The 
differences between steam and Diesel-elctric locomotive 
maintenance are so great that the outstanding perform- 
ances being turned in by the Diesels are really a very 
fine tribute to the ingenuity and resourcefulness of rail- 
toad shop men. Besides coping with the basic differences 
between the internal combustion engine and the recipro- 
cating steam engine the shop forces have had to meet 
the changes in maintenance practices caused by the 
greater degree of precision used in building the Diesels. 
They have plunged into the job of keeping the locomo- 
tives running on tight schedules and they have had to 
get on-the-job experience and training. They have been 
helped greatly by the service engineers and instruction 
manuals of the builders but they know that there are 
many more details to learn. 

The author of the new question-and-answer column is 
one of the outstanding railroad shop men in the railroad 
industry with a background of many years of Diesel- 
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electric locomotive experience that embraces both loco- 
motive operation and maintenance. For business reasons 
he has chosen to remain anonymous but all questions 
sent in for answer to the editor, Railway Mechanical 
Engineer, 30 Church St., New York 7, N.Y., will be 
forwarded for answering and will be published as soon 
as possible. Questions will be welcomed by this depart- 
ment and will be particularly helpful as a guide in the 
selection of the material that will be most useful to shop 
men. 

The shop forces are gradually finding out ways to 
improve the quality of the work and at the same time 
they are looking for ways to raise the efficiency of the 
shop operations. We believe that the Diesel locomotive 
questions and answers will help them in reaching both 
objectives. 


Freight-Car Supply 

Inereasing—But Slowly 

For the past two years a tremendous struggle has been 
going on to rehabilitate the freight-car supply of Amer- 
ican railroad. This struggle has involved the railroads, 
the car-building industry, the steel industry, and the 
government. The results have been, and continue to be, 
disappointing. The attempts to establish freight-car 
building programs, first, of 7,000 cars a month, and 
then of 10,000 cars a month, made during 1947 are an 
old story. Neither of these programs was considered 
adequate to increase the total number of cars available 
to a point where demands for railway transportation 
could be comfortably met. This led to the proposal of 
the so-called Harriman committee that a program of 
14,000 cars a month be established and that it be pro- 
tected with priorities, if necessary, to provide the neces- 
sary steel. 

None of the goals set or suggested has yet been met. 
The nearest to meeting the 10,000-cars-a-month goal 
was in December, 1947, when the total production was 
9,823 freight cars for domestic use. Since then, the 
average has been about 9,000-cars a month. The 14,000- 
cars-a-month program has dropped out of sight because 
the needs of steel in other industries would not stand 
the sacrifice required to implement it. 

What, then, are the prospects for an increased freight- 
car inventory by October, 1948, when the volume of 
traffic on American railroads is at its annual peak? Last 
October showed a decline of 84,000 cars in Class I rail- 
toad ownership as compared with the preceding year, 
and the low point was reached in November. Since then, 
during which time there has been no marked change in 
the trend of freight-car production, there has been an 
average gain in total cars owned or leased by Class I 
railroads of a little less than 3,000 cars a month. The 
actual figures are 14,781 cars from November to April. 
There is little reason to assume that the pressure for 
steel in other fields than railway transportation will 
become less insistent between now and October than 
they had been since last October. It would seem, there- 
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fore, that with a monthly increase of 3,000 cars, the best 
that may be expected by next October will be a Class I 
ownership of about 1,755,000 freight cars of all types. 
Because of the decline in ownership from October to 
November in 1947, this will be something less than 
26,000 additional cars in October, 1948, then were avail- 
able a year ago. 

This, of course, assumes no change in retirements 
from the rate prevailing so far this year. An increase 
in retirements will reduce the additional cars available. 
A reduction in retirements will increase the number. 
Such a change, however, is not likely to be large. 


Some measure of the inadequacy of present freight- 
car equipment to handle the traffic offered is afforded by 
an examination of current figures of surpluses and 
shortages. The average daily freight-car surpluses, re- 
ported for the week ending May 29, totaled 21,521. For 
the like period a year ago there was a surplus of 7,478 
cars. Freight car shortages reported in the week of May 
29, 1948, totaled 14,095 and included 932 box cars, 513 
flat cars, 4,975 gondola cars, 7,579 hopper cars (includ- 
ing 89 covered hopper cars), and all others, 96. 


NEW BOOKS 


Gas-TurRBINE Construction. By R. Tom Sawyer, B. 
of E., M.E. Manager, Research Department, American 
Locomotive Company. Published by Prentice-Hall, Inc., 
70 Fifth avenue, New York 11. 400 pages, 6 in. by 9% 
in.; cloth bound. Price, $7. 

This book, a companion to “The Modern Gas Tur- 
bine,” also by Mr. Sawyer, covers the construction, oper- 
ation and maintenance of heavy equipment, turbo- 
chargers, and air craft gas-turbine equipment. Chapter 
V of Part I on Heavy Equipment is devoted to the gas- 
turbine locomotive. Part II on Turbochargers includes 
a chapter on the various methods and procedures of 
testing turbochargers during development. Part III is 
devoted to Aircraft Gas-Turbine Equipment. 

FORMING OF AUSTENITIC CHROMIUM-NICKEL STAIN- 
LESS STEELS. Assembled and edited by Vsevolod N. 
Krivobok, Sc.D., International Nickel Company, and 
George Sachs, D.Eng., Case Institute of Technology. 
Available through the International Nickel Company, 67 
Wall street, New York 5, or the International Nickel 
Company of Canada, Ltd., 25 King Street West, Toron- 
to 1, Ont. 308 pages, 814 in. by 11% in., cloth bound. 
Price, $4. 

Describes in detail modern forming procedures as 
applied to chromium-nickel stainless steels and as prac- 
ticed in fabrication plants of the United States. Among 
the methods discussed in the 13 chapters of the book are 
bending and straight flanging, forming of curved sec- 
tions and tubing, deep drawing, die forming, forming of 
contoured-flanged parts, and forming in various other 
ways. The specific examples of forming technique are 
supplemented by details of tool design and tool ma- 
terials, lubricants, data on dimensions, and consecutive 
steps in fabrication. 
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With the 
Car Foreman and Inspectors 


Ventilating and Heating 
CN.J.s Paint Shop 


Tue importance of proper ventilation in paint-spray 
operations cannot be overemphasized. Aside from the 
consideration of the health of the workmen involved, 
poor ventilation of paint-spray installations usually 
means inefficient painting and poor drying with attend- 
ant loss of time and money. 

In its railroad car paint shops at Elizabethport, N. J., 
the Central Railroad of New Jersey has effectively 
solved this difficult ventilation problem and at the same 
time has made provision for warm air to insure the 
comfort and health of workmen and the rapid drying 
of painted cars. 

A section of the repair shops has been walled off and 
equipped with facilities to handle both the painting 
and drying of railroad cars and small parts. The car 
painting shop is 110 ft. long by 19 ft. wide and 16 ft. 
high, allowing ample work room while accommodating 


*Sales engineer, L. J. Wing Manufacturing Company, New York. 


By T. R. Peyrek* 


Axial-flow fans exhaust fumes 
and paint-laden air—Variable- 
temperature heater warms air 
for heating and drying purposes 


a railroad passenger car. At the open end of the shop 
a large door permits the entry of the railroad cars and 
is closed during the painting and drying operations. 
The opposite end is equipped with a water-wall in- 
stallation through which the contaminated air is drawn 
before being exhausted to the atmosphere. The water 
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A—Four S-36 VT variable-temperature heater sections 
B—Two size 42 straight-line fans 


Passenger Car Paint Shop 


S 
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Elevation and plan of the paint shop and key to L. J. Wing Manufacturing Company's equipment 
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wall itself is a by-pass which guides the contaminated 
air in a horizontal direction through a water curtain. 
This water curtain is formed by the gravity flow of 
water over the surface of a vertical metal apron and 
its continual dripping from the apron to a receptacle 
below the by-pass. As the contaminated air is drawn 
through this water wash, tiny globules of paint are 
caught by the water and removed from the exhausted 
air. 

Directly behind the car paint shop is the small-parts 
spray booth, approximately 16 ft. sq. and 10 ft. high. 

oth the paint shop and the spray booth are equipped 
with fluorescent lighting fixtures which have been 
made explosion proof. 

The proper ventilation of these paint-spray installa- 
tions was a major problem because of three important 
factors: (1) the presence of dangerous fumes and lead 
from the paint spray in the air made positive exhaus- 
tion imperative; (2) before exhausting to the atmos- 
phere the system had to remove all traces of paint 
from the contaminated air, and (3) provision had to 
be made for warm air to be used in drying the painted 
cars and small parts. 

Utilizing two 714-hp. Wing straight-line duct fans 
at the fresh-air supply end of the car paint shop, the 
C.N.J. has coupled with them four Wing variable tem- 
perature heater sections. This arrangement permits 
any temperature variation deemed necessary in the 
45,000 cu. ft. per min. fresh-air supply. The tempera- 
ture variations are automatically controlled by a room 
thermostat in parallel with a low-limit air-stream ther- 
mostat. These variable temperature heater sections 
are so designed that the heating unit is continually 
under full steam pressure to eliminate the possibility 


Spray painting a passenger car—Warm air from the variable- 
temperature heaters enters through the four openings in the ceiling 


of bursting the tubes by condensate freezing. Reduc- 
tion of air temperature is accomplished by changing 
the damper position and not by reducing steam pressure. 

The two straight-line duct fans are mounted inside 
a penthouse atop the open end of the car paint shop. 
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Outside air is drawn through the louvers in the pent- 
house doors and passes through a series of “Dustop” 
filters before entering the duct fans. Directly beneath 
the fans are located the four variable temperature 
heaters. 

When the outside temperature is such that the fresh 
air does not need warming, these heaters are not put 
in operation. During cold weather, however, these heat- 
ers temper the incoming air to provide comfortable 
working temperatures in the paint shop. After passing 
through both the fans and the heaters, the air is forced 
through openings in the ceiling and then circulated 
through the shop. 

At the exhaust end of the paint-spray room, two 
15-hp. Wing straight-line duct fans draw the contami- 


Paint-laden air is drawn through the water wall at the other end 
of the shop—tThe lighting fixtures in the ceiling and along the 
side walls are explosion proof 


nated air through the water curtain where it is thor- 
oughly washed before being exhausted into the atmos- 
phere. These fans are installed in duct stacks above 
the roof line and are capable of removing 45,000 cu. ft. 
per min. of contaminated air through the water curtain. 

In the small parts spray booth, two 3-hp. Wing 
straight-line duct fans draw the spray-laden air away 
from the work area and through another water wall. 
It is then exhausted to the atmosphere through a duct 
stack on the roof. 

It is significant that in this ventilating system the 
motors which drive the supply fans and the exhausters 
are externally mounted. They are connected to the 
fan-wheel shaft by means of a V-belt drive. Since they 
are outside the air stream they are protected from the 
impurities that pass through the ducts and are readily 
accessible for making any necessary repairs or replace- 
ment. 

When the painting of a railroad car has been com- 
pleted, the painters leave the shop and the variable- 
temperature heaters are used to raise the temperature 
of the incoming air to the proper degree to perform 
the best drying job. This temperature is limited only 
by the pressure of the steam being supplied to the 
heater. In this installation the pressure is 50 lb. per 
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The paint-spray booth for small parts is also equipped with a 
water wall 


sq. in. and each of the heater sections uses 1,000 Ib. 
of steam per hr. 

This installation has been approved by the Labor 
Department of the State of New Jersey. 


A Review of 
Wheel and Axle Violations 
By F. B. Rykoskey 


[This article is part of a paper Mr. Rykoskey, supervisor 
of shops, Baltimore & Ohio, presented at the May 14, 
1948, meeting of the Eastern Car Foremen’s Association 
at New York. An abstract of the first part, which dealt 
with the operation of the B. & O.’s production wheel shop 
at Glenwood, Pa., appeared on Page (285) of the June, 
1948, issue of the Railway Mechanical Engineer.] It is 
evident from the recently distributed A.A.R. reports, 
reviewing the activities of the Mechanical Inspection De- 
partment for the year 1947, that we are lax in the enforce- 
ment of the standards and practices given in the Wheel 
and Axle Manual. 

Their report covered the inspection of 72 wheel shops, 
a few of which were credited with perfect standards in 
the operations and practices. While it is true that the 
committee reported “cooperation toward correction of 
irregularities was most satisfactory,” this does not excuse 
us for having the conditions exist as found. It is interest- 
ing to note the remarks of the committee, and how well we 
cooperate to correct conditions when they are pointed out 
by the inspectors. Such conditions should never have 
occurred if instructions were properly administered when 
issued. The easiest way to do a job is the right way, and 
this method of working keeps the workmen alert, and at 
the same time keeps the supervision out of trouble. It is 
not work that we have at our command that worries us, 
or occupies our time, but the work of which we have little 
or no knowledge that consumes our time in explaining 
the reasons for its failure or recurrence. 

My remarks would be incomplete without reviewing 
the violations in the majority of the wheel shops. 
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Paragraph 354—Boring Mill Practice 


Twenty-two wheel shops were found to have irregular 
jaw-bearing points, this condition being caused by pro- 
longed wear without periodic adjustment, resulting in 
diagonal and eccentric boring, irregular mounting and 
gauge, undue axle service stresses, wheel service losses, 
hot journal causes, and roller-bearing chipping or inner 
race breakage. Conditions of this type can be corrected by 
the use of the checking ring and grinding jig as manufac- 
tured by the Consolidated Machinery and the Niles boring 
jigs. 


Paragraph 355—Axle Lathe Practices 


Thirty-two wheel shops were found non-conforming 
in the machining of new axles. Among the irregularities 
involved were the improper location of the wheel seats or 
the incorrect linear location ; over-length seat, a result of 
excessive cutting beyond the standard wheel seat end, an 
economic factor consuming labor, machine effort and 
tools, and deficient seat length, a result of excessive con- 
tinuation cutting of the dust-guard seat, involving time, 
material and tools. 

Short seats were found. This is a potential hazard fre- 
quently permitting wheels to be mounted into rear seat 
fillets, a cause of wheel breakage and loose wheels. Insuf- 
ficient clearance between hub and fillet has resulted, de- 
feating any attempt to measure the wheel-seat diameter 
after mounting and also making it difficult for inspection 
of loose wheels. To correct irregularities as found, a 
sliding gauge to locate the wheel seat from the center of 
the axle should be available at all shops where axles are 
machined. 

Thirty violations were found of burrs being permitted 
to remain around axle center holes. Live centers on the 
axle and burnishing machines will completely eliminate 
this complaint. However, where machines are equipped 
with dead centers, proper lubricants should be used and 
the centers filed after the machining of axles. 

Forty-four cases of the standard journal collar height 
not being maintained were reported. Proper gauges for 
the various axle sizes will eliminate the necessity of cali- 
pering and also save machining time. 

Thirty-four shops had axle wheel-seat irregularities. 
It is poor practice to keep machines in operation with 
excessive tapers. Time and material wasted would more 
than justify the expense of having the machines repaired 
or replaced. Inferior quality of work may also result in 
serious derailments. Existing conditions of this type are 
the most costly and dangerous in axle machining. 

Thirty-six shops remounted wheels on wheel seats not 
machined. This practice is probably general in small out: 
lying points where the demand on the shop is greater 
than the facilities provided. 

The proper planning of the output of shops and the 
machining requirements of all operations will eliminate 
the possibilities of these recurrences. 


Paragraph 356—Wheel-Press Practice 


The most numerous exceptions taken in connection with 
wheel-press recording tape diagrams were 40 cases where 
irregular diagrams were passed as satisfactory which 
showed over maximum and under minimum forces, some 
serious in extent. Needless to say, the mounting record 
tape should be diligently inspected by the wheel-shop 
supervisor, even if he does nothing else. The mounting 
press operators should be thoroughly trained to reject 
those wheels which do not pull the proper tonnage, and 
gauges on the press should be checked at frequent inter- 
vals for accuracy. 

Twenty cases were noted where the identification mark- 
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ing on the tape was incomplete, making any analyses use- 
less. This is the result of carelessness on the part of the 
operator. 

Forty-four cases of off-center and out-of-gauge mount- 
ing of wheels, were noted, involving lack of competent 
gauging, checking, etc. Thirty-two cases were reported 
where no method was provided for the master checking of 
gauges and twenty-three cases where non-standard mount- 
ing gauges were in use. All gauges should be forwarded 
to a central point periodically for checking with master 
gauges. 


Paragraph 363—General 


It is surprising to note that at 111 points checked, 
mounted wheels were stored on tracks which had non- 
standard double-gauge spacing, thereby causing axle 
surface indentations. It is certainly the responsibility of 
the supervisor to endeavor to obtain the standard storage 
tracks and the responsibility of the railroad management 
to see that they are provided. The expense of providing 
proper storage tracks would be amortized by the savings 
in axle maintenance and standard double-gauge storage 
tracks would require smaller areas for storage. 

Seventy-five cases of irregular and improper loading 
of mounted wheels on cars were noted leading to axle 
damage. The use of wheel cradle cars for this purpose not 
only eliminates damage to axles but also results in large 
savings in the labor of loading and unloading wheels. 

While it is true that many of us were offenders in the 
violations as found by the mechanical inspectors of the 
Association of American Railroads, I am sure that most 
of us have corrected the conditions where possible. 


Lapping AB 
Slide Valves 


An arrangement for lapping the slide valve seats in the 
service and emergency portions of AB brake valves and 
various other flat valve seats to an accurate flat surface 
has been devised by the Missouri-Kansas-Texas and is 
standard practice in their Parsons, Kan., shops. With the 
lapping device the average mechanic can produce a 
straight level surface with virtually no risk of rounded 
ends or sides in the finished seat. Various modifications 
of the arrangement for flat lapping AB slide valve seats 
have been developed for the graduating valve on K and 
AB brakes; the equalizing slide valve of the distributing 
valve of 6E, 6K and 6KA locomotive brake equipment ; 


The lapping stick in place on the guide as it is held while lapping 
the slide valve seat—tThe rollers upon which the top of the stick 
rides is fastened to the spring-steel cantilever through a ball 
joint—The crank on the free end of the cantilever lowers the 
rollers on to the stick 
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and the equalizing slide valve, the release slide valve and 
the emergency slide valve of the passenger-equipment 
universal valve. 

All of the above flat valve seats are lapped with a length 
of block tin about 914 in. long that is dovetailed into a 
section of steel of the same width but an inch or so longer. 
The width of the tin and the steel varies with the different 
valve seats; it is the minimum amount narrower than the 
valve seat that will permit adequate clearance for the 
lapping stroke. Handles are fitted on both ends of the 
steel-backed block-tin lapping stick, and the steel is 
ground parallel to the tin lapping surface. 

The steel-and-tin lapping stick is restrained to a straight 
horizontal movement by a two-piece guide which clamps 
in the slide valve bushing. The guide has a spring-steel 
cantilever member to which a double-roller piece is at- 
tached through a ball joint. One end of the spring steel 
is free and the other end is rigidly fastened to the circular, 
step-size member of the guide which fits snugly in the 
brake valve counterbore. The free end is depressed by 


The guide for restraining the lapping stick to straight horizonta! 
motion—The step-size circular members fits in the counterbore 
of the brake valve—lIt is keyhole shaped on the inside and 
the lapping stick fits through the rectangular-shaped bottom 
portion 


a 34-in. bolt with a small crank on top. When the spring 
steel is depressed, it brings the two rollers which are 
spaced about two inches apart, into contact with the 
ground steel back of the lapping stick. The crank is 
tightened until the rollers press upon the steel with suffi- 
cient force to prevent wobble of the lapping stick. The 
total thickness of the tin and steel in the lapping stick is 
such that the two guide rollers are horizontally aligned 
with each other when the force is sufficient to guide the 
lapping stick. It is this holding force on the top of the 
lapping stick which restrains it to horizontal motion 
throughout the full length of the lapping stroke and pre- 
vents rounded-off ends in the slide valve seat. 

The portion of the guide which comprises the step- 
size circular member is inserted in one end of the brake 
valve portion opening. The other part, which contains a 
spring clamp, fits over the end of a length of 14-in. key- 
stock which is welded to the circular member and which 
fits in the piston top keyway. The clamping member 
slips on the keystock until it engages a notch. The action 
of the spring catch in the notch locks the two halves of the 
guide together and in place in the bushing for guiding the 
lapping stick. 

Grade FF silicon carbide and a good grade of metal 
polish are used as the lapping medium. The lapping stick 
is trued on a lapping plate 15 in. in diameter. The silicon 
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Lapping stick in position for lapping the slide valve seat in the 
emergency portion of an AB valve 


carbide is sprinkled on the plate, and the lapping stick is 
charged with the abrasive while it is being trued. The 
silicon carbide imbeds itself in the soft tin. A few drops 
of the metal polish are then applied to the lapping stick 
and distributed with a clean cloth, after which the stick 
is blown dry. From 12 to 15 lapping strokes are then made 
on the valve seat, and the charging process repeated. 

The subject of improved maintenance on air brake parts 
has been under intensive study and development on the 
Missouri-Kansas-Texas and will be more fully treated 
in a paper to be presented at the September meeting of 
the Air Brake Association. 


Rip Track Setup 
Features Rapid Wheel Change 


A set of defective car wheels can be replaced in as 
little as 18 minutes with the layout and equipment of the 
Kansas City Southern’s wheel-change rip track at Pitts- 
burg, Kan. The arrangement consists essentially of a 
concrete work area between two sets of rails which are 
20 ft. apart on centers and perpendicular to the rip track, 
a crane with three ratchet hoists for lifting the bolster 
and side frames, and two air lifts, one on each end of the 
work area, to raise and hold the wheel treads clear of the 
rip track rails to align the mounted car wheels with the 
perpendicular track for loading on a cart. 

All cars with bad-order wheels are switched to the 
wheel-change rip track where they are spotted by a wire 
rope which is attached to the truck side frame and is 
moved by an electric-motor-driven winch. The car is 
spotted so that the truck containing the defective wheels 
is nearest the work area, e.g., if the front truck is defective 
the car is stopped a few feet before the work area and if 
the rear truck requires a wheel change, a few feet beyond. 
The end of the car is jacked up by two portable two- 
wheel 100-ton air jacks, and the defective truck pushed 
out to the concrete working area and centered under the 
swinging crane. Here it is dismantled and the bad-order 
pair of wheels rolled over the air-powered wheel lift. The 
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bolster and side frames, which are lifted by the three 
crane hoists, are left in the raised position until replace- 
ment wheels are on hand and the truck ready to re-as- 
semble. The center of the axle is placed over a saddle on 
the air-lift shaft extension, and the wheels are raised 
clear of the rails. In this position they can be turned 90 
deg. with little effort. Lowering the wheels puts them on 
the pair of rails set at right angles to the rip track. They 
are rolled along this pair of rails and onto a cart on the 
adjoining rip track. The cart is pushed by hand down this 
track at the scrap-wheel dump where the wheels are rolled 
off on one of the several tracks that comprise the scrap 
wheel dump. Adjacent to the scrap wheel dump are the 
replacement wheel sets, also stored on rails perpendicular 
to the rip track. These are rolled onto the wheel cart and 
pushed back to the work area of the rip track, unloaded, 
turned on the air lift and rolled into place for re-assembly 
of the truck. 

The three %4-ton ratchet chain hoists mounted on the 
swinging crane to raise the side frames and bolsters are 
hand-operated because the distance raised is not great and 
because hand operation offers close control. The bolster 
hoist is welded to the center of the crane boom. The side 
frame hoists are suspended from the beam by two-wheel 
trolleys which makes it possible to move them outward 
while supporting the side frames to get the hoist and 
frame clear for rolling the wheels. 

The crane is 6 ft. 1 in. above the top of the rip track 
rails and the swinging beam is 13 ft. across. It is made 
from a 5-in. I-beam and is supported across the top with 
a l-in. and a 114-in. truss rod. It joins to the main ver- 


The task of turning the wheel set 90 deg. for loading on the dolly 
is made safe, simple and quick by the air lift which enables one 
man to swing the wheel set 


tical support at the pivot end through a heavy pin that fits 
through the round end of the opening of a U-shaped plate. 
The plate is welded at the open ends to the I-beam. The 
U-plate fits between two angles 1% in. by 3 in. by 3 in. 
in which holes are bored to receive the pin. There are 
two other vertical supports on which the free end of the 
swinging crane rests; both are made from 100-Ib. scrap 
rail. One is on the same side of the wheel-change track 
as the pivot support and holds the free end of the boom 
when not in use to keep it clear of moving cars, or to 
allow switchers to pass. The other support is directly 
across the rip track from the main support and holds the 
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free end while side frames or bolsters are being raised, 
held or lowered. Both of these supports have an inclined 
plate welded across the top. This is to guide the I-beam 
into place. 

On the support holding the I-beam during use this 
plate is 34 in. thick ; on the other support it is 4g in. Both 
supports have a hook welded to them on the side away 


After the truck has been rolled clear of the car it is dismantled 
with the aid of the swinging crane’s three ratchet hoists—The 
side frames and bolster are lifted for the removal of the defective 
wheels and remain suspended for application to the new wheel sets 


from the rip track to secure the two side-frame hoists out 
of the way when not in use. The side-frame hoists clamp 
to the truck side frames through a hook that works on 
the principle of ice tongs. 

There is one lift for mounted car wheels on each end 
of the working area in the center of the square formed 
by the rip track rails and the perpendicular rails for rolling 
a pair of wheels for loading on the wheel cart. The lift 
consists of a 10-in. air cylinder with a hollow piston rod 
and a stroke of 12 in. A rod 2% in. in diameter and 
25 in. long, to the top of which has been welded a 14-in. 
curved saddle plate, drops into the hollow rod. Admitting 
air to the cylinder raises the shaft extension and saddle 
into contact with the center of the axle and lifts the wheels 
clear of the rails. The shaft extension fits into the hollow 
rod with sufficient clearance to permit easy wheel turning. 


The cart for hauling defective wheels away and replacement 
wheels to the truck holds two pairs of wheels—tThe track on 
which the cart runs is about 6 in. lower than the wheel-change 
rip track or the perpendicular transfer track making a straight 
horizontal run on to and off of the cart for the wheel set and 
eliminating having to lift the whels on or off the cart during load- 
ing or unloading 
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The cart for carrying defective wheels away from and 
replacement wheels to the wheel-changing area is 8 ft. 
long and carries two pair of wheels. It is of such a height 
that the wheels roll horizontally straight on to or off of 
the cart. The track on which the cart runs adjoins the 
rip track and is about 6 in. lower than both the rip track 
and the perpendicular transfer rails. By suspending the 
cart from the two axles the top of the cart rails on which 
the wheels are loaded is at the same level as the top of 
the transfer rails. The cart is carried on two sets of old 
maintenance-of-way car wheels. The bearings are in four 
steel blocks. The bottom of each block is bolted to the 
main frame through a filler block which is 1 in. by 3 in. 
by 12 in. 

The bolts pass through the wheel-bearing block, the 
filler piece and down to the bottom flange of the channel 
iron that forms the longitudinal side members of the 
frame. The channels are welded to the front and back 
channels which complete the frame and which are in turn 
welded to the center stiffening piece, also made of channel 
iron. Across the three longitudinal channels two plates 
1⁄4 in. by 15 in. by 80 in. are welded. On each of these 
plates rests a length of bar stock 114 in. square and 80 in. 
long that is welded in place. The wheels being transported 
rest on these two bar stocks that serve as rails and they 


The winch for shifting the bad order cars on the wheel-change 
rip track can move up to 15 loads 


are restrained from rolling off at the side by wooden 
wedges. 

The cart is pushed at either end by a handle fabricated 
from l-in. pipe. The pipe is flattened where it joins the 
center channel and where it fits into a slot in the filler 
block which holds it against the side channels. 

The winch for spotting the cars is electrically driven 
through a worm gear and can move 15 loads at one time 
with the 34-in. wire rope. A scrap car journal is installed 
along the winch-side of the track so that cars may be 
moved in either direction by the winch. The journal is 
set in concrete, and the hook of a sheave wheel fits in a 
loop attached to the journal. 

The wheel change area is concrete 30 in. deep to pro- 
vide a solid foundation and a good working surface. It 
extends for 15 ft. between the transfer tracks and between 
the rails of the perpendicular tracks. The cement extends 
4 ft. on the side of the track with the main crane support 
and 8 ft. to the other adjoining track on which the wheel 
sets are transported. Adjoining the concrete area are two 
small wooden shacks in which are kept small repair parts 
such as brake hangers and shoes, brasses, waste, rags, 
nuts, bolts and cotter keys. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Holding Rack 
For Staybolt Drilling 


A holding arrangement for air-motor drills that is adjust- 
able vertically, horizontally or to any angle has been con- 
structed at the Parsons, Kan., shops of the Missouri- 
Kansas-Texas for drilling out staybolts, drilling and tap- 
ping holes for staybolts and staybolt bushings, counter- 
sinking holes for welded flexible staybolt sleeves, and for 


The adjustable support for holding the air motor while drilling out 
staybolts 


cleaning the metal around holes preparatory to welding. 
The overall arrangement is made long enough to cover 
the length of the firebox and is mounted on 4-ft. flanged- 
end metal horses to reach the top holes. The air motor 
is attached to a tilting shaft and set at the desired angle 
for tapping or reaming; for drilling out a stapbolt it 
centers in the telltale hole. 

The framing on which the adjustable motor support 
rests 1s constructed from scrap plate, angle and channel 
iron. The main bottom support is a 12-ft. length of iron 
1% in. by 6 in. set on edge with an angle 2% in. by 2% 
in. fastened to each long vertical side to stiffen the bottom 
member against the force developed by feeding the drill. 
Along the top of this member a dolly with two roller- 
bearing double-flanged wheels rides and carries the air- 
motor adjustable support. The bottom support rests on 
two channels 6 in. wide and 5 ft. long. These are set 
perpendicular to the main bottom support on each end 
with the flat side of the channel up. On each of the side 
supports two lengths of 14-in. plate 6 in. wide are bolted. 
The end of each length of plate that is near the center of 
the main bottom cross rail is bent upward, and the bot- 
tom rail rests on the extremities of the bent-up portions 
of the plate. 

The main vertical support on each end is formed by 
fastening the flat sides of two 6-in. channels to the ver- 
tical portions of the 14-in. plate that extends across the 
bottom side supports. Between the top of the bottom cross 
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rail and the bottom of the top cross rail the channels are 
separated by a wood filler block 1 in. thick. The top 
cross rail is 114 in. by 6 in. It is stiffened by two 2%-in. 
angles fastened to it on one side, the free sides of the 
angles touching each other to form a tee-shape. Two 
double-flange wheels fit the under side of the top cross 
rail to hold the top of the adjustable motor support in 
place. 

The motor support is raised and lowered on a 3-in. 
vertical shaft which has worm-gear threads and two 
slots 34 in. wide by 3g in. deep to prevent the support 
from turning. Lifting and lowering is accomplished by 
turning a crank on a stub shaft which moves the housing 
up and down on the worm gear through a gear train 
within the housing. The weight of the housing is neu- 
tralized during raising and lowering by a counterweight 
suspended from one end of a cable. The other end is 


Group of holding racks for drilling, tapping and countersinking 
holes at any angle or location in the firebox 


attached to the housing, and the cable runs over a pulley 
mounted on the top motor-support dolly. 

The housing is tilted to the angularity of the hole be- 
ing drilled, reamed or tapped by pivoting about a shaft. 
It is locked in place at the desired angle by a small nut 
with an integral handle that fits in a quadrant slot. The 
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support is moved horizontally by hand; it is held where 
moved by the back thrust from the feed. 

Feed screws are removed from the air motors used 
in conjunction with the drilling racks, and the feeding 
is done by a rack and pinion on the tilting shaft. The 
tilting shaft is fed by a long handle attached to the pinion 
shaft. The motor fastens to this feed shaft through an 
adapter which takes the place of the feed screw. The 
adapter has a jam nut to prevent over tightening from 
the motor torque and is slotted to accommodate a drift 
for knocking out drills. 


Filter 
Cleaner 


Circular filters are effectively cleaned in about twenty 
minutes at the Omaha shops of the Union Pacific with 
the aid of cleaning and drying equipment constructed by 
the shop forces. The filter is placed over a length of 2-in. 
pipe perforated with %-in. holes, and a mixture of air 
and mineral spirits is forced through the filter from the 
inside outward by a scrap locomotive air compressor. 
Upon completion of the cleaning operation the filter 


The pump and the cleaning enclosure for cleaning and drying 
circular filters 


is centrifugally dried within a separately located circular 
enclosure. 

The cleaning function operates on a closed cycle; the 
spirits forced through the perforated pipe and the filter 
drain back to a reservoir through a layer of cotton waste 
which is held between two metal screens and covers the 
entire cross section of the enclosure. The cleaning fluid 
is restrained from escaping to the atmosphere and being 
wasted by housing the filter undergoing cleaning in a 
sheet-metal enclosure 30 in. square by 36 in. high. The 
enclosure has a hinged cover that is closed during cleaning 
but opened for the insertion and removal of filters. The 
reservoir is in the bottom of this enclosure, and is con- 
nected to the pump by the inlet pipe to the liquid cylinder 
of the pump. The outlet pipe from this cylinder connects 
to the perforated pipe on which the filter is mounted. 
While being cleaned, the filter is held in place with a 2-in. 
pipe cap screwed hand-tight on the top threaded portion 
of the perforated pipe. 
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Inside of the enclosure in which the filters are cleaned by being 
placed over a perforated pipe through which a mixture of air 
and minerol spirits is forced 


The centrifugal drier is revolved by an old Worthing- 
ton centrifugal feed-water pump operated by air. The 
filter slips over the extended pump shaft and is held in 
place by a plate which is secured with a nut drawn wrench 
tight on the threaded end of the shaft. It is prevented 
from flying apart by a wire mesh cover which fits over 
and around the cylindrical surface. Two air lines are used 
for the drying. One goes to the pump to drive it and the 
other supplies air to two pipes, one of which is located 
along each side of the rotating filter inside the cover ; both 
are perforated and blow streams of air on the filter as it is 
being spun. The entire assembly is housed within a metal 
cylinder open at one end. This cylinder serves to collect 
the drops of mineral spirits as they fly outward during 
the spinning of the filter and to drain the liquid into a 
container. 


A filter mounted in the centrifugal dryer showing the wire mesh 
cover that protects the filter from centrifugal force during spin- 
ning and the manner of securing the filter to the shaft—The 
two pipes just above the center of the circular enclosure are 
perforated and blow air across the filters while they are being 
spun—Immediately on the left of the dryer is a typical filter 
before cleaning, and to the left of the dirty filter is one which 
has just been cleaned and dried 
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Questions and Answers on Locomotive Practice 
By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
Shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address o fthe writer, whose identity 
will not be disclosed without permission to do so.) 


Injector Operating 
Water Temperatures 

Q.—What temperature of feed water can be handled by 
an injector? Under what conditions is the steam from the 
injector passed back into the tank ?—K. J. R. 

A.—The maximum temperature that can be handled by 
the conventional injector averages from 120 to 140 deg. É. 
at sea level. The temperature of the feed water that can 
be handled does not vary to any great extent with the 
steam pressure used. When an injector is operating with 
comparatively cool water in the tank a partial vacuum 
exists in the overflow chamber which is normally closed 
off from the atmosphere by an overflow valve held against 
its seat by its own weight and the vacuum underneath it. 
If, for any reason, the injector should “break” when 
operating in this manner, the overflow valve will immedi- 
ately be opened and the water and steam blown out on the 
ground until conditions permit the injector to restart or 
until it is restarted by the operator. 

On the other hand, when hot tank water is encountered 
a pressure exists in the overflow chambers, and to prevent 
spilling at the overflow under these conditions pressure 
must be applied to the overflow valve to hold it against 
its seat. On a conventional injector the provision is made 
to screw down the overflow valve to take care of this 
condition. With the overflow screwed down manually 
the injector will handle hot water. However, should the 
injector “break,” the steam instead of blowing on the 
ground will be blown back into the tank hose and tender. 
While usually a tell-tale is provided in the cab to warn the 
engineman of this condition, damage may already have 
been done to the tank hose before the injector can be shut 
off. The steam blown back into the tank may heat the 
water to the point where it is too hot to be picked up 
again by the injector. 


Safety Bars 


Q.—The I.C.C. rules state that, “Two or more safety bars 
or safety chains of ample strength shall be provided between 
locomotive and tender, maintained in safe and suitable condi- 
tion for service, and inspected at the same time the drawgear 
is inspected.” What is considered ample strength for safety 
bars or safety chains? Is it permissible to use a single safety 
bar in conjunction with the draw bar ?—F.J.K. 


A.—Ample strength for safety chains or safety bars 
means sufficient strength to prevent separation of the 
locomotive and tender if the drawbar fails. The com- 


bined strength of safety chains and their fastenings 


Safety Bar Clearance Limits 
Pull= iz Maximum; § Minimum | 
Butt = | '§ Minimum | 


Clearances shown should exist as locomotive leaves shop. As the 


Note: 
drawbar wears, the safety bar clearance (A+C) will reduce, but the clear- 


ance (A+C) must not be less than 14 in. Such a condition should be 
corrected by cither lengthening the safety bar, shortening the drawbar cr 
applying a new drawbar. Maximum clearance (A+C) is 1% in. 


Application for drawbar and safety bor 


should not be less than 50 per cent of the strength of the 
drawbar and its connections. 

Single safety bars are used in conjunction with the 
drawbars on modern locomotives. The drawbar and 
safety bar are placed one above the other, the engine 
and tender bed drawbar pocket being designed to include 
the application of the safety bar, using the drawbar pins 
for holding both the drawbar and the safety bar as shown 
in the accompanying illustration. 


Locomotive Boiler Questions and Answers 
By George M. Davies 


(This department is for the help of those who de- 
Sire assistance on locomotive boiler problems. In- 
quiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Fire-Cracked Tubes 

Q.—We have considerable trouble with boiler tubes and 
flues cracking longitudinally and also at the tube sheets. We 
repair them by welding. I would appreciate any information 
as to the manner of repairs being made on other roads.— 
E.A.C. 

A.—A summary of the replies to a questionaire sent 
out to the railroads by the Master Boiler Makers’ Asso- 
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ciation on this subject is as follows: Methods used in 
making repairs to cracks: The welding of “fatigue metal. 
which is the condition -of a fire-cracked tube, is a matter 
of expediency and will only prolong the life of the tube 
or flue for a short time. It is better to leave slight cracks 
alone as long as possible. These slightly cracked tubes 
will generally give an additional year or more of service 
without any trouble resulting or requiring attention. 
Oftentimes a light rolling or beading will close the cracks 
up and give no further trouble for some considerable 
time. For general guidance we would suggest where cracks 
are fine and do not enter very far into the tube or flue 
that they be left alone. If they leak, even slightly, either 
roll or bead to close up the cracks. If this is not satisfac- 
tory vee out crack and weld. 

The following are reported by some railroads as being 
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successful methods used by them to repair longitudinal 
cracks: (1)—“Chipping off old weld, re-rolling flues and 
drawing the cracks together with a blunt beading tool, 
and re-welding; (2)—‘‘Chip welds off beads, prosser, 
rebead, and re-weld to prolong life of flues; (3)—‘“Chip 
crack out and electric weld. If several cracks are close 
together we cut the defective portion of bead off and 
build up with electric arc welding; (4)—“When cracks 
develop to the extent that they are likely to leak before 
the next monthly inspection, the weld adjacent to the 
bead where the cracks are located is chipped off ; the bead 
is re-worked with a beading tool and the bead is then re- 
welded and the flue is then rolled slightly, and (5)— 
When cracks start to develop longitudinally at fire end 
of the flues, the flues are re-worked with a special ground- 
out expander to remove the scale from the water side of 
flue and flue sheet, and the material is by this action 
slightly expanded. Should this method of repair not 
improve the conditions materially, the welded beads are 
removed and flues re-worked and re-welded. This method 
usually prolongs the life of flues from 25 to 40 per cent 
of the miles on locomotives involved. 

“In the questionaire which was sent out upon this topic, 
from which we received replies from 40 American and 
Canadian railroads, there was this question: “What suc- 
cessful methods have you used in making repairs to 
cracks?” The analysis of replies received is as follows: 
60 per cent make repairs along the general lines quoted 
above; 17.5 per cent do not make any attempt to repair 
cracked tubes and flues, the defective tubes and flues are 
removed, safe-ended and re-applied; 15 per cent claim 
they do not experience this fire-cracking of tubes and 


tlues, theretore, no repairs are necessary, and 7.5 per cent 
state they have not found any successful methods of re- 
pairing longitudinal cracks of tubes and flues.” 


Welt-Strap Rivet Spacing 

Q.—In laying out welt straps for longitudinal seams when 
applying new and half shell courses, is there any method of 
determining the circumferential spacing of the rivets on the 
flat welt straps so that when they are rolled the rivet holes 
will match the holes in the shell on both the inside and out- 
side welt straps—W.A.D. 

A.—The width of the welt strips is determined from the 
sum of the combined spaces between the longitudinal rows 
of rivets. The dimensions for these spaces are not the 
same as the plate dimensions given on the plate-develop- 
ment and seam drawings, but are proportional to the neu- 
tral diameter of the boiler and the welt strips. The spaces 
between the rivet rows will be increased over the plate 
dimensions for the outside-welt and decreased for the 
inside-welt strip. These dimensions may be found by 
laying out a cross section of the shell or by calculation. 

The dimensions can be derived by the use of the propor- 
tional method as follows: 


Then 
R:A=R':X, 
X=R'A 
R 
Where, 


R = Neutral radius of shell 

R' = Neutral radius of welt strip 

A = Space between longitudinal rivet rows (shell) 
X = Space between longitudinal rivet rows (welt) 


Air Brake Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


OPERATION OF THE EQUIPMENT 
SAFETY CONTROL SYSTEM 


695—Q.—What happens then? A.—Air from cham- 
her A lifts supply valve 8 and flows to chamber B. 

696—Q.—Where does the air flow from chamber B? 
A.—To passage 3 to pipe 3 to the diaphragm foot valve. 

697—Q.—With the foot pedal released, what happens? 
A—With the foot pedal released, diaphragm 6 is off 
its seat, the air flows past diaphragm to pipe 3 and pas- 
sage 3 in the brake valve to the chamber on top of exhaust 
valve 351. 

698—Q.—With the handle depressed, what happens? 
A.—The exhaust valve is seated, therefore, the safety 
control system and chamber B, on top of the service 
application piston 112 are thus charged to main reservoir 
Pressure, and the piston is moved downward to release 
position. 

699—Q .—IWith both foot pedal and brake valve handle 
released, what happens? A.—A safety control applica- 
tion is initiated. 

700—Q.—E-xplain what happens. A.—Air from cham- 
ber B above application piston is vented through pas- 
sage 10, pipe 10, chamber A in the H-24-D relayair valve 
unit, chamber B in this unit passage 3, pipe 3, to the 
diaphgram foot valve, past diaphragm 6, pipe 3 to the 
DS-24 brake valve, passage 3 and past exhaust valve 351 
to the atmosphere. 


R M 
MYA gegcnenient Engineer 


701—Q.—With the air being vented from above the 
application piston what is the result? A—Air can not 
build up in chamber B above the piston, from chamber 
A beneath the piston due to choke K, therefore piston 
112 is moved to its upper or application position. 

702—Q.—W hat is the result? A.—In application posi- 
tion, the slide valve connects passage 5 from the equal- 
izing reservoir and chamber D on the face of equalizing 
piston 77 to cavity P in service application slide valve 
114 and passages 24 and 18. Choke M in the slide valve 
permits reduction of equalizing reservoir pressure at a 
service rate, so that a service application of locomotive 
and train brakes results. 

703—Q.—What happens if the brake valve handle is 
left in running position? A—All the air in passage 5 and 
equalizing reservoir is vented through passage 18 and 
cavity A in the automatic brake valve rotary to atmos- 

here. 
j 704—Q.—W hat happens if the brake valve handle is 
moved to lap position? A.—Passage 18 is lapped by the 
rotary valve and the equalizing reservoir pressure equal- 
izes with the reduction limiting reservoir and the second 
reduction reservoir to provide a full service application 
of the locomotive and train brakes. 

D-24-A FEED VALVE 

705—Q.—IVhat supply pressure enters the feed valve 
and how? A.—Main reservoir air from passage 30 enters 
the feed valve at chamber 4A. 
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Diesel Locomotive Questions and Answers 


By J. R. 


THE purpose of the fuel system is twofold. It supplies 
clean oil to the cylinder injectors for usage or for the com- 
bustion within the inside of the cylinders. It provides 
cooling and lubrication for injector pistons. 

On the EMD Type 567 engines the fuel is transferred 
from a 1,200-gal. storage tank to the injectors by means 
of a transfer pump driven by a 14-hp., 64-volt, 1,100- 
r.p.m., d.c. motor. This motor das es fuel pumps listed: 


Gallons Fuel Gallons Fuel 
Consumption at Consumption at Pump 


T: 
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Engine Idie—Per Hr. Full Power per Hr. Capacity 
12 cylinder 25 64 n ariga in. power One-Tuthill 2g.p.m. 
16 cylinder 3.5 ofa T16 i in. power Two-Tuthill 2 g.p.m. 
(1,350 hp.) 

16 cylinder 3.5 95" a 4 in. power One-Viking 4g.p.m. 
(1,500 hp.) piston 


With the above information it can be determined that, 
for example, on a 16-cylinder 1,350-hp. Diesel engine 
where two fuel pumps are used, each having a capacity of 
two gallons per minute, 240 gallons of fuel oil are circu- 
lated throughout the fuel system every hour. If the Diesel 
engine consumes a maximum of 85 gallons per hour, the 
remaining 155 gallons are used to lubricate and cool the 
injector pistons. The common troubles experienced 
throughout the fuel system are as follows: (1) Dirty fil- 
ters and strainers, (2) air in the fuel system, (3) de- 
fective injectors, (4) defective transfer pump or pump 
motor, and (5) fuel oil diluting the lubricating oil. 

How can you determine when the strainers or 
filters become dirty? 

A. There are one Wastex packed suction filter, one 
three-element pressure filter, one two-element pressure 
metallic strainer, and two metallic injector strainers used 
in the system on DF-3 locomotives. If the pressure filters 
and strainers become dirty, it will be indicated by fuel 
by-passing through the 60 !b.-100 lb. relief valves and 
sight-glass assemblies. On DF-3 locomotives the fuel by- 
passes through 45-lb. valves. If the suction filter becomes 
dirty, it will be indicated by a lowering of the fuel level 
in the 5-Ib. relief valve and sight glass. The other indica- 
tion of dirty filters and strainers while operating on line 
of road will be a laboring of the Diesel engine and inter- 
mittent vertical motion of the governor power piston shaft 
to an overloaded position. 

2. Q. How can it be determined that air is present in 
the fuel system? 

A. Air in the fuel system will be indicated by bubbles 
showing in the 5-lb. sight glass. To determine whether 
bubbles are resulting from a suction leak between the 
fuel tank and transfer pump, or gasses from a defective 
injector, stop the Diesel engine. With the Diesel engine 
dead, bubbles will disappear after a short interval if the 
trouble is a defective injector. Bubbles will remain if the 
trouble is a suction leak. To correct the suction leak, 
examine all piping from the transfer pump to the storage 
. tank, noting carefully the suction-filter cover gasket. If 
trouble is in a defective injector, examine by feeling all in- 
jector intake and outlet pipes between the injector body 
and manifold, and the temperature variation or increased 
temperature of any one of the injectors will indicate a de- 
fective spray tip and check valve, allowing cylinder gasses 
to build up a counter pressure in the fuel system. 

3. Q. How can a defective injector be located on the 
engine while operating? 

A. Defective injectors are usually piston seizure, con- 
trol-rack seizure, or defective spray tip and check valve. 
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The defective spray and check valve are indicated as out- 
lined in the above question. Injector piston seizure is lo- 
cated by removing the covers from the engine deck anc 
observing the pistons of the injector which have seized. 
The seizure of such pistons can be located when the 
piston of the injector seizes at the bottom of the stroke. 
This can also be determined by the noise of the rocker 
arm striking the cam shaft without any load on the rocker 
arm. Injector control-rack seizure is located by discon- 
necting the engine lay shaft at each bank of cylinders, thus 
determining the bank in which the defective injector is 
located. The bank of cylinders with an injector control 
rack seized can be determined by the locking effect 
on a control rack; then remove micrometer-rod clevis re- 
taining pin and move each individual injector control 
rack in and out until seized control rack is located. Seized 
control rack may also be located by shaking the microme- 
ter red sideways; a defective injector control rack will 
cause the micrometer rod to be tighter than those of nor- 
mal injector control racks. 

4. Q. What action should be taken if the fuel pump 
will not run? 

A. Failure of a transfer pump to operate properly may 
he due to seized pump bearings, bad flexible coupling (Al- 
len set screw loose or threads stripped), seized gear, or 
sheared shaft. If the fuel-pump electric motor fails to 
operate properly, check the following: fuel-pump con- 
tactors, contacts and toggle switch in the engine instru- 
ment panel, bad brushes or dirty commutator on the 
motor, burnt open or broken wires, or electrical coupler 
wires between engine instrument panel and motor may 
be loose. If the pump cannot be repaired, and no emer- 
gency fuel pump and motor are available, a hose can be 
connected from another engine fuel pump or the boiler 
fuel pump to operate the engine to the destination point. 

5. Q. How can fuel get into the lubricating-oil sys- 
tem? 

A. Fuel oil leaking into the lubricating-oil system may 
be located hy checking for leaks at the following loca- 
tions: (1) injector fuel inlet and outlet pipes at their 
connection to the fuel manifold and injector body; (2) 
injector control-rack port; (3) injector follower housing. 
and (4) injector filter caps. 

6. Q. Where is the emergency fuel cut-off valve and 
what is its function? 

A. The emergency fuel cut-off valve is located between 
the supply pump of the fill tank and the suction pipe to 
the fuel pump. It is operated by pull-rings attached to 
the underframe on each side of the locomotive and in 
the cab, which are connected to the valves by cables. Its 
purpose is to provide a means of stopping the fuel to the 
engine in case of fire or inability to stop the engine in the 
usual manner. 

When one of these rings have been pulled out, the valve 
underneath the fuel tank must be reset manually to the 
open position before any fuel is supplied to the engine 
When closed, this valve should completely stop all flow 
of oil from the storage tank; however, there is a possi- 
bility for the valve to be tripped and fail to seat properly. 
thereby permitting partial flow of oil to the engine, re- 
sulting in a “starving” fuel condition to exist in the Diesel. 

7. Q. What precautions must be taken on the fue! 
system during freezing weather? 

A. Adding one gallon of alcohol to every 600 gal. of 
fuel will prevent fuel oil from freezing. 
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ELECTRICAL SECTION 


Electricity in Transportation: 


Commercrat land transportation fundamentally falls 
into two major classifications—the transportation of pas- 
sengers in urban communities and the inter-city trans- 
portation of both passengers and freight. In the United 
States alone, this industry operates 175 million installed 
horsepower for the movement of its traffic. Potentially, 
no other single industry offers the electrical manufactur- 
ers such a broad opportunity for expansion in the use of 
electrical equipment. 

Often fears have been expressed that new prime movers 
like the internal combustion engine, the steam turbine and, 
ultimately, the gas turbine will minimize the importance 
of electrical equipment to this industry. Actually, with 
one major exception, the exact opposite has been the case. 
Land transportation generally is becoming increasingly 
more dependent upon electricity, not only in motive power, 
but in those allied operations which are essential to the 
efficient and expeditious movement of traffic. 

Figure 1 shows the extent to which electrical equipment 
has been adopted by this industry, together with the 
changes which have occurred in a 20-year period. Of even 
greater significance is the rapid expansion during the past 
20 years, illustrated by Fig. 2. While total figures for 
1947 are yet unavailable, sufficient information exists to 
indicate that motive power purchases alone in that year 
will equal all purchases during 1946. The present rate of 
expansion exceeds all previous experience. 


Urban Transportation 


Public transportation in urban centers is an essential 
service with problems of ever increasing perplexity. It 
can be supplied by the motor bus, the trolley coach, the 
street car or rapid transit train, often most economically 
by a combination of these vehicles. Excluding the motor 
bus, all are electrically operated. However, the fact can- 
not be overlooked that the motor bus has made its place 
in urban transit, often threatening the supremacy of the 
electrically operated vehicle. Looking to the future, the 
use of electric vehicles should be given added impetus by 
the rising price of liquid fuels contrasted to a more con- 
stant price of electric power. 

The electrically propelled trolley coach is becoming very 
popular: For small and medium size cities, and for feeder 
lines in metropolitan centers, the trolley coach should have 
a promising future. 

The street car represents the one conspicuous applica- 
tion in land transportation where electricity has decreased 
in usage. Two principal causes have contributed to this 
downward trend. The motor bus, traveling a right-of-way 
furnished by the taxpayers, has the advantage of a very 
low investment, and on lines of light traffic, may operate 
at a low cost. The street railway industry also was slow 
to meet this competition with improved equipment. 


*Abstract of a paper presented at the American Institute of Electrical 
Enginee summer general meeting, held in Mexico City, Mexico, June 
21-45, 1948. 

tConsulting Transportation Engineer, Westinghouse Electric Corporation, 
East Pittsburgh, Pa. 
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By Charles Kerr, Jr.{ 


The land transportation indus- 
try, of which the railroads are 
a major part, is fast becoming 
nation’s recognized leader in 
the use of electrical equipment 


To stop this trend, the operating companies and the 
equipment manufacturers finally combined their efforts 
to produce a standard surface car with excellent riding 
qualities that could be produced at a reasonable price. This 
vehicle has restored the street car to public favor by fur- 
nishing a smoother, faster and quieter ride. It has demon- 
strated that the street car can definitely survive for heavy 
surface transportation if it will keep pace with technical 
developments. 

For the mass movement of passenger traffic, the rapid 
transit system of large metropolitan centers has no paral- 
lel. Present four track lines can carry upwards of 200,000 
passengers per hour, and the contemplated six track 
line for New York City should exceed 300,000 passengers 
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Fig. 1—Horsepower of electrical equipment used in land trans- 
portation service 
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per hour where over 200 trains of ten cars each may pass 
a given point per hour. While these systems are truly 
marvels of engineering, they are equally marvels of oper- 
ating technique. Nowhere is reliability and safety of elec- 
trical equipment required to an equal degree. Delays of a 
few minutes can cause a major disruption to the life of 
a community. 

These systems represent huge investments. Thus, the 
major engineering considerations in their construction are 
directed toward moving the maximum number of people 
with safety and efficiency. Without electric operation, 
they, and the metropolitan centers which they serve, would 
be an impossibility. 


Suburban Operation 


Suburban operations of the main line railroads are a 
part of the transportation service of many large cities, 
but are not performed by the commonly accepted local 
transit properties. Approximately 50 per cent of all com- 
muting passengers in the United States are handled by 
electrically operated multiple unit trains. 

Where congested traffic exists, the so-called multiple 
unit train affords a de luxe type of transportation for 
urban communities. It also removes many complicated 
operating problems. Where the traffic does not reach 
dense proportions, locomotive-hauled trains furnish this 
service. Recently, Diesel-electric locomotives have been 
introduced and some roads are contemplating a combina- 
tion trolley-Diesel-electric locomotive. Electric drive, 
whether applied to a locomotive or car, gives the rapid 
acceleration so essential to fast schedules. 


Main-Line Railroads 


The uses for electricity on the main line railroads are 
not confined to locomotives alone, but extend to the many 
allied services. While motive power represents by far 
the largest power demands, many of the other uses for 
electricity are extremely interesting and represent rapidly 
expanding operations. 

Safe, high-speed train operation would be impossible 
without signal systems, all electrically operated. These 
systems have reached their highest state of perfection 
where a continuous indication is provided in the cab of 
the locomotive, making visibility of the signals entirely 
independent of outside weather conditions. 


Millions of Dollars 


1938 40 42 44 46 
Year 


Fig. 2—Annual purchases of electrical equipment by the land 
transportation industry 
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For communication purposes, the major railroad sys- 
tems maintain huge telephone and telegraph plants. But 
communication between fixed wayside points alone is 
proving to be no longer adequate for modern operation. 
Today, voice communication to and from moving trains 
is being installed, communication between moving trains, 
and from head to rear end of moving trains. For this 
type of communication, either radio or the inductive sys- 
tem is used. 

Communication is now going even further with pas- 
senger trains carrying telephones for the use of the travel- 
ing public. Before long, you will be just as accessible to 
telephone service on a train as in your own home. 

There are additional applications for electric machinery 
in wayside operations and maintenance shops too in- 
numerable to review. One survey indicates that 150,000 
motors and generators are used for such purposes by the 
railroads. i 

The electrical equipment for modern passenger cars in- 
jects many different problems in design. The power sup- 
ply for most cars is provided by an axle-driven generator 
which must supply full load over a range in speed from 
25 to 100 m.p.h. with almost perfect voltage regulation. 
This same generator operates with almost perfect voltage 
regulation. This same generator operates under the worst 
possible conditions and may travel from road to road, so 
that the reliability is essential. With air conditioning and 
other accommodations provided by modern cars, car gen- 
erating plants range from 20 to 30 kw. each. The peak 
load of a 15-car train may be 300 to 400 kw., or 10 to 15 
per cent of the locomotive capacity. 

The many auxiliary services maintained by the rail- 
roads often are overshadowed by the tremendous con- 
centration of power in the locomotives themselves. Those 
mentioned here are but a few of many, any one of which 
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Fig. 4—Trend of electric power and fuel prices for railroad service 
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is well worthy of a separate paper. Modern transporta- 
tion embraces uses for practically every type of electrical 
equipment, both in the generation as well as use of electric 
power. 


Motive Power 


Six types of locomotives will be available to move the 
main line traffic of the future reciprocating, geared tur- 
bine, turbine-electric, Diesel, gas turbine and electric. 
Four of these depend upon electric transmissions for 
traction purposes, and it is these four which are now 
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Fig. 3—Modern city tran- 
sit equipment 
(a) Surface car (above) 
(b) Rapid transit train 
(right) 
(c) Trolley coach 
(below) 
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definitely in the ascendency. If this trend should continue, 
all main line roads eventually may be operated by straight 
electrification or by electric locomotives carrying their 
own power plants. 

Electrification 


Electrification is the best means yet devised for the 
operation of a railroad. It has only one serious limitation— 
a relatively large initial investment. In spite of this handi- 
cap, more railroads are adopting or expanding its use, 
especially outside of the United States. 

Certain conceptions regarding electrification are chang- 
ing, all for the good. For many years, electrical engineers 


fought the so-called “Battle of the Systems”, or alternat- 
ing versus direct current. Today, it is appreciated that 
either system can solve satisfactorily any electrification 
problem, and the final choice is dictated by local condi- 
tions. If a generalization be possible, alternating current 
is usually preferable where heavy concentration of loads 
is encountered, while direct current proves more econom- 
ical where many trains are operated with smaller individ- 
ual peak demands, producing a more evenly distributed 
system load. 

It is also better appreciated that the cost and the avail- 
ability of fuels are very controlling factors in the overall 
economy of electrification. The prices of oil and coal 


are increasing while the price of electric power remains 
essentially stationary. This relationship in the relative 
prices of fuel and power, shown in Fig. 4, may exert a 
profound influence on the future fortunes of electrifica- 
tion. 

The United States is blessed with a substantial supply 
of fuel which can be produced at a reasonable price, con- 
sequently, railroad electrification generally has been con- 
fined to those regions where traffic density dictated its 
use or where operating problems were encountered which 
could not be solved otherwise. In many other countries 
where fuel is not equally abundant at a low price, water 
power is being developed as a major source of energy, 
making railroad electrification an economic necessity. 

As the nations of the world become more highly in- 
dustrialized, rail traffic is increasing in density so that 
existing methods can scarcely cope with its volume. 
Electrification will increase the traffic capacity of these 
railroads at a lower first and operating cost, than that 
involved in laying additional track. This is particularly 
true where the road bed is laid with light rail, the grades 
are severe or narrow gauge is used. 

A reduction in the capital investment required for 
electrification would expand its application. Greater 
standardization of all component parts offers the best 
medium for accomplishing this purpose. As an example 
of the possibilities along this line, a complete series of 


Fig. 5—7,500 continuous horsepower electric locomotive 
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Fig. 6 


locomotives from 1,875 to 7,500 hp. has recently been 
proposed, constructed from identical basic components. 
The same four wheel trucks and the same motor would be 
used on all locomotives. Only the motor gearing would 
be changed for passenger, freight or switching service. 
Many control items would be identical, differing largely in 
quantity used according to the locomotive capacity. A 
series of this kind with the proper motor is equally ap- 
plicable to 3,000-volt d.c. systems or 12,000-volt a.c. sys- 
tems of electrification. 

A modern design of a 7,500-hp. locomotive (Fig. 5) is 
illustrative of electric motive power at its best. In a single 
unit, greater capacity is developed than three or four unit 
Diesels provide. All weight is carried on 16 driving axles, 
permitting large starting and running drawbar pull, yet 
imposing low axle loads on the track structure. Mechan- 
ically, it is satisfactory for speeds of 100 m.p.h. or over. 
Weights and clearances are acceptable to any road which 
can handle a standard 85-ft. passenger car. It incorporates 
practically every desirable feature demanded by modern 
motive power. 

Electrification will continue to be used by the railroads 
of the world to a greater extent. Its rate of expansion will 
be determined largely by the ability of the manufacturers 
to reduce its first cost, by the need of the railroads to in- 
crease their traffic capacity, and by the relative price of 
electrical energy compared to the availability and price 
of other fuels. 


The Diesel-Electric Locomotive 


Wherever Diesel-electric locomotives are discussed, 
these advantages are always cited: 

1. Constant rail horsepower over the normal operat- 
ing range of the locomotive, providing a versatility un- 
obtainable from the reciprocating steam locomotive. 

2. A multiplicity of lightly loaded driving axles with 
all or most of the locomotive weight utilized for ad- 
hesive purposes. 

3. Exceptionally high starting and running draw bar 
pull. 

4. A decided increase in train tonnage. 

5. Ease in the handling of heavy trains. 

6. Electric braking on long descending grades. 

7. Elimination of helper locomotives over ruling 
grades. 

These desirable locomotive features are produced by 
the electric transmission. The same characteristics could 
be obtained with electric transmission from other types 
of power plant. It is not the purpose of this comparison 
to decry the many important contributions to railway 
operation which have been made by the Diesel engine, but 
to point out the significant contribution of the electrical 
transmission which is not too universally appreciated or 
understood. 
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Figure 7 shows why electric transmission is so impor- 
tant. One curve on this chart shows the ideal speed- 
tractive force of 4,000-hp. locomotive. This ideal curve 
represents a constant horsepower at all locomotive speeds, 
a characteristic which would secure full utilization of the 
locomotive’s inherent capacity under every operating con- 
dition. No existing prime mover will meet this per- 
formance with direct mechanical drive. The reciprocat- 
ing steam engine most closely approaches it, which ac- 
counts for its long survival in land transportation. Also 
shown by Fig. 7 is the typical performance of a Diesel 
engine with any form of direct mechanical transmission. 
This performance in itself is not suited to traction pur- 
poses, but through the use of the electric transmission 
can be converted into the ideal performance except for 
that loss in efficiency encountered in the drive apparatus. 

The Diesel-electric has no equal for train switching 
service. Locomotives of 660-1,000 hp. replace steam 
power of considerably greater capacity. These locomo- 
tives operate for long periods without attention. Their 
refueling is simple, their maintenance expense is low, 
their efficiency is high, and their standby losses are nil. 
With such favorable operating expenses, they promise to 
replace all other types in switching service. Diesels are 
also rapidly extending their operating to road service. In 
these applications, the locomotives range from 1,500 to 
6,000 hp. composed of one or more units of 1,500, 2,000 
or 3,000 hp. capacity. The average size of all road locomo- 
tives is between 4,000 and 4,500 hp. 

The phenomenal increase in the use of Diesel motive 
power is illustrated by Fig. 8. Those few railroads with 
electrifications have long appreciated the electric transmis- 
sion and the advantages which it provides. The Diesel- 
electric locomotive is extending these advantages on a 
world wide scale. 


Steam Turbine-Electric Locomotive 


The coal burning steam locomotive has now adopted 
electric drive. In 1947, the Chesapeake & Ohio received 
the first coal-burning steam turbine locomotives having a 
rated capacity of 6,000 hp. These locomotives will haul 
high-speed, streamlined passenger trains on exceedingly 
exacting schedules. 

The locomotive arrangement itself is quite novel. Coal 
is carried at the front end, followed by the operator’s com- 
partment. The boiler is next in line, and the turbine- 
generator plant at the rear. A separate tender carries 
water. Eight axles are equipped with traction motors. 

In 1944, the Pennsylvania introduced the first geared 
turbine locomotive of large capacity. Experience with its 
operation has shown that a turbine will operate reliably 
and at low maintenance in locomotive service. With elec- 
tric drive, the turbine should give equally satisfactory 
performance. 
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Fig. 6 (a)—Modern main line 6,000-hp. Diesel-electric locomotive in service of the Pennsylvania 


In many countries, coal is the one assured, long range 
source of fuel. Improvement in the coal-burning locomo- 
tive to make it thoroughly competitive with the Diesel 
will be welcomed by roads so situated. The Chesapeake & 
Ohio locomotives will be watched with interest by railroad 
men everywhere. 


A more efficient utilization of coal could be secured by 
the adoption of a high-pressure, high-temperature boiler. 
Extensive work is now under way on this problem, and if 
it is satisfactorily solved, the coal-burning locomotive 
could easily return to popular favor. The high-pressure 
steam locomotive, when it appears, will undoubtedly 
utilize a turbine-electric drive, thus, a return to favor 
of the steam locomotive should further increase the use 
of electrical equipment by the railroads. 


The Gas Turbine Locomotive 


From the long range viewpoint, the possibilities of the 
gas turbine locomotive are most attractive, including : 

1. Elimination of the boiler, substituting in its place 
a means to utilize the products of combustion directly in 
the prime mover. 

2. Elimination of all reciprocating machinery, substi- 
tuting therefor purely rotating apparatus which, when 
once perfected, normally operates at low maintenance ex- 
pense and for long periods without attention. 
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Fig. 7—Ideal 4,000-hp. locomotive performance versus Diesel 
engine performance 
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Fig. 8—Diesel locomotive units operated by Class | railroads 


3. A prime mover with excellent weight and space 
characteristics which should permit locomotives of large 
capacity to be built in one unit. 

4. For the first time, a means becomes available to 
burn low cost fuels in locomotive service at high efficiency. 

The gas turbine locomotive is coming. One manufac- 
turer has had a 2,000-hp. turbine generator set operating 
on the test floor for almost two years. Bituminous Coal 
research is developing two coal-burning gas turbine loco- 
motives. Several turbine manufacturers have plans to 
equip locomotives in the near future. 

Probably the first gas turbine locomotives will be oil 
fired. Later models will burn coal. This sequence will 
be dictated by the greater ease with which liquid fuels can 
be satisfactorily burned. 

The gas turbine eventually will prove to be a strong 
competitor of all other types. It has so many potential 
advantages that its place in the transportation picture can- 
not be denied. But, before proved commercial units are 
available, extensive development will be required. At first, 
fuel economy will not be as good as the Diesel, but that 
will be compensated by lower maintenance, and will im- 
prove with further development. 
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Electric drive is equally advantageous to the gas turbine 
locomotive. When the simple open cycle gas turbine is 
used, which seems to be preferred in locomotive design, 
this transmission is a necessity because of the inherent 
speed-torque characteristics of this type unit. This new 
type of motive power also will extend, not restrict. the 
trend of the railroads towards the movement of traffic 
with electric drives. 


Trends in.Motive Power 


Electrical engineers have dreamed for many vears of 
the day when railroads might be electrified. Unless some- 
thing halts the present trend, that day may come, with 
electrification consisting partly of electric locomotives 
receiving their power from a central power station, and 
predominantly from electric locomotives carrying their 
own power plants. 

Fig. 9 shows the total horsepower of traction motors 
used by the railroads of the United States. Until 1936, 
this curve represents primarily the extension of electrifica- 
tion. After 1936, it represents electric and Diesel-electric 
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Fig. 9—Horsepower of traction motors operated by Class | railroads 


locomotives. In 10 years, the total capacity of the Diesel 
locomotive motors has greatly exceeded that of electrifica- 
tion, and by the end of 1948, approximately another three 
million horsepower will be added. Should all locomotives 
eventually be converted to electric drives, the installed 
capacity of electric motors on the railroads would exceed 
125 million horsepower, or almost twice the installed ca- 
pacity of all central power stations. 

Literally, a revolution is taking place in the motive 
power field. An interesting fact is the importance of 
the electric drive in this change. Its advantages have been 
so well demonstrated and accepted by the railroads that 
its position seems invulnerable to the possible vicissitudes 
in the fortunes of the various prime movers. Whether 
the railroads electrify or use steam, Diesel, or gas-turbine 
prime movers, their motive power will be propelled by 
electric traction motors to a rapidly increasing degree. 

A brief summary of the uses for electricity by land 
transportation services has been presented for the United 
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States. [t would have been even more desirable to present 
similar figures for the railroads of the world, but un- 
fortunately, accurate data on a world-wide basis are un- 
attainable. It was felt preferable, therefore, to give an 
adequate picture as it applied to one country rather 
than a more universal picture which, of necessity, would 
be both inaccurate and inadequate. 

The land transportation industry, with an installed ca- 
pacity of 175 million horsepower, constitutes the nation’s 
vreatest user of power. In the not too distant future, with 
an uninterrupted continuation of present trends, this in- 
dustry also will become the nation’s recognized leader in 
the use of electrical equipment. 


Projection Lamps 
For Car Platforms 


The New York Central has recently installed type 
PAR-38 projection flood lamps for lighting platforms 
on some of its multiple unit cars used in its New York 
City commuter service. This was done because open 
type reflectors in this service are hard to keep clean 
and do not look well after several years of service. In 
the case of the projection type lamp, it is only neces- 
sary to wipe off one surface. These lamps are similar to 
the 150 watt projection flood lights now on the market for 
commercial lighting, except that they are only 25 watts. 
They were supplied by the General Electric Company. 

The lamps have Edison bases and are screwed into 
the sockets. In some cases, it has been possible to use 
the original reflector housing fitted with a special 
cover plate and, in others, a housing as shown in the 
illustration is used. 

The eight screws which secure the housing to the 
upper surface of the ceiling sheet also hold a support 
ring to the lower side of the sheet. A second con- 
centric ring, or door, is hinged to the support ring at 
one side and secured with a wing-nut clamp at the 
other. This allows for easy replacement of the lamps 
and also prevents their dropping down in case they 
should become unscrewed in the socket, since the hole 
in the ring has a smaller diameter than that of the 
lamp. 

There are two lamps on each platform, 6 ft. apart. 
each 3 ft. from the center line of the car. The light is 
evenly distributed and covers the full width of the 
platform. 
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1—25-watt, 32-volt, PAR-38 projector Hood lamp 


2—R. tacle with lamp grip 

3—B0De-1 Pyiet 

4—Support ring, 16-gauge, 1134-in. O.D. b 
5—Door, 16-gauge, 8%-in. O.D., 45-in. 1. 
6—Housing, 16-gauge sheet steel 


8Y4-in. 1.D. sheet steel 
. sheet steel 


Sealed-beam vestibule light in special housing 
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New York Central locomotive with headlight equipped with 
sealed-beam lamp 


Tue New York Central has acquired experience with 
sealed-beam lamps which indicates how they can be 
used to good advantage as locomotive headlights. The 
first application of sealed-beam lamps for headlights 
on the New York Central was made in July, 1946. Two 
lamps were mounted in the headlight case with the 
original door and reflector in place. This permitted a 
return to the old type lamp, if desired, with no change 
except the removal of the adapter plate holding the 
sealed-beam units. 

Tests under this arrangement show that the life of 
the sealed-beam lamp was better than that of the stand- 
ard lamp in a shock-proof socket and with the case on 
rubber mounts. When this was determined, a change 
was made to the present arrangement in October, 1947. 
The front door glass and reflector have been dispensed 
with, and a special door applied. The new door replaces 
the old door and has two 7-in. openings in which two 
sealed-beam lamps are placed side by side. The head- 
light case has rubber mounts as previously, but shock- 
proof:mounts are not used for the lamps. 

The two sealed-beam lamps are 200-watt, 30-volt, 
PAR-56 lamps, manufactured by the General Electric 
Company. Each lamp has three indexing bosses which 
insure their proper positioning with the filaments at 
45 deg. to the horizontal and at 90 deg. to each other. 
This causes blending of the beam patterns. The beam 
is aligned by aligning of the headlight case, and no 
change is caused by replacement of the lamps. A pair 
of lamps produce approximately 400,000 maximum 
beam candlepower. The beam spreads about 12 deg. 
horizontally and 8 deg. vertically. 

The two retaining rings which hold the sealed-beam 
lamps in place in the door are hinged at the bottom and 
secured at the top with wing nuts. Velumoid gaskets 
applied between the lamps and the door give a small 
amount of cushioning between the glass and the metal 
door. The retaining rings are provided with metal 
tings which apply pressure to the lamps through a 
number of springs spaced at intervals. Rubber gaskets 
between the retaining rings and the lamps prevent 
ingress of rain and dust at this point. 

A small emergency lamp between and above the 
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Sealed- 


Beam 


New York Central applications 
indicate that the sealed lamps 
give better performance with 
no increase in overall costs 


Current practice consists of using a special door in headlight case 
designed originally for single headlight lamp 
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two sealed-beam lamps is used as a convenience light 
when replacing lamps. It consists of a 15-watt loco- 
motive cab lamp, and is connected to the number-plate 
light circuit, since it is necessary to turn off the head- 
light circuit when lamps are being replaced. The sealed- 
beam lamps are connected to the headlight wiring by 
screw terminals on the lamps. The leads in the head- 


light wiring have soldered terminals which are also 
secured to the wires mechanically. 

Failure of a lamp en route does not result in com- 
plete loss of light. With the old type lamp on passenger 
locomotives, it is the practice to change out lamps at 
each second washout period, or every 50 to 60 days. 
Operation with the sealed-beam lamps indicates that 
this period may be extended to six months. 

The cost of a sealed-beam lamp is nearly twice that 
of a standard lamp. With three-times the service life 


between change-outs, it would appear that lamp cost of 
the two sealed-beam lamps would be about 30 per cent 
more than that of the single headlight lamp which ther 
replace. This additional cost is probably more than 
offset by the absence of the front glass and reflector. 
the reduced cleaning required and the elimination oi 
socket repairs. 


Front and side elevations 
of a headlight door for 
sealed-beom lamps ond 
section showing mounting 
arrangement of lamps 


Complete new headlights designed for sealed-beam 
lamps are under consideration. Such headlights would 
be considerably smaller in size and less in weight. On 
Diesel-electric locomotives, it is planned to use two 
lamps in series on 60 volts with a switch and resistance 
to operate one lamp if the other fails. The headlights 
and special doors now in service were made by the 
Pyle-National Company in accordance with designs 
developed jointly by the manufacturer and New York 
Central engineers. 


CONSULTING DEPARTMENT 


What Causes Broken 
Rotor Bars 


On dismantling a 20-hp. squirrel cage, three-phase 
induction motor for the annual overhaul, we discovered 
that several of the rotor bars and end rings were broken. 
The motor had been operating satisfactorily. What caused 
these breakages and how can we stop their recurrence in 
the future? 


Vibration Is Usually the Cause 


Vibration or excessive peripheral rotor speed can cause 
bars and end rings of a squirrel cage rotor to break. Vibra- 
tion is the most usual cause of breakage and probably is 
in this instance. Constant vibration will cause “fatigue” 
and crystallization of metal, which often leads to breakage. 

It is possible for centrifugal force occasioned by exces- 
sive peripheral speed to cause rotor bars to break, usually 
where the bars are fastened to the end rings. However, 
when this occurs, the chances are the broken bars will 
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Can you answer the following question? Answers should 
dressed: Electrical Editor, Railway Mechanical Engi- 
neer, 30 Church Street, New York 7. 


What kind of care and attention is required by power 
transformers? Is it the same for small pole-mounted 
units as it is for those in vaults or on platforms? 


be thrown outward until they strike the stator winding. 
causing the motor to fail. The fact that the motor wa: 
operating when dismantled apparently eliminates this 
cause of the breakage. 

Rotor bars loose in slots, rotor out of balance, sprung 
shaft and an electrically unbalanced winding can cause 
vibration. An unbalanced pulley, bumpy joints in a belt. 
and worn bearings may also cause vibration. If the bars 
are the least bit loose in slots, the action is cumulative. 
Being loose causes wear which increases the looseness. 

The remedy is obvious—tighten the bars in the slots. 
This may sometimes be done by using slot wedges of fibre. 
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metal or wood. After the wedges are driven in, it is a good 
idea to impregnate the rotor with some kind of varnish 
or lacquer. If there isn’t sufficient space for wedges, rotor 
bars may be tightened by swaging them with a flat blunt- 
ended drift. 

Unbalance is best determined by use of a machine for 
the purpose, but if none is available knife-edged ways will 
determine diametrical unbalance sufficiently for most shop 
motors. If the rotor is found to be unbalanced, metal 
may be removed from the heavy side or weight added to 
the light side by driving wedges in the slots. 

A sprung shaft may be detected by placing the shaft, 
with the rotor on it, between centers in a lathe. If it is 
badly bent, a new shaft is the best remedy. 

An electrically unbalanced winding may be caused 
by incorrect coil connections or too many coils cut out 
at one place in the stator windings. If it is factory wound, 
the first is improbable. 

Faulty design or workmanship such as weakened places 
where bars are riveted or brazed to end rings will allow 
breakage in some instances that would not otherwise 
occur. This may usually be determined by inspection, 
noticing where and how breakage occurs. The remedy is, 
of course, to correct the condition. This can usually be 
done by brazing, being careful to re-enforce each joint 
by building up fillets on either side of each bar where it 
joins the end ring. 

W. L. Cotton 


Probably Incorrect Application 


It is probable that the trouble with the 20-hp. motor was 
caused by incorrect application. Breakage of rotor bars is 
quite often caused by extreme heating during severe 
starting periods, or if the motor is stalled because of too 
much load or insufficient starting torque for the job to be 
done. Broken bars may also result from severe vibration. 

The effect of broken bars is to reduce the amount of 
torque and might even cause the motor to fail to start 
after it has stopped in a certain position of the rotor with 
respect to the stator. 

Complete details of the driven machine and complete 
rating of the motor would be needed to fully analyze this 
trouble. 

C. W. FArrs, 
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Cause May Be Electrical or Mechanical 


The breaking of rotor bars and end rings may be traced 
to electrical or mechanical causes or to a combination of 
both. While present day squirrel cage induction motors are 
simple and rugged in construction, adverse internal or 
service conditions may eventually cause the rotor to fail. 
The simplest method of determining whether the cause 
originates within the motor is to insert a similar rotor, 
operating satisfactorily in another stator, into the stator 
of the motor in question and keep it under observation. 
If operation is satisfactory, the rotor is at fault. If the 
symptoms reappear, the trouble may be in the stator or 
may be caused by unfavorable characteristics of the load. 

Faulty Rotor: A loose squirrel cage winding in the 
rotor core is usually the main cause of the stated failure. 
The best method of anchoring the squirrel cage in the 
rotor core is perhaps to sandblast the rotor thoroughly 
clean and then dip it two or three times in baking varnish, 
baking thoroughly between dippings. The squirrel cage 
will thus be securely held in the core, vibration will be 
eliminated, and the cause of the failure removed. 


Ri M 
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If the rotor is not of the cast-on squirrel cage type, 
it may be examined for poor bar contact which may 
develop into broken bars or end rings. One of the easiest 
methods of determining poor bar contact is to energize 
one of the stator phase windings in series with a lamp- 
bank or an ammeter of suitable range from a source of 
low a.c. voltage. A rotor with varying bar contact resist- 
ance at different points will cause irregular fluctuations 
in the intensity of the lights or indication of the meter 
as the rotor is revolved manually. Vibration may also be 
caused by an out-of-round rotor or an uneven air gap. 

When the squirrel cage is cracked or broken at one or 
more points, the electrician is faced with the problem of 
soldering or brazing. This repair job, however, is not 
always satisfactory inasmuch as it may change the branch 
resistance of the rotor circuit depending on the make of 
motor and on whether the rotor is designed with low or 
high resistance required by the particular application. 
Besides, it may be difficult in the field to properly balance 
such a rotor, especially when it is designed for high speed 
operation. It is, therefore, advisable to replace the rotor 
if it is too far gone. 

Faulty Stator: If the trouble is traced to the stator, 
the winding connections, number of turns per coil, and 
winding pitch may be checked to see if an unequal pull 
around the periphery is being exerted. This condition, 
coupled with a partly loose squirrel cage winding, may 
be responsible for the breakages. Motor vibration may 
also be caused by an out-of-round stator bore or worn- 
out bearings. 

Faulty Application: Overload of the motor is another 
point to consider. Excessive or unequal heating produced 
especially at spots along the end rings where the contact 
resistance of bars with end rings may vary, can cause an 
unequal distribution of secondary currents and result in a 
non-uniform torque. Vibration may also be induced by 
the type of load or method of drive. Where service condi- 
tions require frequent starting or sudden stopping or 
reversing under load, motors designed to withstand such 
treatment should be used. 

R. G. CAZANJIAN 


Adequate crane and hoist facilities are essential to Diesel-electric 
traction motor maintenance—Here a floor operated crane is 
shown in service in an Atlantic Coast Line shop 
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Floodlights for 
Car Vestibules 


By designing the filament of its PAR-38 
flood lamp for the power supply on rail- 
way cars, the lamp department of the 
General Electric Company, Nela Park, 
Cleveland 12, Ohio, has made these flood 


Reflector floodlamp installed on a railway 
cor platform 


lamps available for railway car lighting 
in 25 and 75-watt sizes. 

The 25-watt lamps for 30- and 60-volt 
electrical systems are intended for pas- 
sageway lighting and for railway car 
platforms. The 75-watt lamps for 60- 
volt systems are intended for special use 
in car interiors. 

Installations made thus far show that 
the lamp which was originally designed 
for outdoor floodlighting has many ad- 
vantages in railway cars. They are not as 
subject to breakage caused by water or 
snow striking the lamps, while burning, 
as are lamps now in use. 

In many cases, it will be possible 
merely to remove the present lamps from 


The PAR-38 G. E. reflector floodiamp now 
available in 25 and 75-watt sizes in 30 
and 60-volt ratings for railway car service 
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NEW DEVICES 


their sockets and replace them with the 
new lamps. 

These lamps have the filament and in- 
ternal reflector sealed within the reflector 
shaped bulb with the prismatic end lens 
which provides a floodlight-type distri- 
bution of light. 

Maintenance under dirt and dust con- 
ditions encountered in railway service 
is radically improved over that experi- 
enced with open-type units or ordinary 
types of enclosing units. The lamp can 
be readily cleaned, whether burning or 
not, by merely wiping the one end sur- 
face with a damp cloth. 

These lamps are identical in size to the 
PAR-38 lamps that have been available 
on standard voltages ; namely, a diameter 
of 434 in., and a maximum overall length 
of 55/16 in. Their rated life is 1,000 hrs. 


Socket-Wrenceh 

Ratcheting Attachment 

Any %-in. drive socket-wrench han- 
dle or attachment can be converted into 
a ratcheting device with a tool known as 


the Ratchetor made by the Plomb Tool 
Company, Los Angeles 54, Calif. The 


a a 


Plomb Tool Company ratcheting attach- 
ment for socket wrench handles 


tool has a 4%-in. square plug with ball- 
check for holding a socket wrench, a 
14-in. square opening for insertion of a 
handle or attachment, and a reversible 
ratcheting mechanism. 

The Ratchetor is intended mainly for 
use with a hinge handle, a hinge handle 
plus extension or a speed handle or a 
torque wrench, but it can be used with 
other non-ratcheting handles. A ball- 
type thrust bearing and light spring 
tension are used to reduce back drag. 
The 34 ratchet teeth provide engage- 


ment every 101% deg. The reversing 
lever acts directly on a pawl, eliminat- 
ing a separate cam mechanism and re- 
ducing the possibility of misalignment 
and malfunction. 


Expanding 
Milling Spacers 


A line of expanding milling spacers for 
use in gang and straddle milling is man- 
ufactured by the George Scherr Com- 
pany, 200 Lafayette street, New York 
12. Known as the Euco micrometric 


Expanding milling spacers for gang ond 
straddle milling 


expansion milling spacers, they are heat 
treated to a Brinell hardness of 590 and 
a tensile strength of 130 ton per sq. in. 

The fine threads used on the spacers 
are guaranteed to withstand any pres- 
sure used in tightening the cutters on 
the milling machine arbor. The spacers 
enable the set-up man to assemble mill- 
ing cutters in any desired combination 
and to an accuracy of .0005 in. The 
spacers consist of an outer sleeve mov- 
ing telescopically on a fine thread and 
an inner sleeve keyed to the arbor. The 
fine adjustment is made by turning the 
outer sleeve which is graduated like a 
micrometer, but in half thousandths oi 
an inch. 


Roller Bearing Grease 


A roller-bearing lubricant has been 
developed by the Texas Company. 
135 East Forty-second street, New 
York, for use on locomotive, passen- 
ger, and freight-car journals to re- 
place liquid oils. Known as 979 Roller- 
bearing grease, the product is ex- 
pected to increase the time between 
periodical inspections, and to elim- 
inate the necessity of station-platform 
journal inspections on passenger 
equipment and intermediate-terminal 
yard inspections of freight-car jour- 
nals and boxes. It is believed that the 
new lubricant can remain in service 
for two years or more before repack- 
ing becomes necessary. 

This development is said to elim- 
inate lubricant leakage and to form a 
seal against water, dirt, and wheel and 
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brake-shoe dust. The product pro- 
tects itself from contamination. It is 
water resistant and will not wash out. 
Even at the lowest winter tempera- 
ture, the starting and running torque 
is low and the product is toughened 
by chemical additives so that it with- 
stands extreme heat and retains its 
lubricating powers in all kinds of 
weather. 

The grease, which has undergone 
months of rigid testing in laboratories 
and in the field, is now being tested in 
fast trans-continental passenger and 
freight equipment. 


Gear-Drive 
Ratehet-Lever Hoist 


A ratchet hoist with an operating handle 
only 12 in. long for operation in close 
quarters and easy storage in tool boxes 
has been developed by the Shaw-Box 
Crane & Hoist Division of Manning, 
Maxwell & Moore, Inc., Muskegon, 
Mich. The tool, known as the Tugit, is 
equipped throughout with anti-friction 
bearings and will lift 2,000 lb. with a 
+40-lb. force on the lever. It is available 
in capacities of one and two tons weigh- 
ing 141% lb. and 1834 lb., respectively. 

Instead of effecting hook movement 
by a rachet lever acting directly on a 
ratchet wheel integral with the lifting 


The Tugit hoist employs a gear-train drive 
which permits a 12-in. handle to lift a 
2,000-Ib. load with a force of 40-Ib. on 
the handle 
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sprocket or pocket wheel, lifting is ef- 
fected in the Tugit by a lever acting on 
a gear train the same as in hand or 
electrically operated hoists. Interposed 
between the operating lever and the lift- 
ing pocket wheel is a Weston-type load 
brake. Because of the location of the 
brake, the load on it is said to be re- 
duced below that encountered in the 
ordinary ratchet lever hoist. 


Portable 
Battery Charger 
A compact, heavy-duty, easily portable 
battery charger is now being made by the 
Arcway- Equipment Company, Forty- 
ninth and Grays avenue, Philadelphia 
43, Pa. It is designed for use by the 
railway industry for charging 16-, 25-, 
or 32-cell lead-acid or Edison batteries. 
Its application includes charging bat- 
teries on Diesel locomotives, or on air- 
conditioning and car-lighting equipment 
either in car shops or station plattorms. 
The standard model A150A is rated 
150 amp. continuous, weighs 450 Ib. 
complete, including running gear, and is 


The set includes a motor generator, recep- 
tacles and control equipment 


19 in. high by 29 in. long by 14 in. wide. 
The unit comes equipped with standard 
railway type receptacles and a water- 
proof signal light. 

The set charges automatically with the 
correct volt-ampere curve for either 
lead-acid, or Edison batteries. Danger of 
overcharging is eliminated. 


All-Purpose Tool Kit 


A railroad repair-shop tool kit, which, 
with a single tool, permits the drilling 
of steel, masonry and wood, the applica- 
tion and removal of nuts and bolts, and 
the driving and removal of screws, is 
manufactured by the Ingersoll-Rand 
Company, 11 Broadway, New York. In 
addition, the tool performs hole saw 
operations, tapping, reaming, wire 
brushing, the application and removal of 
studs, and the extraction of broken cap 
screws and studs. 

The portable kit features the Ingersoll- 
Rand electric impact tool. Standard 
equipment includes the impact tool with 
a Jacobs collet-type chuck, six hex 
sockets of varying sizes, a Morse-taper 


The Ingersoll-Rand all-purpose railroad- 
shop tool kit : 


socket and an adapter sleeve. A com- 
pletely outfitted kit contains all standard 
equipment plus twist drills, reamers, 
taps, carbide-tipped masonry drills, hole 
saws, screw and stud extractors, wood 
bits, and wire brushes. The kit also con- 
tains screw drivers and a quick-change 
chuck, square Phillips and Reed and 
Prince bits, together with a screw-driver 
adapter for these bits. A universal joint 
and anvil extension are available. 

The impact tool is a Universal motor- 
driven, all-purpose tool. It plugs into 
any a.c. or d.c. electric socket and runs 
as any conventional electric tool until 
the going gets tough. Then the impact 
mechanism automatically functions and 
delivers 1,900 rotary impacts per minute 
to the job. With this rotary power there 
is said to be no kick or twist to the hand 
under any condition. The motor con- 
tinues to run even when the spindle is 
stalled to eliminate motor burn-outs. 
Either 110- or 220-volt motors may be 
supplied. 

The impact tool will apply and remove 
nuts and cap screws up to 3% in. thread 
size. It is rated for %4-in. drilling in 
metal, reams up to % in. diameter, and 
handles taps from % in. to % in. and all 
types of machine screws up to ¥% in. 
thread. It will drive and remove studs or 
extract broken cap screws and studs up 
to ¥% in. thread size. Various types of 
wire brushes with round shanks up to 
3% in. diameter are accommodated. For 
woodboring, up to 3¢-in. twist drills with 
collet-type chuck or up to 29/32-in. 
drills with Morse Taper may be handled. 


Metal Paste 


Railmetal is a putty-like product said to 
harden into metal for such car exterior 
applications as waterproofing openings 
around windows, doors and roofs, and 
for such interior use as headlining joints, 
filling holes for countersunk rivet and 
screw heads, wainscoting and partition 
barriers. When Railmetal is properly 
applied and sanded down according to 
directions, joints are said to be invisible. 
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Railmetal is all metal processed into 
a plastic compound containing an acid 
fluxing agent which etches its way into 
the metal surface in a manner similar to 
that of hot solder. It contains a bond- 
ing agent with a tensile strength of 9,000 
lb. per sq. in., and is applied to bare 
metal surfaces with a knife or fingers. 
It requires no heat or flame, resists 
water, oil, grease, gasoline, alcohol, etc., 
and may be wet or dry sanded or filed 
within a few minutes after application. 
Expansion and contraction is similar to 
metal. When applied in a thin coating, 
it is flexible and may be sprayed when 
properly thinned with Railmetal solvent, 
which thins or reactivates Railmetal 
which has become hardened. 

Railmetal and Railmetal solvent are 
products of Rocket Distributors, Inc., 
209-14 Forty-first street, Bayside, New 
York. 


Receding-Chaser 
Collapsible Taps 
The Landis Style LL receding-chaser 
collapsible taps are designed primarily 
for tapping tapered threads and are 


The Landis style LL receding-chaser col- 
lapsible tap 


adjustable for thread length. They can 
be used for American tapered pipe 
threads or for any pipe, tubing, casing, 
or drill-pipe threads listed in the A.P.I. 
Standards if the threads are within the 
diametral capacity of the taps. 

The receding action of the chasers is 
accomplished through a fulcrumed lever 
principle. The collapsing action of the 
tap causes the chasers to drop into the 
tap head at the completion of the thread, 
thus freeing the chasers from the work 
and permitting the direct removal of the 
tap without reversing it or backing out. 
The chasers recede into the tap head at 
a rate equal to the taper being produced. 
The head is detachable to permit the use 
of tap heads of various sizes and capaci- 
ties on the same tap body. 

Beginning with the 3-in. head, up to 
and including the 12-in. size, an even 
number of chasers is used, irregularly 
spaced in the circumference of the head, 
so that no two chasers are directly op- 
posite each other. The taps may be 
used as stationary or rotary taps and 
can be converted readily from one type 
to the other. Left-hand threads can be 
cut by using left-hand style LM tap 
heads with the left-hand chip clearance 
and left-hand chasers. 
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The Style LL tap body is made in 
four sizes to cover a range of nominal 
pipe sizes from 1 in. to and including 
12 in. The Landis Machine Company, 
Waynesboro, Pa., is the manufacturer. 


Traction-Motor 
Pinion Pullers 


The Rodgers pinion puller is a hand- 
operated portable hydraulic unit for re- 
moving the pinions from armature 
shafts of Diesel-electric traction motors. 
Two models, one of 150-ton capacity and 
the other of 300-ton capacity, are avail- 
able from Rodgers Hydraulic, Inc., 7401 
Walker street, St. Louis Park, Minne- 
apolis 16, Minn. When suspended in a 
dolly, both can be operated by one man. 
Pinions can be removed by means of a 
threaded adapter screwed into the 
threaded pinion in those cases where 
the pinions are provided with such a 
thread, or they may be removed by 
means of a clamp-on type adapter. 
The complete pinion-puller unit con- 
sists of a four-speed hand pump with a 
gauge, a high-pressure and a return 
hose and globe valve, and a hydraulic 
cylinder of 3-in. ram travel. Either of 


| the following threaded adapters with 


corresponding adapter nut is included 
with the 150-ton puller : 57%-in., 8-thread 
for General Electric 746, or 4%-in. 
Acme, 8-thread for Electro-Motive 
threaded pinions. Over-riding clamp 
adapters are extra and can be used with 


ip either of the above threaded adapters. 


The 150-ton pinion puller may be used 
as a complete pulling unit. When at- 


| tached to the pinion to be pulled, a 
| chain is wrapped around the motor 
i housing, through the handle on the hy- 


draulic cylinder, and fastened securely 
to prevent the puller from flying when 
the pinion pops loose. 

The 300-ton portable pinion puller is 
used to remove the larger pinions on 
General Electric and Westinghouse 
equipment. This unit is produced and 
sold with a dolly as a part of the origi- 
nal equipment. It is the same type of 


puller as the 150-ton except for the 
larger cylinder and the larger and heay- 
ier dolly. A special threaded-type 
adapter is also available to handle any 
of the adapters furnished for the 150-ton 
pinion puller, which allows any of the 
pinions normally pulled by the smaller 
unit to be adapted to and pulled by the 
300-ton unit. 


Vernier 
Caliper 


A rustless chrome vernier caliper. 
which enables the mechanic and tool- 
maker to measure from 0 to 6 in. in 
thousands and sixty-fourths of an 
inch for outside, inside and depth di- 
mensions, is available from the George 


The George Scherr vernier caliper measures 
inside, outside and depth dimensions 


Scherr Company, 200 Lafayette street, 
New York 12. 

The tool is equipped with knife 
edges for measuring the root diameter 
of threads and with points for accu- 
rate dividing. The blade and jaws ot 
the tool are hardened throughout. 
The slide, of rustless chrome, is oi 
such a degree of hardness in compari- 
son with the bar that the wear be- 
tween the two members is claimed 
to be virtually negligible. The ma- 
terial is thoroughly normalized to 
eliminate a change in size over the 
course of time. The jaws have an 
optically lapped finish and, when 
checked with optical flats, show that 
the measuring surfaces are accurate 


The Rodgers 150-ton pinion puller 
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to eight millionths of an inch. The 
jaws are also guaranteed to be par- 
allel to each other. 


Drill-Reamers 


Drilling and reaming are performed in 
one continuous stroke with high-speed 
drill-reamers made by the Severance 
Tool Industries, Inc., 633 Iowa street, 
Saginaw, Mich. The drill-reamers are 


With the Severance drill-reamer second 
positioning is not required for reaming 


available in five standard sizes, with 
diameters of *, 14, 4%, % and Ys in. 

The drill section of the standard Sev- 
erance drill-reamers permits drilling 
through materials of any thickness up 
to that equalling the drill diameter. 
They also have allowance for grinding 
the drill point a number of times. The 
reamer section is designed with teeth 
arranged to preclude chatter and to expel 
the chips into the main flutes of the tool. 

Severance drill-reamers are said to 
be best suited for short, through holes, 
where it is possible to complete the 
drilling function before the reamer sec- 
tion begins to finish the hole. Drill- 
reamers having longer-than-standard 
pilot drills may be had for thicker ma- 
terials, and solid carbide are furnished 
to order when required. 


Graphite Lubricants 


Two graphitized lubricants, known as 
Miracle Power and dgf-123, are pro- 
duced by the AP Parts Corporation, 
Toledo, Ohio. Miracle Power is used 
in motor oils and gasolines and contains 
synthetic colloidal graphite suspended in 
light petroleum oil; dgf-123 is a con- 
centrated dispersion of colloidal graph- 
ite in alcohol and carbon tetrachloride 
which provides a dry graphite pre-lu- 
bricant for application to engine parts 
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before assembly. When used as di- 
rected, either of the two lubricants gives 
all metal surfaces a thin graphoid film. 

Having a high attraction for oil, the 
colloidal graphite in the two products 
gives double lubrication. First, the 
graphoid film minimizes metal-to-metal 
contact by completely graphitizing all 
metal surfaces to insure dry lubrication 
in cold starts and during a temporary 
rupture of the oil film when the engine 
is operating. Second, the tendency of 
graphite to attract and retain oil is said 
to reduce oil film breakdown and lessen 
dry starts due to oil drainage when the 
engine is not operating. 

Miracle Power is a pure petroleum 


) product containing no solvents, acids, 
` fats or alkalis, while dgf-123 is intended 


for use only as a pre-lubricant of parts 
before assembly. Immediate evapora- 


| tion of the carbon tetrachloride, which 


is used as a carrier, leaves a pure dry 


< graphoid film on the metal surfaces 
< which is said to reduce engine break-in 


periods. 


| Twin-Motor 


Snagging Grinder 


The Standard Electrical Tool Company’s 
No. 35 twin-motor snagging grinder is 
a two-in-one machine with each opera- 
tor entirely independent of the other. 
The speed is infinitely variable. One 
grinding wheel of the machine may be 
stationary while the other is operating. 


Twin-motor infinitely variable-speed snag- 
ging grinder with independent controls for 
each wheel 


One side may be operated with a wheel 
differing in diameter from the other 
side, but with each wheel operated at 
its correct peripheral speed. 

The No. 35 grinder has two independ- 
ent spindles, two 714-hp. motors, two 
magnetic starters, two start-stop push- 
button stations, two shaft locks for use 
in changing wheels, two infinitely vari- 
able speed drives, two hand-wheel speed 
controls, and two interlocking arrange- 
ments to prevent over-speeding of the 
grinding wheels. 

The speed control is an interlock to 
prevent operating the wheels in excess 
of the recommended speed. As the in- 
dividual grinding wheel wears, the guard 
is adjusted. The limit stop reflects the 
correct spindle speed in relation to the 
worn-wheel diameter. A full diameter 


wheel cannot be mounted until the hand- 
wheel speed control has been reversed 
to its original position. This allows the 
wheel guard to be brought to its extreme 
forward position to permit clearance for 
the full diameter wheel. 

In this product of the Standard Elec- 
trical Tool Company, 2488 River Road, 
Cincinnati 4, Ohio, the wheel guards are 
of structural plate steel, each with 
hinged door and adjustable to wheel 
wear, and the work rests are adjustable 
and removable. 


Portable 
Reflectoscope 


An improved, portable Supersonic Re- 
flectoscope, Type SRO5, has been an- 
nounced by Sperry Products, Inc., 1505 
Willow Avenue, Hoboken, N.J. Used for 
non-destructive testing of metals and 
other materials for internal defects, and 
for testing welds, the specifications of 


Testing stud bolts for internal defects with 
portable Reflectoscope 


the new instrument match those of the 
model presently in wide usage, but radi- 
cal changes have been made in size, 
appearance and operation of the new 
instrument. 

Elimination of waste air space, and a 
complete re-design of circuits are re- 
sponsible for decreased weight and bulk 
of the new model, which is approximately 
14 in. by 16 in. by 23 in. It is carried by 
means of handles on the case, instead of 
the wheeled carriage which supports the 
older instrument, and weighs approxi- 
mately 85 1b., or about half the previous 
weight. 

Sensitivity of the portable unit re- 

mains the same, but operation has been 
considerably simplified by reducing the 
number of external controls to five. With 
these controls the operator varies sensi- 
tivity, pulse width, sweep length, screen 
markers, and frequency. Visual indica- 
tion of internal defects remains un- 
changed on the oscilloscope screen, but 
the tube is a smaller, 5-in., high-intensity 
type. 
This model not only facilitates testing 
of manufactured products from raw ma- 
terial to finished stage, but its increased 
portability makes it particularly valuable 
for field testing of welds in tanks, pipe 
and various structures and for locating 
fatigue cracks in assembled plant equip- 
ment. 
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= NEWS == 


A.A.R. Authorizes Car-Truck 
Research Program 


Directors of the Association of 
American Railroads, at their regular 
monthly meeting in Washington, D.C., 
on May 28, authorized a freight-car- 
truck research program to be carried out 
under the general direction of the Me- 
chanical Division in collaboration with 
truck and snubber manufacturers. As a 
result, the announcement predicted, 
“railroad freight cars will be smoother 
riding, faster and safer.” 

The program calls for laboratory and 
road tests of snubber devices and freight 
trucks designed for high-speed service. 
The tests will be carried on during the 
summer months and will consist of com- 
paring the operation, from a safety and 
riding standpoint, of existing types of 
freight-car trucks and snubbers with new 
designs recently developed by the manu- 
facturers. 

The rolling laboratory of the Ameri- 
can Steel Foundries, operated by their 
engineering experts and consisting of 
five freight cars specially equipped to 
test riding qualities and characteristics, 
will be used in the experiments. Proving 
ground for the road tests will be a 67 1⁄4- 
mile stretch of track on the Illinois Cen- 
tral. This railroad will provide the loco- 
motive and train crews for the operation 
of the test train. 

Road tests of the new type freight car 
trucks will be conducted at speeds rang- 
ing from 65 to 90 miles an hour, with 
the new trucks carrying loads ranging 
from 60,000 to 169,000 1b. 

Performance of the new truck designs 
will be measured by scientific recording 
instruments. The results will be checked 
by A.A.R. Mechanical Division engi- 
neers, who will act as the official observ- 
ers during the tests. Following the road 
tests, there will be supplementary labora- 
tory investigations. 


Roads Turn In Enough Scrap 
for Their Steel Needs 


RaILRoADs turned back to the iron and 
steel industry more than a ton of scrap 
metal for every two tons of iron and steel 
they bought during the past four years, 
according to the Association of Ameri- 
can Railroads. This amount of scrap, 
the statement added, “is enough to pro- 
duce all the steel furnished to the rail- 
roads.” 

In 1947, railroads and railroad equip- 
ment builders obtained 6,029,000 tons of 
rolled steel which went into the produc- 
tion of new freight and passenger cars, 
locomotives, repair of equipment and 
roadway, and other purposes connected 
with railroad operation. At the same 
time, the railroads turned back to the 
iron and steel industry, including found- 
ries, 3.818,000 net tons of scrap. Scrap 
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returned by the railroads to the industry 
in 1946 amounted to 3,164,000 net tons 
compared with 4,764,000 net tons of 
rolled steel received. In addition, the 
railroads salvage and reclaim each year 
approximately 1,000,000 tons of worn- 
out and obsolete parts and materials, 


which, as the A.A.R. put it, “help in 
solving the difficult problem of distribut- 
ing available steel among the many users 
dependent upon it.” 

Of the 29 million net tons of purchase 
scrap consumed by the iron and steel 
industry in 1947, railroads alone supplied 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the June Issue 


LOCOMOTIVE ORDERS 


Road No. of locos, Type of loco. Builder . 
Chicago & Eastern Hhncis 151 1,500-hp. Diesel-elec. frt. ... ..............Electro-Motive 
a 1,500-hp. Diesel-elec. pass. .... Electro-Motive 
an 1,500-hp. Diesel-elec. branch-line .Electro-Motive 
2 1,000-hp. Diesel-elec. switch. . .Electro- Motive 
Reading 15? 1,000-hp. Diesel-elec. switch. . -Baldwin Loco. 
Manistee & Northeastern 23 1,000-hp. Diesel-elec. switch. . .Electro- Motive 
McCloud River 1¢ 1,500-hp. Diesel-elec. switch. . -Baldwin Loco. 
Southern Pacific ; 38 6,000-hp. Diesel-elec. pass. American Loco. 
o 4,000-hp. Diesel-elec. pass. .. .American Loco. 


LOCOMOTIVE INQUIRIES 


Road : No. of locos. Type of loco. Builder 

Southern Pacific 308 6.000-hp; Diesel-elec: fit, © cccsciscscciceces sirieni 
65 600 to 1,500-hp. Diesel-elec. 
BWiteh., seisis 
Freicont-Car ORDERS 

_ Road No. of cars Type of car Builder 
Erie $ 119 125 ton ERS ....Co. shops 
St. Louis-San Francisco 1307 10,000-gal. tank _American Car & Fd-y 
Western Ma~sland 1,0008 55-ton hopper ...Bethlehem Steel 


Freicnt-Car Inguiries 


Road No. of cars Type of car Builder 
Chicago & North Western 15 or 25 70-ton covered hoppers ............... ae a 
Clinchfield 50 50-ton hoppers 
Gulf, Mobile & Ohio ‘ 500 50-ton hoppers .. 

500 50-ton gondola .. 
Norfolk & Western 1,000 70-ton hopper .... 
Western Maryland 200 50-ton gondola ...... 
200 S000, DOK EOE 
50 50-ton auto box .. 
50 70-ton gondola ... 


PASSENGER-CAR ORDERS 


_ Road No. of cars Type of car Builder 
Erie 3 70° Baggage and express o...n American Car & Fit 
New York Central 3010 MARIEI «cise sce. aa osis St. is Car 
PASSENGER-CAR INQUIRIES 
Road No. of cars Type of car Builder 
Southern Pacific es 55 Baggage-mail ... A 
“hd Dormitory ... 
208 hai 
55 
5s 
56 
308 
1 
1 F 
1 Baggage-mail ........... 


1 Deliveries are scheduled to begin next July and to be completed early in 1949. 

2? Delivery scheduled for early fall. 

8 Delivery accepted. 

* Delivery scheduled for September. Estimated cost $163,000. 

5 For five new Diesel-powered “Sunset Limited” trains for use in daily service between New Orlears. 
La., and Los Angeles. Calif. Approximate cost, $15,000,000. Delivery expected late next year. Plac» 
call for the new trains to have an approximate 42-hour schedule between terminals, speediest in the his 
tory of the route and about seven hours faster than present running times. Fifteen of the 1,500-h 
locomotives for which the Southern Pacific is inquiring will be road switchers. 

© Six of the cars will be of the depressed-well type with a height-above-track of 2 ft. The other fve 
ya be standard flat cars, 50-ft. long with 6-wheel trucks. Construction is scheduled to begin about 

une . 

7 Delivery scheduled for third quarter of 1949. 

8 Delivery scheduled to begin in February, 1949. 

9 Approximate cost $1,200,000. Delivery scheduled for fall of 1949. s 

10 Approximate cost, $3,000,000. Delivery of the equipment is scheduled for late next year. T™ 
new 85-ft., 130-passenger cars, to be used in Westchester county, N. Y., commuter service, will be ct 
structed of low-alloy, high-tensile steel and furnished with automatic temperature controls, fluores’ 
lights, tight-lock couplers and twin-cushion draft gears. 

Nores: i 

Great Northern.—The board of directors of the Great Northern has authorized the purchase am 
construction of new passenger and freight equipment to cost in excess of $13,000,000. Thirty coache 
and sleeping cars will be included in the purchases of passenger equipment, and, as soon as matenas 
are available, the road plans to begin the construction of 500 all-steel, 50-ton box cars in its shops + 
Superior, Wis., and St. Cloud, Minn. 

Illinois Central.—The Illinois Central next year will order 1,975 freight cars from contract builde™ 
and 3,000 freight cars from its own shops, it has been announced by ayne A. Johnston, presiden! 
Included in the new equipment, to cost more than $20,000,000, will be 1,500 hopper cars, 100 covered 
hopper cars and 375 flat cars, all to be ordered from contract builders, and 3,000 hopper cars to '* 
built in the Centralia, IN., shops. 
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13.1 per cent. In 1946, the industry con- 
sumed 23 million net tons of purchase 
scrap, of which 13.8 per cent came from 
the railroads. As a result of Railroad 
Scrap Collection Week which took place 
April 5-10 this year, more than 286,000 
net tons of scrap either were collected by 
the railroads or will be made available 
as a direct result of the drive, according 
to reports received by the A.A.R. Be- 
cause of weather conditions and other 
factors which forced certain railroads 
in the extreme Northern sections to de- 
lay their scrap drive, this figure is ex- 
pected to be increased when final reports 
have been received. 


C. L. Heater Receives 
Steel Founders’ Medal 


Cuarites L. HEATER, vice-president 
and a director of the American Steel 
Foundries, at Chicago, was recently 
awarded the technical and operating 
medal of the Steel Founders’ Society of 
America, at the organization’s annual 
meeting held in Chicago. Mr. Heater 
was honored for his contributions to the 
technical and operating work of the 
society. 


Osborn of Electric-Motive 
Receives Honorary Degree 


AN HONORARY degree of Doctor of 
Science was awarded to C. R. Osborn, 
vice-president of the General Motors 
Corporation and general manager of 
its Electro-Motive Division, at the 
June 4 commencement of the Univer- 
sity of Cincinnati. Mr. Osborn was 
graduated by the university in 1921 
with a degree in mechanical engi- 
neering. 


Railroad Club Financing Prizes 
for Railroad Essays 


THE executive committee of the New 
York Railroad Club, at its meeting on 
April 15, authorized the expenditure of 
funds to finance a prize competition for 
the best papers relating to the improve- 
ment and efficiency of railroad adminis- 
tration and operation. 

The competition is open to men not 
more than 35 years of age, whether they 
are in or out of the railroad field, and 
regardless of membership in the club. A 
first prize of $750 will be paid for the 
best article, $500 for the next best, and 
$250 as the third prize. The articles must 
be in the office of the executive secretary 
of the New York Railroad Club. 30 
Church street, New York, on or before 
February 1, 1949. 

They will be judged on the basis of 
originality of material, constructiveness 
of thought and adequacy of presentation. 
They should contain not less than 2,500 
words and may be as much longer as 
necessary to cover the subject properly. 
They may be accompanied by drawings 
or photographs to make the meaning 
clearer. 
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The only limitation is that the subject 
discussed must concern railroading and 
be constructive. The following topics are 
suggested, but the contestants are not 
restricted to them: 


Opportunities for the railroads to improve their 
public relations. 
Opportunities for the railroads to improve their 
employee relations. 
ow to achieve a more economical yard opera- 


tion. 

What should be done to improve freight station 
operations. $ 

Importance of improving man-hour productivity 
on track maintenance. N F 

Improvements in freight-car design which will 
better availability and reduce maintenance. i 

Improvements in railroad motive power which 
will better availability and reduce maintenance, 

Suggestions for the better utilization of motive 
power or equipment. 

Operating economy by modern signal and com- 
munication methods. 

While not specifically mentioned in 
the above suggestions, subjects such as 
safety, selection and training of em- 
ployees, traffic and accounting practices, 
and other factors concerned with rail- 
roading will, of course, be acceptable. 

Additional information will be fur- 
nished by David W. Pye, executive sec- 
retary, New York Railroad Club, 30 


Church street, New York 7, N.Y. 


A. A. R. To Study Passenger- 
Car Riding 

A joint investigation of the riding 
qualities of passenger cars will be 
made this summer by the research 
offices of the Engineering and Me- 
chanical Divisions of the A.A.R. The 
program as planned covers a series of 
road tests which will be made on the 
Philadelphia Division of the Pennsyl- 
vania using two car sets of wheels of 
known eccentricity and unbalance but 
representing the as-rolled condition 
which may be expected from the 
wheel manufacturers. In order that 
the wheels used will represent the 
worst 25 per cent to be expected, 
balance and concentricity checks are 
being conducted on about 50 pairs of 
mounted wheels. The test pairs will 
be chosen from this group. During the 
road tests the wheels will be progres- 
sively balanced and machined so that 
the effects of such treatment may be 
observed on the riding qualities of the 
car under observation. 

The program also will include a 
comparison of coned-tread and cylin- 
drical tread wheels both in new and 
worn condition, and a study of the 
effect of track gauge on riding quali- 
ties. For the latter investigation a 
length of track has been prepared by 
the Pennsylvania which includes test 
sections that have been narrowed 
from standard gauge. Test runs will 
be made up to 100 m.p.h. 

The experimental car of the Budd 
Company will be used throughout the 
tests. This is a passenger car of mod- 
ern design which is equipped with 
electrical and mechanical instruments 
for the recording of shocks and oscil- 
lation of the trucks and body. It will 
be operated in a special train so that 
test conditions may be closely con- 
trolled, and will be manned by per- 


sonnel of the A.A.R. research offices 
as well as by Budd technicians. 

The entire program is under the 
sponsorship of the Joint Committee 
on Relation Between Track and 
Equipment, A.A.R. 


Supply Manufacturers Plan 
Exhibits at Railroad Fair 


TWENTY-ONE railroad supply firms 
have thus far announced plans to por- 
tray their respective contributions to 
the railroad industry by means of indi- 
vidual exhibits at the forthcoming 
Railroad Fair at Chicago, July 20 to 
September 6, inclusive. In addition 
to supply exhibits and those of 23 
large railroads, displays have been 
contracted for by the Pullman Com- 
pany, the Railway Express Agency, 
the Railroad Retirement Board and 
the National Safety Council. 

The 21 aforementioned companies 
are: the Electric-Motive Division of 
General Motors Corporation; Pull- 
man- Standard Car Manufacturing 
Company ; the Budd Company ; Amer- 
ican Steel Foundries; Association of 
Manufacturers of Chilled Car Wheels: 
American Refrigerator Transit Com- 
pany; Clark Equipment Company; 
Dieselite Engineering Company; Faf- 
nir Bearing Company; General Elec- 
tric Company ; General Steel Castings 
Corporation; Great Lakes Steel Cor- 
poration; Heywood-Wakefield Com- 
pany; Haffner-Thrall Car Company ; 
Hertz Drive-Ur-Self System; Illinois 
Bell Telephone Company; Mars Sig- 
nal Light Company; the Pyle-Na- 
tional Company; Timken Roller Bear- 
ing Company; Union Switch & Signal 
Co. and the Unit Crane & Shovel 
Corp. 


Miscellaneous Publications 


APPRENTICESHIP REVITALIZED. — By 
Edward E. Goshen, assistant director, 
Bureau of Apprenticeship, and Na- 
tional Consultant on Apprenticeship 
in the Railroad Industry. Distributed 
by the Publications Branch of the 
Bureau of Apprenticeship, U. S. De- 
partment of Labor, Washington, D.C. 
Eight-page reprint from Ratlway Age 
describes apprenticeship programs 
now being established throughout the 
railroad industry to develop skilled 
mechanics, as exemplified by the pro- 
grams of the New York Central and 
the Union Pacific. Discusses the func- 
tions of the General Management- 
Labor Apprenticeship Committee and 
of local committees, the work sched- 
ule in which apprentices are trained in 
the shops, the classroom instruction, 
the types and number of apprentices 
employed, selection and tests of ap- 
prentices, apprenticeship agreements, 
and certificates of completion. In- 
cludes also statements of officers of 
the New York Central and the Union 


Pacific appraising the apprenticeship 
systems. 
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SHEFFIELD STEEL CORPORATION.— 
George P. Lacy has been appointed man- 
ager of railroad sales of the Sheffield 
Steel Corporation, with headquarters at 
Kansas City, Mo., George P. McCrack- 
en, who has served under Mr. Lacy for 


G. P. Lacy 


the past three years, has been appointed 
district manager of the San Antonio, 
Tex., office, succeeding Mr. Lacy. 
Ernest Baxter, vice-president, has re- 
tired after more than 30 years of con- 
tinuous service but will continue to serve 
in a consulting capacity. 

George P. Lacy has been associated 
with Sheffield for twelve years. He 
served in various clerical capacities be- 
fore his first sales assignment, which 
was in the Missouri territory, and later 
was in charge of the Little Rock, Ark., 


E. Baxter 


and Dallas, Tex., offices, successively. 
He was then appointed district manager 
of the San Antonio office, which posi- 
tion he held at the time of his recent 
appointment. 

Ernest Baxter began his career in 
1903 as a railroad messenger at London, 
Ont., and spent the next 15 years in 
various clerical and official capacities in 
the operating and executive departments 
of railroads in Canada and the United 
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Supply Trade Notes 


States. He resigned as a railroad officer 
to join Sheffield Steel in 1918 as mana- 
ger of railroad sales. Successively, he 
served as general manager sales, assist- 
ant to president, and vice-president. 


+ 


HyprauLic Press MANUFACTURING 
Company.—Howard M. Hubbard has 
been elected president of the Hydraulic 
Press Manufacturing Company, succeed- 
ing H. A. Toulmin, Jr., resigned. 


+ 


Union Raitway EQUIPMENT Com- 
PANY.—V ictor G. Curry, vice-president 
in charge of sales in Canada for the 
Union Railway Equipment Company, 
has retired because of ill health. Wayne 
K. Davidson has been appointed exclu- 
sive sales representative in Canada for 
the company. 

+ 

JOHNs-MANVILLE CORPORATION.— 
George R. Frankland, formerly assistant 
district manager, industrial products di- 
vision of the Johns-Manville Corpora- 
tion, has been appointed manager of that 
division, at Chicago, to succeed Cory- 
don H. Hall, resigned. Wiliam S. 
Hough, formerly manager of the chem- 
ical and aviation sections of the special 
industries department at New York, has 
been appointed assistant district man- 
ager of the industrial products division. 


+ 


Tuomas A. Epson, INc.—William J. 
Savage, formerly eastern sales manager 
of the primary battery division of Thom- 
as A. Edison, Inc., has been appointed 
director of sales for the division, with 
headquarters as before at Bloomfield, 


+ 


R. H. SHEPPARD CoMPANY.—S pencer 
A. Ware formerly sales manager of the 
original equipment division of the Farm 
Corporation, has joined the R. H. Shep- 
pard Company, Hanover, Pa., as general 
sales manager. 


+ 


FEDERATED MeraLs.—Raymond A. 
Quadt, formerly in charge of aluminum 
research operations for Federated Met- 
als, a subsidiary of the American Smel- 
ting & Refining Co., has been appointed 
assistant manager of Federated’s general 
aluminum department. 


+ 


Macnus BRASS MANUFACTURING 
Company; NATIONAL Leap COMPANY. 
—John F. Deems has been elected a 
director and a vice-president of the Mag- 
nus Brass Manufacturing Company and 
has been appointed manager of the 
Magnus brass division of the National 
Lead Company. 


+ 


SKF InpusrtRIES, Inc.—M. H. Cour- 
tenay has been appointed Atlanta (Ga.) 
district manager of SKF Industries, 
Inc., to succeed Nils Miller, retired. 


NATIONAL MALLEABLE & STEEL Cast- 
1ncs Co.—Raymond E. Valentine has 
been appointed district sales manager at 
the St. Louis, Mo., office of the National 
Malleable & Steel Castings Co., to suc- 
ceed John H. Jaschka, who has retired 


R. E. Valentine 


after 47 years’ service. Howard Stark, 
formerly field engineer at the Chicago 
office, has been appointed assistant dis- 
trict sales manager at St. Louis. 
Raymond E. Valentine joined National 
Malleable in 1913. During World War 
II, he was chief of the malleable iron 
section, forgings and castings branch, of 
the War Production Board. He returned 
to the company in 1945 as assistant dis- 
trict sales manager at the St. Louis office. 
Howard Stark joined the company in 
1920 at Cleveland, Ohio. He was later 


H. Stark 


appointed chief inspector and served 
successively at the Toledo, Ohio, works 
and at the Chicago plant. He became 
field engineer at the Chicago district 
sales office in 1945, 


+ 


AMERICAN WELDING & MANUFAC- 
TURING Co.—Robert Watson has been 
appointed representative of the railway 
equipment division of the American 
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1948 Style 


Blows from a sledge hammer would seem 

gentle to the Tough Guy compared with the testing 

of a chilled car wheel in a new machine developed for the purpose by the 
AMCCW Research staff. 

This is the machine built to test either flange or rim for resistance to 
impact blows. To supplement it in making possible a complete study of 
wheel tread strength, the Association makes good use of its hydraulic 
press for the measuring of static flange strength. 

In addition to the technically-trained personnel which supervises such 
tests at research headquarters in Chicago, AMCCW members are served 
by a staff of resident inspectors, general inspectors and supervisors. 

From the combined efforts of our entire force, spectacular advances in 
Chill control have resulted — and wheels with stronger rims and stronger 
flanges are available for present-day freight car service. It is difficult to 
believe the vast improvement of the chilled car wheel of today as com- 
pared with the wheel of yesterday. 


Any re) ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


Ow 


July, 1948 105 


TO THE JOB 


A BEATTY machine is a BETTER 
machine because it is tailored to a 
specific job — engineered for faster, 
higher-quality production at lower 
cost. Our broad problem-solving ex- 
perience in heavy metal fabrication 
qualifies us to make recommendations 
on your production requirements, no 
matter how intricate. Yes, there's a 
better way to handle most production 
jobs and our job is to help to find that 


better way. Call us in now. 
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BEATTY No. 14 Toggle Beam 
Punch for structural steel 
fabrication, . 


BEATTY Spacing Table han- 
dies flange and web punch- 
ing without roll adjustment. 


Welding & Manufacturing Co., with 
headquarters in Chicago. Robert Watson 


| served an apprenticeship in locomotive 


construction and design at Kilmarnock, 
Scotland, in which country he was born. 
He came to the United States in 1923 
and joined the Ingersoll-Rand Company 
as a machinist and, shortly thereafter, 
worked as a draftsman for the American 
Locomotive Company. In 1925 he joined 


| the Erie as chief draftsman in Cleveland, 


BEATTY Hydraulic Vertical 
Bulldozer for heavy form- 
ing and pressing. 


BEATTY combination Press 
Brake & Flanger does flang- 
ing, V-bending, pressing, 
forming, straightening. 


BEATTY 200 ton Double End 


Toggle Punch, 


MACHINE AND 


MFG. COMPANY 
HAMMOND, INDIANA 


Ohio. In 1929 he became mechanical and 
sales engineer for the Firebar Corpora- 


| tion and in 1932 was appointed sales 


engineer and western sales manager for 
the Waugh Equipment Company. From 
1938 to 1941 he was mechanical and 
sales engineer for Manning, Maxwell & 


| Moore. In the latter year he returned to 


Waugh Equipment as assistant to the 


, president and vice-president. 


+ 
Joseren T. Ryerson & Son.—W. E. 
Falberg, formerly in charge of special 
steel sales for Joseph T. Ryerson & Son 
at the Cleveland, Ohio, plant, has been 


| appointed manager of alloy and stainless 
| sales at the Chicago plants. E. H. Boden- 


mann, formerly a sales representative of 


' the stainless-steel department at Chicago, 


| has been transferred to Cleveland to 


succeed Mr. Falberg. 
+ 


INTERNATIONAL NICKLE COMPANY.— 
John If". Crossett has joined the de- 
velopment and research division of the 
International Nickel Company, at New 
York, to succeed the late Frederick P. 
Huston. 

Mr. Crossett, who for the last 11 years 
has been associated with the Chicago, 
Milwaukee, St. Paul & Pacific, will fol- 
low railroad development work in his 
new position. He joined the Milwaukee 


J. W. Crossett 


in 1937 as an assistant metallurgist in 
the test department and subsequently was 
appointed chief metallurgist and assist- 
ant engineer of tests. 


+ 


Koprers Company. — Lenvik Ylvis- 
aker, formerly assistant production man- 
ager of the Koppers Company, at Pitts- 
burgh, Pa., has been appointed assistant 
general manager of the piston ring divi- 
sion, with headquarters at Baltimore, 
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Class J-3 A 
Service: Passenger 
Road Nos.: 610-614 
Tractive Force, with Booster: 81,800 Ib 
Cylinders: 2712” x 30” 
Drivers, Diameter: 72” * 
Weight on Drivers: 282,400 |b 
Weight on Front Truck: 81,600 Ib 
Weight on Trailing Truck: 115,400 Ib 
Total Weight of Engine: 479,400 Ib 
Fuel: Soft Coal 
Grate Area: 100 sq ft 
Steam Pressure: 255 |b 
Tender Capacity: 21,500 gal 

25 tons 


*Can take 74” drivers. 


LIMA 
HAMILTON 


CORPORATION 


DIVISIONS: Lima, Ohio — Lima Locomotive Works 
Division; Lima Shovel and Crane Division. Hamilton, 
Ohio — Hooven, Owens, Rentschler Co.; Niles Tool 
Works Co. 


PRINCIPAL PRODUCTS: Locomotives; Cranes and 
shovels; Niles heavy machine tools; Hamilton diesel 
and steam engines; Hamilton heavy metal stamping 
presses; Hamilton-Kruse automatic can-making ma- 
chinery; Special heavy machinery; Heavy iron cast- 
ings; Weldments. 


MICKOHONE* 


for 300% to 400% MORE 


production of pinion gears 


HOW TO DO IT: 


In order to cut the teeth concen- 
tric with the bore, the bore is 
first MICROHONED and size is 
held automatically to within 
.0003”. The blanks are pressed 
on an arbor and the teeth are 
cut. After heat treating, the bore 
is again MICROHONED to cor- 
rect any distortion caused by 
heat treating and to generate any 
‘desired surface finish. 


WK Trademark Reg. U.S. Pat. Off. 


MICROMATIC HONE CORPORATION 
S100 Schoolcrafi Avenue, Detroit 4, Michigan 


F A By 
DISTRICT FIELD OFFICES: 


1323 S. Santa Fe 616 Empire Bldg. 55 George St. Micromold Manufacturing Div. 


Los Angeles 21, 206 S. Main St., Brantford, Ont., ston Post Road, 
California Rockford, Ill. Canada Guilford, Conn. 
108 (392) 


Md., T. C. Jarrett, chief metallurgist oi 
the division since 1941, has been ap- 
pointed manager of the engineering and 
development department of the division. 
John H. Redmond, formerly vice-presi- 
dent and general manager of Preci- 
sioneering, Inc., has been appointed 
assistant production manager, succeed- 
ing Mr. Ylvisaker. 


+ 


GRAYBAR ELECTRIC CoMPANY.—C. C. 
McGraw, formerly manager for the 
Graybar Electric Company at Savannah, 
Ga., has been appointed manager at 
Knoxville, Tenn., to succeed the late 
F. O. Andridge. R. L. Wear has been 
appointed manager at Savannah and 4. 
W. Wheeler, manager at Shreveport, La. 


+ 


WHITING CorPoRraTION.—The Whit- 
ing Corporation of Harvey, Ill., has 
taken over the business and plant oi 
Spencer & Morris, Inc., at Los Angeles. 
Cal., and will continue the manufacture 
of the tramrail-type materials-handling 
systems which the latter company has 
distributed during the past 25 years. The 
plant will operate as the Spencer-Morri: 
Division of the Whiting Corporation. 


+ 


MORTON - GREGORY CORPORATION. — 
Fred J. Meyer, formerly manager of the 
railroad division of the Nelson Stud 
Welding Corporation, the manufacturing 
assets and patent interests of which have 
been purchased by the Morton-Gregory 
Corporation, has been appointed assist- 
ant to the Morton-Gregory general sales 
manager, R. C. Friedly, former construc- 


F. J. Meyer 


tion industry specialist on the Nelson 
staff, has been appointed assistant gen- 
eral sales manager, and R. J. Kilmer, 
assistant general sales manager for Nel- 
son since 1946, has been appointed con- 
troller. 


+ 


HARNISCHFEGER CORPORATION.—The 
Harnischfeger Corporation, at Milwau- 
kee, Wis., has established a new division 
to serve railroads exclusively, under the 
jurisdiction of George A. Schmus, the 
firm’s general traffic manager. The rail- 
road division will supply counsel and 
assistance in the field covered by P. & H. 
products, which include overhead elec- 
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Arrangement of Security Circulators 


in Milwaukee’s Class S-2 


The Chicago, Milwaukee, St. Paul and 


e @ | 
Security Circulators 
4 > Pacific 4-8-4 type locomotives are being 
in all-welded boile rs modernized with all-welded boilers, in each 


of which seven Security Circulators are 
installed. 


° 
of Milwaukee 4.8-4s Security Circulators are designed for use in 


any type of steam locomotive, and installa- 
tions range from three to nine Circulators 
each, according to the size of the firebox. 
In addition to providing effective support 
for a 100% brick arch, Security Circulators 
improve the circulation of water in the side 
water-legs and over the crown sheet, and 
lessen honey-combing, flue plugging and 
cinder cutting. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK »• CHICAGO. 
SECURITY CIRCULATOR DIVISION 
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WEATHERSTRIPS 103 MODERN DELUXE COACHES 
Built by Pullman-Standard for the New Haven 


Bridgeport Inner-Seal—the weatherstrip that has no equal—is among 
the latest developments contributing to increased passenger comfort on 
the New Haven’s 103 new streamlined coaches. Providing airtight end 
door sealing, Inner-Seal plays a vital role in maintaining optimum air 
conditioning. Its unique design, a live sponge rubber bead vulcanized for 
life to a woven flange of tough spring steel wire and strong cotton thread, 
makes Inner-Seal unusually flexible and resilient. It molds itself into every 
crevice to seal out drafts, grime, dampness, and noise. Inner-Seal is 
easily installed, even around sharp angles and compound curves. And, for 
applications such as this, Inner-Seal may be coated with neoprene which 
is highly resistant to abrasion, sunlight, oil, and extreme temperature 
variation. 

Inner-Seal is made in many standard sizes and colors or may be modified 
especially for your requirements. Write today for samples and data sheet 
giving complete information. 


INC. 
CONN. 


LW 


molded for life into live 
sponge rubber 


FABRICS, 


BRIDGEPORT 1, 
Est. 1837 


Represented in Canada by 
THE HOLDEN CO., LTD., Montreal, Toronto, Winnipeg and Vancouver, B. C. 
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tric traveling cranes, electric hoists, 
crawler cranes, electric welders and 
welding electrodes. 


+ 


Wuuitcoms Locomotive Co—H. FV. 
Huleguard, vice-president and general 
manager of the Whitcomb Locomotive 
Company, a subsidiary of the Baldwin 
Locomotive Works, has resigned. 


+ 


GENERAL STEEL CASTINGS CORPORA- 
TIONS.—Harry E. Thiele has been elect- 
ed vice-president—manufacturing of the 
General Steel Castings Corporation, in 
charge of the manufacturing depart- 
ments of the company’s two plants at 
Granite City, Ill., and Eddystone, Pa., 


H. E. Thiele 


with headquarters at Granite City. Mr. 
Thiele has worked for more than 35 
years in supervisory capacities in the 
various production departments of the 
Commonwealth plant. 


+ 

Link-BeL_t Company.—The Link- 
Belt Company has opened a district sales 
office in Albany, N. Y., with J. Charles 
Bullock, formerly district sales manager 
at Schenectady, N. Y., in charge. The 
company’s Schenectady office has been 
discontinued. 


+ 


GENERAL ELECTRIC Company.—Ear! 
O. Shreve, vice-president of the Gen- 
eral Electric Company on the president's 
staff, and president of the U. S. Cham- 
ber of Commerce, has retired from the 
company after 44 years of service. 


+ 


Vapor HEATING CORPORATION. —W irt 
Farley, Jr., formerly on the sales staff 
of the Vapor Heating Corporation, with 
headquarters at Chicago, has been ap- 
pointed manager of the company’s office 
in San Francisco, Calif. A. P. Stikkers, 
formerly of the San Francisco office, has 
been appointed district engineer at Los 
Angeles, Calif. 


+ 


AMERICAN Car & Founpry Co.—W il- 
liam C. Roederer, assistant district man- 
ager of the St. Charles, Mo., passenger 
car plant of the American Car & Fow- 
dry Co., has been appointed district man- 
ager, to succeed John W. Lawler who 
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A Fuel Saver— 


the Elesco Steam Dryer 
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TEST OF STEAM DRYER WITH DISCHARGE TO ATMOSPHERE 


The steam consumption per i.hp-hr. obtained 
on a test with a modern high-speed freight lo- 
comotive, operating at 50% cutoff, showed the 
following results: 


SAVINGS 
from the Use 
of Superheat 


STEAM STEAM 
TEMPERATURE PER |. HP-HR. 


Saturated Steam 28 |b. — 
150 deg. Superheat 21 Ib. 25.0% 
200 ' H 18 Ib. 35.6% 
250 f 16 Ib. 43.0% 
14 |b. 50.0% 
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System 


Foaming is the major cause for carryover 
in locomotive boilers. Tests were made with 
bad foaming conditions and you will note from 
the chart that there was a loss of 300 deg. of 
superheat due to the intensity of this condition, 


with dryer shut off. 


When the Elesco Steam Dryer System was 
in operation, the carryover was discharged 


and the steam temperature increased 300 deg. 


The economy of superheat is indicated in 
the tabulation and it is apparent that the loss 
of 300 deg. of superheat increased fuel con- 


sumption by more than 25%. 


With high fuel costs, take steps to stop fuel 
losses incident to carryover, by eliminating 
this condition. This can be most effectively 
accomplished with the Elesco Steam Dryer 
System — INVESTIGATE! 


THE 


SUPERHEATER 


COMPANY 
Representative of AMERICAN THROTTLE COMPANY, INC. 
60 East 42nd Street, NEW YORK 
122 S. Michigan Ave., CHICAGO 
Montreal, Canada, THE SUPERHEATER COMPANY, LTD. 


A-1909 


Superheaters + Superheater Pyrometers Exhaust Steam Injectors * Steam Dryers » Feedwater Heaters « Steam Generators * Oil Separators * American Throttles 
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Put Magnus 755 to Work on Your Cleaning 


. It'll Save Elbow Grease and Trouble 


Magnus 755 is a mighty versatile cleaner, applicable to a great many operations in the 
railroad field. This specialized emulsion-solvent cleaner is particularly valuable for the 
removal of stubborn carbonized oil deposits, but its fast, safe cleaning action will cut 


NEW CLEANING IDEAS 


If You Have Stripping to Do . . . Magnus 
Stripit offers you the fastest and most satis- 
factory method now available. Brush on the 
ready-to-use, safe material and let it stand. 
In a few minutes you can flush awa 

loosened paint with a pressure hose. Col 

water will do! Sticks to vertical surfaces. 
Non-flammable and safe for all metals and 


wood. No. 209 
e 


For Clean-up Jobs on Greasy Dirt . . . 


Magnusol is a sure bet! Spray on a mixture 
of one part Magnusol to six to eight parts 
safety solvent. it soak in. Then flush 
away dirt and cleaner with cold water under 
pressure. Equally effective for cleaning ma- 
chines on the floor without dismantling . . . 
greasy parts or long standing oily dirt de- 
posits on wooden or concrete fl 
e 


Non-Clogging, Non-Fuming Steam Gun Clean- 
ing is assured when you use Magnus Liquid 
Cleaners . . 92K for light duty and 94K 
for heavy duty. They are all ready to mix 
with water instantly without premixing. They 
give you fast working, orless, alkaline 
Cleaning action with none of the drawbacks 
of ordinary vapor and steam cleaning com- 
pounds. fo. 211 


Keep Bunker C Free 
of Sludge Deposits 

One pint of Magnus Clerex for each 1000 
galloni of Bunker C oil will prevent sludge 
rom forming in a storage tank. One pint 
per 400 gallons will dissipate existing 
sludge deposits! They become a completely 
burnable component of the oil! 

If you use Bunker C oil for any purpose 
—firing, heating or processing anywhere in 
yóur system—Magnus Clerex will pay its 
way for you many times over. It is safe 
and harmless to all materials of construc- 
tion. It introduces no harmful elements 
into your combustion system, and its prod- 
ucts of combustion are the same as those 
of the oil. 


Safe Hand Cleaning Is 


A Good Investment! 


Very dirty hands are to be expected in 
railroad shops. You can’t blame the men 
for wanting to get their hands clean quickly 
and easily. The trouble is that it’s very 
easy for them to buy harsh, abrasive clean- 
ing compounds that clean fast enough, but 
abrade the skin, rob it of its natural oils, 
and otherwise cause damage. 

When you supply Magnus Hand Cleaner 
for your shops, the investment is sound and 
practical. The men use a safe cleaning 
medium which causes no abrasion, no chap- 
ping, no cracking—leaving the hands soft 
and well-cleaned. The tribute you pay in 
lost time due to infections is ended. And 
the men can get their hands cleaner in less 
time than with cheap hand soaps. 

Want a sample to try? 


CLEANERS « 
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costs on a wide variety of cleaning jobs. 

Use it on all cleaning operations for 
diesel parts, of course. You'll be pleasantly 
surprised when you compare costs and 
quality with any other method. 

Use it for cleaning bull rings, compres- 
sors, greasy steam locomotive and other 
rolling stock parts, both large and small. 
Magnus 755 can also be used on signal 
equipinent. It even acts as an excellent 
paint stripper. 

Magnus 755 is safe for all metals. It can 
be used cold, though for removing car- 
bonized oil it works faster when warm. 
Even when used in a still tank, it elim- 
inates virtually all hand work ... it just 
takes longer than it would if used with 
suitable agitation. 

If you've never given #755 a trial... 
ask for a demonstration! 


For Really Fast 
Cleaning ... Aja-Dip! 


Magnus 755... 
Cleaner... 


and any other Magnus 
works better and faster in the 


Magnus Aja-Dip Cleaning Machine. Avail- 
able in junior and senior types, these ma- 
chines provide positive kinetic agitation 
which adds to the cleaning action of the 
compounds. This effective mechanical ac- 
tion greatly reduces cleaning time and 
improves cleaning quality. 


Seven American railroads are already 
using Magnus Aja-Dip Cleaning Machines 
to save time and materials in parts clean- 
ing. The junior and senior models range in 
capacity from 30 to 2200 lbs. load. 

Use Aja-Dip with Magnusol for removal 
of oil, chips, greasy dirt; with Magnus 
Heavy Duty Cleaners. for very dirty, greasy 
parts, or with Magnus 755 for decarboniz- 
ing work, 

Magnus Chemical Co., 77 South Ave., 
Garwood, N. J. In Canada — Magnus 
Chemicals, Ltd., 4040 Rue Masson, Mon- 
treal 36, Que. Service representatives in 
principal cities. 


EQUIPMENT METHODS 


has retired after 50 years’ service. James 
L. Mahon, district manager of its De- 
troit, Mich., plant, who also has been 
associated with the company and its 
predecessors for almost 50 years, has 
retired. H. F. Schwarting, formerly 
general electrical engineer at St. Louis, 
Mo., has been appointed assist district 
manager of the Madison (Ill.) plant. 
Ralph F. Koeneman has been appointed 
assistant chief engineer of the passenger- 
car division of American Car & Foundry 
at Berwick, Pa. 

William C. Roederer joined the engi- 


| neering department of American Car & 


Foundry at the Jeffersonville, Ind., plant 
in 1910. In 1917 he was transferred to 
the shops to serve in various departments 
as assistant and general foreman. In 
1925 he was appointed assistant to su- 


| perintendent; in 1930, general superin- 


W. C. Roederer 


tendent of the Jeffersonville plant; in 
1939, superintendent of the St. Charles, 
Mo., passenger car department, and in 
1945, assistant district manager. 

Ralph F. Koeneman joined American 
Car & Foundry in 1916 at Madison, Ill. 
He progressed through various positions 
in the engineering departments of the 
St. Louis, Mo., and St. Charles plants 


R. E. Koeneman 


and, in 1939, helped organize the ord- 
nance division at Berwick. In 1941 he 
organized the construction of light com- 
bat tanks at St. Charles, and during 
World War II worked in ordnance en- 
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Years of standout service have proved 
General Motors Diesel freight locomo- 
tives can continuously haul heavier 
tonnages over greater distances, eco- 
nomically, in quicker time than any 
other motive power. 


On the Burlington lines, 29 General 
Motors freight locomotives placed in 
service at various times since January 
1944, have been available for work 
506,403 hours out of a total of 581,031 
for an availability average of 87.2% 
and the Burlington’s fleet of General 
Motors switchers, the first of which 
went into service in 1937, has an aver- 
age availability of 94.7% of total hours. 


HELP AMERICA 
PRODUCE FOR PEACE 


Yes, indeed, the freight goes through 
behind General Motors Diesels with 
less wear on track; quicker acceleration; 
faster grade climbing; fewer service 
stops and lower fuel cost — all of which 
mean greater economies, efficiencies and 
profit in railroading. 


GENERAL MOTORS 


LOCOLIEOTIVES 


_ ELECTRO-MOTIVE | 
DIVISION : 


f 
[GENERAL MOTORS 


LA GRANGE, ILL. | 


i a - oS J soe y as 
OF RAILWAY MAINTENANCE ME 
aw 4 


TUBE CLEANERS For Automatic Blow Down Pipes . . . 
Arch Tubes . . . Branch Lines . . . Circulating Tubes. Shown is 
Cleaner No. 4350 for cleaning circulating tubes. 


TUBE EXPANDERS Precision built of alloy steel . . . heat 
treated for uniform grain and hardness. Made for all tube sizes 
. . . for every requirement. No. 164 for 1” 0.D. to 4” 0.0. tubes 
is illustrated. 


for complete information, write our Railway Sales Representatives 


‘| R N MANUFACTURING COMPANY 
h 3240 E. Woodbridge St. Detroit 7, Michigan 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 


114 (395) 


gineering and development. In Febru- 
ary, 1946, he returned to the design of 
railroad passenger cars in the passenger 
car engineering office at New York. 


+ 


Macnus MeraL CORPORATION. — 
Charles C. Rieth has been appointed east- 
ern sales manager of the Magnus Metal 
Corporation. 


+ 


Rosert H. WELLINGTON has been 
appointed sales representative of the 
Griffin Wheel Company, with headquar- 
ters at Boston, Mass. 


+ 


CARDWELL- WESTINGHOUSE COMPANY ; 
UniversaL Rattway Devices Com- 
PANY.—Paul D. Curtis has been appoint- 
ed resident representative of the Card- 
well-Westinghouse Company and the 
Universal Railway Devices Company, at 
St. Paul, Minn., with offices in the First 
National Bank building in that city. 


+ 


DEARBORN RAILWAY SPECIALTY COM- 
PANY.—The Dearborn Railway Special- 
ty Company, Dearborn, Mich., has an- 
nounced the appointment of the Casey- 
Newhall Corporation, San Francisco, 
Calif., as exclusive distributor of its 
wheel grinding brake shoes in the Pa- 
cific coast states. The Casey-Newhall 
Corporation, organized by Alerander M. 


A. M. Casey 


Casey, its president, and Walter S. New- 
hall shortly after they were released from 
active service in the Navy, acts as Pa- 
cific coast representative of eastern 
manufacturers handling equipment lines 
for railroads and industrial establish- 
ments. 


+ 


DEARBORN CHEMICAL COMPANY. — 
Charles S. Silsbee, formerly manager of 
the Dearborn Chemical Company’s ma- 
rine division, with headquarters at New 
York, has been transferred to Chicago 
as assistant to vice-president of the in- 
dustrial feedwater sales and engineering 
department. 

+ 

PULLMAN-STANDARD Car MANUFAC- 
TURING CoMPANY.—George A. Huggins, 


formerly manager of the Santa Monica 
(Calif.) plant of the Douglas Aircraft 
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You will find it worth your while to break 
down car maintenance costs and deter- 
mine how much you spend for floor repairs 
and replacement. It will probably run to 
a big figure. Damage to conventional floors 
from rough freight, nailing, decay, and 
materials-handling equipment is taking 
place every day, on every road. 


The answers: 


X NAILABLE STEEL FLOORING 


You can now take a big cut out of floor repairs—and 
F z 5 Ta : A s s 


virtually eliminate floor replacements—by standardizing 
Bloom Croppings—Magnet Loaded—This kind of freight 


on NAILABLE STEEL FLOORING in box cars, flats and 
gondolas. This tougher, all-purpose flooring is built to 
dishes conventional steel-plate floors out of shape, and last as long as the car, and here’s why: 
shouldn’t be loaded at all in wood floor cars. NAILABLE 


STEEL FLOORING stays generally flat and nailable under . 
impact loading High Structural Strength—NAILABLE STEEL FLOORING in 

boxcars will not fail under fork trucks; in gondolas, 
there are no break-throughs from impact loading. 


No Damage From Nailing—Nails really hold in NAILABLE 
STEEL FLOORING (tighter than in wood) yet they don’t 
damage the floor in any way. 


High Wear-Resistance —Abrasive wear from rough 
freight and loading equipment that destroys wood floors 
is negligible in NAILABLE STEEL FLOORING. 


No Torn Up Plates—With no rivet heads or plate edges, 
NAILABLE STEEL FLOORING can’t be ripped up during 
clamshell unloading of bulk freight. 


; E ee i E Break down your car maintenance costs—and find out 
» aA how much NAILABLE STEEL 
Fork Trucks—Efficient loading demands them, but they're FLOORING can save in floor re- 


tough on wood floors. NAILABLE STEEL FLOORING safely x 
takes the heaviest boxcar loading equipment, pair and replacement costs. 


NAILABLE 
STEEL FLOORING 


*PATENTS PENDING 


GREAT LAKES STEEL CORPORATION 


PRODUCT 
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HERE’S HOW RUST- OLEUM 
SAVES TIME AND MONEY: 


IT GOES ON FASTER 
Rust-Oleum saves 25% of the time nor- 
mally required for application ... and 
covers up to 30% more area. 


IT CUTS PREPARATION 
No sandblasting, flame cleaning or chemi- 
cal rust ‘‘dissolvers’’ are required. Merely 


wirebrush to remove scale, dirt, etc. and 
apply RUST-OLEUM. 


IT PROTECTS LONGER 
Rust Oleum LASTS two to ten times longer 
than ordinary materials on most jobs. Every 
application gives maximum protection. 
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You Save on 
Maintenance Costs! 


Keep cars rolling years longer... 
Provide essential protection to 
right-of-way equipment, bridges, 
buildings and other properties. 
Rust-Oleum coats metal... and 
dries firm—with a tough, water- 
tight, enduring film that prevents 
rust by moisture, fumes, acids, 
heat and many other destructive 
elements. 


Rust-Oleum can be applied 
directly to any rusting surface— 
after easy, time-saving prepara- 
tion. It outlasts ordinary materials 
two to ten times, depending on 
conditions. For lasting satisfaction 
and extra profits specify Rust- 
Oleum on new and re-built cars 
...and out on the right-of-way 
where rust is costly. 


Write for full information TODAY. 
Ask for Catalog No. 145. 


Corporation, has joined the Pullman- 
Standard Car Manufacturing Company 
as general manager of its car works in 
Chicago. 

+ 


McConway & TorLey Corp.—Paul 
Y. Duffee has been appointed chief en- 
gineer and Graham J. Logan, assistant 
superintendent of the McConway & 
Torley Corp. 


Obituary 


Josera WARREN YOUNG, retired east- 
ern railway sales manager of the Kerite 
Insulated Wire & Cable Co., died at his 
home in Jersey City, N. J., on May 16. 
Mr. Young was born on November 3, 
1876. He began his railroad career with 
the Delaware, Lackawanna & Western 
in 1896 and until 1912 was, at various 
times, associated with the Central of 
New Jersey, the New York Susque- 
hanna & Western and the Erie. He was 
assistant signal engineer of the Erie at 
the time he joined the Kerite staff in 
1912. He retired on December 1, 1946. 


+ 


James J. Hucues, sales agent in Chi- 
cago for the Ohio Steel Foundry Com- 
pany for the past 26 years, died in that 
city on May 18, after a short illness. Mr. 
Hughes was formerly associated with 
the Chicago, Rock Island & Pacific, the 
Delaware, Lackawanna & Western and 
American Steel Foundries. He was 67 
years old. 


+ 


WALTER Lewis CoNWELL, president 
of the Safety Car Heating & Lighting 
Co. since 1919, died at his home in Mont- 
clair, N.J., on May 27. He was 71 years 
old. 


+ 


Tuomas H. HENKLE, retired western 
sales manager and special representative 
of the Edward G. Budd Manufacturing 
Company (now the Budd Company), at 
Chicago, died at his home in California 
on May 21, following a long illness. Mr. 
Henkle, who was considered one of the 
pioneers in the development of stream- 
line train equipment, retired in 1945. 


Personal 


Mention 
General 


CecıL Asa WHITE, master mechanic 
of the Atlantic Coast Line at Rocky 
Mount, N.C., has been appointed super- 
intendent of motive power of the West- 
ern division of the Atlantic Coast Line at 
Fitzgerald, Ga. 

Mr. White was born at Montgomery, 
Ala., on March 12, 1889. He is a gradu- 
ate of International Correspondence 
School in mechanical engineering. He 
entered the service of the A.C.L., as an 
apprentice machinist at Montgomery on 
September 6, 1904. He became machin- 
ist in November, 1909; erecting shop 
foreman in October, 1910; enginehouse 
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—the Safety Arm in the 


Spicer Models 6 and 6-1 


POSITIVE GENERATOR DRIVE 


While the standard design of the Spicer Generator Drive furnishes 
ample safety features for all ordinary requirements, a special Safety 
Arm is available for unusual needs. It is used only as an additional 
safety means to support the reaction of the gear unit in case of a 
torque arm failure. It is attached to the gear unit with rubber bush- 
ings, which absorb shocks and vibrations, thereby preventing failure 
of the arm. The other end is placed over the truck end sill but does 
not come in contact with the sill except in case of a torque arm 
failure. Several types of ends and lengths can be furnished to suit 
the end sill construction and location. 


There are more than 6,000 Spicer Positive Generator Drives in 
operation on 60 different railroads. Write for full information 
giving all the advantages available to your railroad with the 
Spicer Positive Generator Drive. 


44 YEARS OF 


hy Nica OSitive Generator Drive 


SERVICE 
Manufactured, Sold and Serviced by SPICER MANUFACTURING, Division of Dana Corporation * TOLEDO 1, OHIO 
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For FASTER- CLEANER Fire Lighting 


USE A 


MIAIHIIR 


LOCOMOTIVE 


FIRE-OFF 


Provides a Better 
Fire Bed More Quickly 


Every roundhouse needs the MAHR Locomotive 
Fire Lighter. It provides safe speedy fire lighting 

. it cuts down smoke ... it is portable ... it 
saves time and money. 


EASY TO OPERATE 


The MAHR Locomotive Fire Lighter is easy to 
operate. Just spread coal evenly over the grates 
. turn on the roundhouse blower .. . insert the 


SPECIFICATIONS 


Hose length 15’0” 
Oil Hose, size y” 
Air Hose, size ¥,” 
Tank capacity 20 gals. 


Fuel: Kerosene, distillate or 
low grade fuel oil 


Air pressure required 
80-100 Ibs. 


Wheels, diameter 24” 
Height, overall 331/,” 


Floor space required 
23” x 78” 


foreman in July, 1914; general foreman 
at Charleston, S. C., in February, 1920; 


| master mechanic at Waycross, Ga., in 


March, 1921. and shop superintendent in 
November, 1 1923. His title was changed 
to master mechanic in June, 1933. Mf: 
White entered military service in thé 
703rd Railway Grand ‘Division on At- 
gust 1, 1942. He served in North Africa, 
and came out of the service as a lieuten= 
ant colonel. He was appointed acting 
master mechanic of the Atlantic Coast 
Line at Florence, S. C., on March 14, 
1945, and master mechanic at Rocky 


| Mount, N. C., on July 1, 1945. 


W. B. Berry, whose appointment to 
the newly-created position of chief me- 
chanical officer ot the St. Louis-San 
Francisco, at Springfield, Mo., was re- 
ported in the June issue, was born at 
St. Louis, Mo., on December 13, 1881. 


| He entered railway service on January 


| Marshall, Tex. 


1, 1897, as a machinist apprentice in the 
employ of the Texas & Pacific at 
During the next few 
years he served as machinist on the T. 


| & P., and then went with the Missouri 


Pacific, subsequently serving the Chi- 
cago, Rock Island & Pacific, the Mis- 
souri-Kansas-Texas, the Southern Pa- 
cific, the Trinity & Brazos Valley, and 


| the Atchison, Topeka & Santa Fe, in 


capacities ranging from machinist to 
enginehouse foreman and general fore- 


MAHR Fire-Off into the firebox . . . ignite and 
hold the nozzle over the fire bed. The nozzle sup- 
plies a hot wet flame which impregnates the coal 
making the entire lighting operation just a matter 
of a few minutes. 


USES SAFETY VACUUM PRINCIPLE 


The fuel is drawn from tank by vacuum created by compressed air. The MAHR Fire- 
Off has no pressure on tank. Positively no danger of exploding tank or bursting oil 
hose. Unit has automatic air cut-off lever which if released for any reason, imme- 
diately extinguishes flame and lets oil flow back to tank. 


Shipping weight 286 lbs. 


W. B. Berry 


man. In May, 1922, Mr. Berry became 
master mechanic of the Frisco at Kan- 
sas City, Mo., on August 10, 1935, as- 
sistant superintendent of motive power 
at Springfield, and in October, 1945, 
superintendent of motive power. 


The MAHR Fire-Off is a safe rugged unit that is constructed to give many years of 
dependable service. 

Write for bulletin No. 450 today C. D. Youn, vice-president in charge 
of purchases, stores and insurance of the 
system at Philadelphia, Pa., retired on 
June 1. Mr. Young was born at Wash- 
ington, D. C. He is a graduate of Cor- 
nell University. In 1902 he started as 
a special apprentice in the employ of the 
Pennsylvania. He advanced through the 
mechanical engineering grades to engi- 
neer of tests at Altoona, Pa., in 1911, and 
to superintendent of motive power of the 
Southern General division in 1917. Mr. 
Young became supervisor of stores in 
1920 and was subsequently stores man- 
ager, general purchasing agent and as- 


DIVISION OF DIAMOND IRON WORKS, INC: 
MINNEAPOLIS, MINNESOTA, U.S. A. 


LocomottvE ea? 
TIRE HEATER 


BLACKSMITH i 
FORGE FURNACES (Att TYPES) 


RIVET FORGE LOCOMOTIVE FIRE OFF 
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A:S-F CAST-STEEL 
UNIT BRAKE BEAM 


Fulcrum, Brake Heads, 


and End Supports are 
integral parts of this 


one-piece design. 


post the logical installation for all freight equipment 


an seamen : 
a gt = 


What are YOU doing 
to cut this repair bill? 


The average ‘doctor bill” for the nation’s freight cars was $212.69* 
in 1946! 


Every mile that each freight car traveled the repair cost averaged more 
than 1.2 cents. 


Some of this expense was unavoidable—toll paid for aged equipment. 
But some is avoidable—through the use of pressure-treated wood. 


Many major railroads are increasing freight car service between shop 
trips, by using pressure-treated wood for decks, for gondola siding, for 
stringers, nailing strips and other vulnerable parts. If you are now 
installing untreated wood, a big savings opportunity is ready and waiting. 


Today—saving is the surest highway to profits. Let us help you reduce 
your share of excessive car repair costs, with pressure-treated wood. 


In new cars and for repairs, specify pres- 
sure-treated wood. 
(*Figures from A.R.C.l. statistics) 


PRESSURE-TREATED WOOD 
INC. 


An. 
KOPPERS 


v 


KOPPERS COMPANY, 


PITTSBURGH 19, PENNSYLVANIA 


120 (398) 


sistant vice-president in charge of pur- 
chases, stores and insurance. He became 
vice-president in 1932 and in 1938 his 
responsibilities were enlarged to include 
the Real Estate department. Mr. Young 
was elected a director in 1939. Mr. 
Young is a widely known authority on 
the technological and metallurgical re- 
quirements of the transportation indus- 
try. In World War I he served in France 
as a lieutenant colonel in the Transpor- 
tation Corps. In World War II he was 
commissioned a brigadier general and 
appointed director of the Procurement 
and Distribution Division, Service oi 
Supply, United States Army. Following 
his work in that capacity he went on 


C. D. Young 


inactive status and became assistant di- 
rector, and afterwards deputy director 
and acting director, of the Office of De- 
fense Transportation, returning to the 
P.R.R. on November 1, 1945. 


WILLIAM H. Grimson, whose appoint- 
ment as superintendent of motive power 
of the St. Louis-San Francisco at 
Springfield, Mo., was reported in the 
June issue, was born at Memphis, Tenn., 
on September 13, 1887. He entered rail- 
way service with the Frisco as a ma- 
chinist apprentice in September, 1904, at 
Memphis. Later he served as engine- 
house foreman and, on March 1, 1917. 
was appointed division foreman, with 
headquarters at Harvard, Ark. In the 
same year Mr. Gimson became general 
fore man at Monett, Mo., in August, 
1929, shop superintendent at Tulsa, 
Okla. ; master mechanic at Tulsa in 1941, 
and assistant superintendent of motive 
power at Springfield in October, 1945. 


ANDREW J. FERENTZ, whose appoint- 
ment as assistant superintendent motive 
power-car of the Lehigh Valley at Sayre, 
Pa., was reported in the June issue, was 
born at November 7, 1899, at Budapest. 
Austria-Hungary. He attended high 
school at Wilkes-Barre, Pa., for one 
year and then on July 24, 1919, entered 
railroad service as a car repairman in 
the employ of the Central of New Jersey 
at Ashley, Pa. In 1926 he was appointed 
gang foreman; two years later chief 
piecework inspector ; in 1930, general car 
foreman; in 1931 assistant general car 
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T-Z 
EEE NG TEELE 
felt oust GuaRD 


WELL PLUG 


Standardized by 
leading railroads 
a 
Supplied in all 


A. A. R. sizes f 
— ee l 


Tee sae = 


. Economical 
2. Keeps waste sponging much cleaner 
3. No waste 
Special material 
Light weight 
Unbreakable 
Flexible 
Stays in place 
9. MINIMUM LABOR 


10. Success-proved, after 3!/2 years’ actual road service tests | 
\ Il. Meets A. A. R. specifications 
\ 12. Patented—No. 2,417,853 


No. 8 — 4I/,"x g" 
No. 9—5 "x 9" 
No. 10 — 51⁄2"x10" 
No. II —6 "xil" 
No. 12 — 6l⁄2"x12" 


aD ee 


Sees ag 


T-Z RAILWAY EQUIPMENT CO., INC. 
G. S. TURNER, PRESIDENT 
8 South Michigan Avenue, Chicago 3, aa 
i S 


24 COLUMBIA 


Complete literature on Dudg- 
eon products — exponders, 
hydrovlic pumps ond jocks — 
available. Write today. Address 
inquiries to Department 


~~ 
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Please send me without obligation your new railroad cleaning and maintenance manual. 
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FW CLEANING MANUAL 
Now Available FREE! 


Contains results of more than 20 years 
of laboratory research, field service tests 
and practical application at major rail- 
road shops, yards and terminals. 


TURCO PRODUCTS, INC., Dept. RE-7 
6135 S. Central Ave., Los Angeles; Calif. 


foreman, and in November, 1934, fore- 
man car yards at Jersey City, N.J. On 
January 1, 1942, Mr. Ferentz became 
superintendent car department of the Le- 
high Valley at Sayre. He was appointed 
assistant superintendent of the Wyoming 
division of the L. V. at Wilkes-Barre on 
September 16, 1942; superintendent oi 
that division on April 1, 1943, and super- 
intendent of the Buffalo (N.Y.) division 
on January 4, 1945. 


Cuarces S. Perry, superintendent of 
motive power, Western division of the 
Atlantic Coast Line at Fitzgerald, Ga., 
retired on March 1. Mr. Perry is a na- 
tive of Alabama and entered the service 
of the Atlanta, Birmingham & Coast on 
November 1, 1921, as a machinist. He 
subsequently became night enginehouse 
foreman, general foreman and master 
mechanic at Fitzgerald, Ga. He was 
appointed superintendent motive power 
at Atlanta, Ga., in August, 1938, being 
transferred to Fitzgerald with the merger 
of the A.B.&C. and the A.C.L. 


W. D. Hart ey, mechanical super- 
intendent of the Atchison, Topeka & 
Santa Fe at Topeka, Kans., has been 
transferred to La Junta, Colo. 


Witt1AM Henry, road foreman oi 
engines of the Baltimore & Ohio at 
Cumberland, Md., has been appointed 
acting supervisor of locomotive opera- 
tion at Cumberland, Md. 


Diesel 
C. H. BroapBent has been appointed 
Diesel locomotive inspector of the New 
York Central System, with headquar- 
ters at St. Thomas, Ont. 


Car Department 


James F. Crawrorp, assistant chiet 
clerk of the Atlantic Coast Line at Wil- 
mington, N. C., has been appointed 
general car inspector at Jacksonville. 
Fla. 


Master Mechanics and Road 
Foremen 


CHARLES O. BUTLER, master mechanic 
of the Atlantic Coast Line at Florence, 
S.C. ,has been transferred to the position 
of master mechanic at Rocky Mount, 
N.C 


B. F. Hotcuxiss, instructor in fuel 
economy of the Baltimore & Ohio at 
Baltimore, Md., has been appointed 
assistant road foreman of engines at 
Cumberland, Md. 


Frank D. SINEATH, general foreman 
of the Atlantic Coast Line, has been 
appointed acting master mechanic of the 
Columbia and Charleston districts, with 
headquarters at Florence, S. C. 


W. Y. Amica, master mechanic of the 
Pennsylvania at Indianapolis, Ind., has 
been transferred to Forest Park, Long 
Island, N.Y. 


E. L. Spicer, general foreman of the 
Atlantic Coast Line at Waycross. Ga. 
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He’s a good man to have on your team... 


He’s an Esso Sales Engineer, an expert on railroad 
lubrication problems who knows your equipment just 
about as well as he does his own Esso Railroad Products. 

You'll generally find him out in the shop where 
equipment is being serviced ... or going over inspection 
reports to learn exact performance results. That’s how 
he follows up his Esso Fuel and Lubricant applications. 
That’s how he nips many railroad lubrication problems 
in the bud. 

Call him in to talk over your fuel and lubrication 
problems. If there’s an answer, he’ll help you find it... 
and if the answer is in using high-quality fuels and 
lubricants, then you'll use Esso Railroad Products! 


ED T 


Railroad Lubricants and Fuels 


SOLD IN THE 18 STATES INDICATED 


ESSO STANDARD OIL COMPANY 

Boston, Mass.— New York, N. Y.— Elizabeth, N. J.— Baltimore, Md. 
Richmond, Va.— Charleston, W. Va.— Charlotte, N. C. 

Columbia, S. C.—Memphis, Tenn.—Little Rock, Ark.—New Orleans, La. 
ESSO STANDARD OIL COMPANY OF PENNSYLVANIA 

Philadelphia, Pa. 
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Ae PLOMB’S 
6-Point Power Sockets 


Extra strong—extra 
‘i tough — these husky 
A 6-point power sockets 
=” are designed for those 
jobs where you literally need 
“more sock.” All owners of 3/," 
and 1/2" drive socket wrench 
sets should own a complete set 
of these heavy-duty sockets to 
supplement their thin-walled 
12-point sockets. Purchase 
of these huskies is a sound 
investment because it enables 
a mechanic to handle many 
tough jobs for which regular 
sockets are too light. 


I” 


They are suitable, of 
course, for most power 
nut-running tools— 

=” used to speed produc- 
tion in all types of industry. 
Buy them today from your 
Plomb Tool Company dealer. 


has been appointed master mechanic of 
the Waycross district, with headquarters 
at Waycross. 


E. M. Cooney, master mechanic of the 
Chicago & Eastern Illinois at Danville, 
Ill., retired on January 15. 


PauL THoMas, master mechanic of 
the Panhandle division of the Pennsyl- 
vania, has been transferred to Indian- 
apolis, Ind. 


Rosert E. BiGELow, system super- 
visor locomotive operations of the Le- 
high Valley at Jersey City, N.J., has 
been appointed road foreman of engines 
of the Wyoming division at Wilkes- 
Barre, Pa. 


W. H. Haynes, general foreman of 
the Chicago & Eastern Illinois, has been 
appointed master mechanic at Danville, 
Ill. 


I. F. STEPHENS, road foreman of 
engines of the Baltimore & Ohio at East 
Salamanca, N.Y., has been transferred 
to the position of road foreman of en- 
gines at Cumberland, Md. 


A. K. Jacobs, assistant road foreman 
of engines of the Baltimore & Ohio at 
Willard, Ohio, has been appointed road 
foreman of engines at East Salamanca, 
NEY. 

I. C. KepuHart, instructor in fuel 
economy of the Baltimore & Ohio at 
Baltimore, Md., has been promoted to 
the position of assistant road foreman 
of engines at Garrett, Ind. 


Electrical 


H. W. Wrerorp, chief inspector train 
lighting and air conditioning of the 
Canadian National at Montreal, Que., 
has been appointed electrical superin- 
tendent, St. Clair Tunnel, with head- 
quarters at Port Huron, Mich. 


J. C. McExrex, electrical engineer of 
the Missouri Pacific at St. Louis, Mo., 
has retired after 44 years of railroad 
service. 


L. J. VERBARG, air-conditioning engi- 
neer of the Missouri Pacific, at St. Louis, 
Mo., has been appointed electrical engi- 
neer, with headquarters at St. Louis, 
Mo. 


Shop and Enginehouse 


R. J. Busu, mechanical inspector and 
swing foreman of the Chicago & Eastern 
Illinois at Danville, Ill., has been pro- 
moted to the position of general foreman. 


Harry A. BorMANN has been ap- 
pointed general foreman of the Chicago 
& Eastern Illinois at Evansville, Ind. 


RayMonD Larson, roundhouse fore- 
man of the Northern Pacific at Glendive, 
Mont., has been appointed master me- 
chanic at Glendive. 


A. I. ANDERSON, master mechanic of 
the Northern Pacific, with headquarters 
at Glendive, Mont., has been promoted to 
the newly created position of assistant 
shop superintendent at Livingston, Mont. 


I] BEATS THE HEAT! 


IT STANDS UP UNDER TERRIFIC HEAT—WO 
BLISTER OR PEEL—IMPROVES APPEARANCE—PREVENTS RUST. 
Saves money for railroads three ways: 
painting—because it wears away by slow erosion—lasts for months; 
(2) Easy to repaint—no blisters to scrape—sa 
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1. Most cutters are 
ground while the oper- 
ater stands or sits at 
this corner behind the 
table. 


3. Internal grinding 
operations ore in full 
view when the operator 
stands at this front 
table control. 


2. Many left-hand cut- 
ters can be ground to 
advantage from this 
operation position. 


4. This operating cor- 
ner will be appreciated 
when grinding short 
cylindrical sections 
such as the grooves in 
hydraulic plungers. 


Above: 
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the slow hand table traverse crank, 
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No. 2 Cutter and Tool Grinder is 
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showing table 
1, 2, 3, 4 and 


the drawing. 


There are no NEUTRAL CORNERS 


Like a lot of action in your machine tools? 
You can have it at every corner of the new 
CINCINNATI No. 2 Cutter and Tool Grinder. The 
drawing highlights the table controls, and 
the four photographs show how they are 
used. There are no neutral corners 


the operator now has a choice of four control ` 


positions for the table. And there are other 


new features which you can’t afford to over- 
look: 


a. Built-in electrical controls 

b. Built-in oil-shot lubrication 

c. Additional vertical range of wheelhead 
Would you like to know more about the new 


CINCINNATI No. 2 Cutter and Tool Grinder? 
Write for catalog M-1618. 
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Roy V. Wright Dies 


Roy V. Wricur, since 1912 editor of the Railway 
Mechanical Engineer, and managing editor of the Rail- 
way Age, died at the East Orange General Hospital, 
East Orange, N.J., on July 9, following a heart attack 
at his home in that city on July 3. 

Mr. Wright, baptized Royden Vincent, was born at 
Red Wing, Minn., October 8, 1876. He received his 
education in the St. Paul, Minn., public schools and at 
the University of Minnesota, from which he graduated 
with the degree of M.E. in 1898. Following graduation, 
he began his career as a machinist apprentice at the 
South Minneapolis, Minn., shops of the then Chicago, 
Milwaukee & St. Paul. Late the following vear he left 
that road to become a special apprentice on the Chicago 
Great Western. 


After serving as draftsman and chief draftsman of ` 


the Great Western at St. Paul, he resigned in March, 
1901, to become mechanical engineer of the Pittsburgh 
& Lake Erie. Here he participated in the early develop- 


AUGU Mechanical Engineer 


Long editor of Railway 
Mechanical Engineer, he 
was a leader in widely 
diversified activities 


ment of steel freight cars and took an active part in the 
electrification of the shops of that railroad. 

In June, 1904, he began his editorial career, serving 
as associate editor of the American Engineer and Rail- 
road Journal under the late George M. Basford. In 
November, 1905, he succeeded Mr. Basford as editor 
and continued in this capacity until February, 1910, 
when he became mechanical department editor of the 
Railway Age Gazette. In January, 1912, the Simmons- 
Boardman Publishing Company, publishers of the Rail- 
way Age Gazette, purchased the American Engineer 
and Railroad Journal, now the Railway Mechanical En- 
gineer, and Mr. Wright again became editor of that pub- 
lication, a capacity in which he continued until his death. 
In October, 1912, he was appointed also managing editor 
of the Railway Age. 

In 1911 Mr. Wright was editor of the book entitled 
“Railway Shop Kinks” and since 1912 had served con- 
tinuously as editor of the Locomotive Cyclopedia and 
the Car Builders’ Cyclopedia. In 1921 he was also editor 
of the Materials Handling Cyclopedia. 

In addition to his editorial duties, Mr. Wright was a 
director, a vice-president, and secretary of the Simmons- 
Boardman Publishing Corporation. He was a member 
of the National Conference of Business Paper Editors, 
of which he was president in 1939-40, and during the 
succeeding year he was president of the Associated 
Business Papers, Inc. 

His interest in the engineering profession was active 
and of long standing. He was a member of the Railroad 
Committee of the American Society of Mechanical en- 
gineers before the formation of the present Railroad 
Division and a member of the first Metropolitan Section 
committee. From 1919 to 1923 he was a member of the 
Meetings and Programs Committee, of which he was 
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chairman in 1921 and 1922. He served on the Finance 
Committee during 1926 and 1927. Mr. Wright was also 
one of the honorary editors of the Professional Divi- 
sions’ reports on technical development since 1880 as 
published in the Fiftieth Anniversary Issue of Me- 
chanical Engineering. He was elected a manager of the 
society for a term from 1922 to 1925, was vice-president 
in 1926 and 1927, and president during 1930-31. At the 
time of his death he was an honorary fellow of the 
society. Stevens Institute of Technology conferred 
upon him the honorary degree of Doctor of Engineering 
in 1931. In 1938-39 he served a term as president of the 
United Engineering Society. 


Mr. Wright was a member of the Committee on War 
Memorials to American Engineers in Louvain, Belgium ; 
a delegate to the first World Power Conference in Lon- 
don in 1924, and represented the American Management 
Association as honorary vice-president at the Interna- 
tional Management Congress in Prague, Czechoslovakia, 
later that year. He was a member and had been chair- 
man of the John Fritz Medal Board, which confers the 
highest award in the engineering field. 


Among Mr. Wright’s other activities, he was a mem- 
ber of the Advisory Board of the Department of Smoke 
Regulation of Hudson County, N.J.; trustee of the 
American Museum of Safety ; had been a member of the 
National Safety Council, of which he was vice-president 
in 1941-42; a member of the Transportation Committee, 
of the Program Services Committee, and a former mem- 
ber of the Board of Publications of the National Coun- 
cil of the Y.M.C.A.; a director and vice-president of the 
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Y.M.C.A. of the Oranges; a member of the Silver Bay 
Industrial Conference Committee, of which he was 
chairman in 1936-37, and president of the Silver Bay 
Association. He long served as a member of the execu- 
tive committee of the New York Railroad Club and was 
a member of the Franklin Institute and of the New- 
comen Society. 


Mr. Wright was author of the chapter on Transporta- 
tion in the book “Toward Civilization,” edited by 
Charles A. Beard. He also was co-author with his wite. 
Eliza G. Wright, of “How To Be a Responsible Citi- 
zen.” Since 1935 he was lecturer on citizenship at the 
Newark College of Engineering. 


Mr. Wright’s political activities included membership 
in the “Engineers National Committee” which carried 
on a campaign in behalf of Herbert Hoover in the presi- 
dential election of 1932; a term from 1935 to 1937 as a 
member of the Board of Chosen Freeholders of Essex 
County, N.J., during which he was chairman of the Road 
and Bridge Committees, and two three-year terms a: 
New Jersey State Senator. He declined to run for a 
third term in the fall of 1947. He was a member of the 
New Jersey State Republican Committee from 1940 
to 1943. 


Mr. Wright was a director of the Ampere Bank & 
Trust Company, and a member of the Arlington Avenue 
Presbyterian Church of East Orange which he had 
served in a number of official capacities, including the 
superintendency of the Sunday School during his early 
years in East Orange. He was a member of Beta Theta 
Pi, of Sigma Xi, and of Pi Tau Sigma (honorary). 
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Mechanical Division Annual 
Meeting at Chicago 


Addresses by industry leaders and the 18 technical 
committee reports reveal the progress that has been 
made, as well as the increasing complexity of problems 


J. M. Nicholson, 
Chairman 


Durrnc the twenty-second annual meeting of the Mechani- 
cal division, Association of American Railroads, held at the 
Congress Hotel, Chicago, June 28 to 30 inclusive, five of 
the eighteen technical committee reports dealt with research 
projects to improve design or performance of mechanical 
equipment. The program also included addresses by J. M. 
Nicholson, assistant to the vice-president of the Atchison, 
Topeka & Santa Fe, the chairman of the division; by W. J. 
Patterson, a member of the Interstate Commerce Commis- 
sion; by J. H. Aydelott, vice-president, Operations and 
Maintenance Department, A.A.R., and by Dr. H. T. Heald, 
president of Illinois Institute of Technology. J. M. Hall, 
director of the I.C.C. Bureau of Locomotive Inspection, 
gave an informal talk on Tuesday morning. W. T. Faricy, 
A.A.R. president, was introduced and spoke briefly during 
the Wednesday morning session. 

At the conclusion of the session Monday afternoon, 
Georges C. Bohl, chief of the French Railway Mission, 
Washington, D.C., presented a paper and motion picture 
illustrating vividly the progress which has been made to date 
in rehabilitating French railways from the widespread and 
highly destructive effects of World War II. 

_ Mr. Patterson discussed the status of outstanding orders 
tor the installation of various types of devices on railway 
cars and locomotives and announced that consideration was 
being given to an extension of time beyond the end of 1948 in 
which to complete equipping freight cars with the AB brake. 
Mr. Aydelott stressed particularly the importance of improve- 
ment of journal-bearing conditions to reduce hot boxes and 
referred also to the critical liquid fuel supply as it affects the 
railroads. He paused during his address to announce the 
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A. K. Galloway, 
Vice-Chairman 


V. R. Hawthorne, 
Executive Vice-Chairman 


approval by the board of directors of the A.A.R. of the build- 
ing of a $600,000 laboratory, which will be placed on the 
campus of the Illinois Institute of Technology at Chicago. 
Dr. Heald discussed the responsibility of industry generally 
and the railroads in particular in the matter of fostering the 
spread of technical education and the training of additional 
research workers. 

During the meeting officers were elected to serve terms of 
two years. These were: Chairman, A. K. Galloway, general 
superintendent motive power of the Baltimore & Ohio, and, 
vice-chairman, J. E. Goodwin, chief mechanical officer of the 
Chicago & North Western. The retiring members of the 


A. C. Browning, 


J. R. Jackson, 
Secretary 
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General Committee were elected to succeed themselves for 
a two-year term expiring June, 1950. They are M. R. 
Brockman, assistant vice-president, Southern System; H. T. 
Covert, chief of motive power, Pennsylvania System; R. G. 
Henley, general superintendent motive power, Norfolk & 
Western; C. B. Hitch, chief mechanical officer, Chesa- 
peake & Ohio, and J. M. Nicholson, assistant to vice- 
president, Atchison, Topeka & Santa Fe. 


John M. Hall Talks About Safety 


Mr. Hall reviewed some of the findings of the Bureau of 
Locomotive Inspection in its investigations of accidents and 
suggested some steps that could be taken to reduce the number 
of injuries and deaths sustained by employees. Those cases 
involving boiler explosions produced evidence, he said, that 
better instruction was needed in the action to be taken when 
low-water alarms operated, because they sounded so seldom 
that the crews did not know what to do when they heard the 
warning whistle. He believed that definite instructions should 
be issued giving permission to the engine crews to kill the 
fire when the water level was found to be low. Mr. Hall also 
thought that consideration should be given to the installation 
of quick-acting valves on water glasses in order that the 
pressure might be shut off quickly by crew members without 
being burned whenever a water glass broke. 

In speaking of crankcase explosions in Diesel engines he 
said that the investigations showed that cover plates were 
being removed from hot engines too soon and the inrushing 


air combined with the hot gases to causes the explosions. He 
mentioned that one railroad had gotten good results by 
issuing instructions that a half-hour wait must precede the 
removal of cover plates on hot engines. In conclusion he 
pointed out that old locomotives must be maintained in a safe 
condition regardless of the fact that railroads expected to 
replace them with Diesels within a short period of time. 


Railroads Improving—Faricy 


Mr. Faricy, in a short informal talk, sounded an encour- 
aging note as to the progress made by the railroads during 
the past year and the outlook for the future. While there is 
still no lack of troubles, particularly in getting enough steel 
to produce freight cars at the rate to meet the needs of the 
railways, he said that there was real hope for the attainment 
of the 10,000 freight-car-per-month goal during June. He 
also called attention to the fact that at the present time 
railways have more serviceable freight cars and passenger 
cars and better motive-power conditions than existed on 
Pearl Harbor Day. Earnings, he said, are definitely improv- 
ing (the percentage return has improved steadily for the 
past three years), the railroads received a good break from 
Congress during the session that recently closed, and there 
is a growing appreciation on the part of the public of the 
essential character of the service rendered by the railroads 
and of some of their problems in meeting the demands oi 
the public. The railroads have not broken down, he said, 
and they are not going to. 


The General Committee Report 


New research activities announced—The 
Division’s work for the year reviewed 


Application of AB Brakes 


As of December 31, 1947, 1,427,566 railroad-owned and 
147,375 private car line cars, or a total of 1,574,941 inter- 
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change freight cars, or 73.6 per cent, were equipped with 
AB brakes meeting the requirements of the specifications for 
freight brakes adopted in 1933. This was an increase of 165,- 
639 cars equipped with AB brakes since December 31, 1946. 


R. G. Henley 


B. M. Brown 


J. Gogerty 
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A report covering the status of application of these brakes as 
of June 30, 1948, will be submitted as soon as the information 
can be compiled. 

The final order of the Interstate Commerce Commission 
issued September 21, 1945, requires the installation of these 
brakes on all cars in freight service except those equipped 
with passenger car brakes, in accordance with the terms of 
its report May 30, 1945, on or before January 1, 1949. It is 
quite evident that in view of the present material situation, 
this goal cannot be attained. A number of railroads and pri- 
vate car lines are filing petitions with the I.C.C. for an exten- 
sion of time within which to comply with the Commission’s 


Order. 
Car Design—Refrigerator Cars 


The Refrigerator Car Research Bureau, which was organ- 
ized in March, 1946, has carried on an intensive program of 
tests in co-operation with the United States Department of 
Agriculture and the shippers of various commodities to deter- 
mine the efficiency and adequacy of the present designs of 
refrigerator cars from the standpoint of insulation thickness, 
general characteristics, and the employment of forced air cir- 
culation. 

Reports on many of these tests have been completed and 
submitted to the members and others interested. Very shortly 
there will be issued reports on a number of other tests, includ- 
ing heat and water-vapor transmission studies, which contain 
much valuable information for the car lines as well as for 
the railroad. 

During this year the refrigerator-car research program 
includes a number of tests, as follows: 

1—A test on peaches from South Carolina or Georgia to New 
York, comparing forced air circulation in cars with other cars 
having no forced air circulation. 

2—A hot-weather test on frozen foods from Modesto, Calif., 
east, using one car with 4 in. of insulation all around, one 
with 4-414 in. of insulation, and one with 6-7 in. of insula- 
tion, all three cars to move with forced air circulation and to 
have reflective material applied to the insulation. 

3—A short-haul frozen-foods test from Houlton, Me., to 
Newark, N.J., using cars equipped with air circulation. 


Co-ordinated Mechanical Associations 


Last year the Air Brake Association was revived and 
made a member of the Co-ordinated Railroad Associations 
because of the present-day importance of air brakes and air- 
brake instruction. It is the feeling of the General Committee 
that the re-establishment of the Air Brake Association and 
the discussions and reports from its committees and members 
will be of great value to the railroads. 

Arrangement has also been made that in the future the 
Electrical Section of the Mechanical Division of the A.A.R. 
will be a part of the co-ordinated group of railroad associa- 
tions so as to provide opportunity for the members attending 
the other meetings to also hear and take part in discussion 
of interest to them in connection with the maintenance of 
electrical equipment of Diesel locomotives, air conditioning, 
high-speed air-brake equipment, etc. In future years the elec- 
trical equipment manufacturers will exhibit at the co-ordi- 
nated conventions on altenate years with the Allied Railway 
Supply Association. 

At a recent meeting of the Executive Committee of the 
Co-ordinated Associations, J. E. Goodwin was elected chair- 
man and J. M. Nicholson was elected vice-chairman. 

It is recommended that the mechanical departments of 
member roads support these associations by allowing their 
supervisory officers to accept appointments to membership on 
committees and to attend the annual conventions. 


Loading of Lumber 


The recommendations of the Special Committee on Lumber 
ading agreed to by the shippers were placed in effect Janu- 
ary 1, 1948. Reports to date indicate that these revised rules 
had been quite effective in improving the handling of this 
Product to destination with a greatly reduced amount of 
trouble, adjustments or transfers en route. 
he General Committee appreciates very much the work 
of this Special Committee on Lumber Loading and the splen- 
id co-operation received from the shippers of this product. 
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Trucks for High-Speed Freight Service 


Since the tests conducted by the A.A.R. Mechanical Divi- 
sion during 1938 and 1939, considerable development has been 
made in the design of freight trucks, including the applica- 
tion of snubbing devices, to prevent damage to lading from 
vertical and lateral shocks. 

For the purpose of comparing and evaluating the snubber 
and freight-truck designs now available, negotiations with 
the manufacturers of these devices by the A.A.R. Mechanical 
Research Office during the past several months has resulted in 
the development of a co-operative research program. This 
program contemplates the use of the American Steel Found- 
ries Service Laboratory equipment (five-car unit) and their 
trained technicians, under the general direction of the 
Mechanical Research Office. It is proposed to carry out a 
field testing program during 1948, at an estimated cost of 
$65,000 to the railroads, and approximately $160,000 to the 
equipment manufacturers. The plan agreed to by the manu- 
facturers and the research office, collaborating with the Com- 
mittee on Car Construction, contemplates a series of road 
te to be carried out on the Illinois Central out of Clinton, 

l. 

The program also contemplates a laboratory test program 
to evaluate the relative service-life of the devices qualifying 
as acceptable during the road test program. Corollary to the 
main objectives of the proposed research project are included 
the evaluation of long-travel truck springs compared to the 
present conventional design, comparison of the spring with 
the spring-plankless design of freight truck, and the effect 
of removal of the end collars of axles on the lateral movement 
of cars in transit. A comparison of the conventional solid type 
bearing with roller bearings for freight service is also to be 
included in the program. 

This field-testing program, to be completed during the 
year 1948, has been approved by the board of directors of the 
association and will be started July 1, 1948. 


Air-Conditioning of Railroad Cars 


The American Society of Heating and Ventilating Engi- 
neers has a research organization to carry on basic research 
relating to heating, ventilating, and air conditioning. On invi- 
tation from that society to the A.A.R. Mechanical Division to 
participate in the activities relating to air conditioning which 
would be applicable to railway equipment, a joint committee 
was appointed during 1947 to study the A.S.H.&V.E. labora- 
tory facilities in Cleveland, Ohio. As a result the committee 
recommended participation by the A.A.R. in four projects, as 
follows: (a) standardized test procedure for air filters; (b) 
studies dealing with solar-heat load in cooling and heating, 
and periodic heat flow through structural materials; (c) 
studies on the physiological adjustment of human beings to 
sudden changes in atmospheric environment; (d) studies 
dealing with the distribution of heated and cooled air and air 
friction. 

The A.A.R. has approved the sum of $4,000 as its portion 
of the expense of this project for 1948. It is contemplated 
that completion of the four studies will require from three to 
four years at an annual expense to the A.A.R. of approxi- 
mately $4,000 per year. This is an example of participation 
in organized research, the actual work of which will be 
progressed in existing laboratory facilities by trained per- 
sonnel available for that class of research A.A.R. participa- 
tion will consist of representation on the steering committees 
responsible for each of the four research projects. These 
representatives will be looked to to give direction to the 
activities from the railroad viewpoint. The technical infor- 
mation developed as the work progresses will be made avail- 
able to the Mechanical Division. 

During the past year the field tests on two projects have 
been completed and reports are in preparation. These investi- 
gations covered the Impact Effect of Flat Wheels, conducted 
on the Chicago & North Western at Harvard, Ill., and the 
Intensity of Lateral Forces from Locomotives with Respect 
to Track Alinement, conducted on the Santa Fe rails at Cajon 
Pass, Calif. 

Consideration is being given to the provision of enlarged 
office and limited new laboratory facilities to take care of the 
increased work of the research office. 
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1949 Meeting 


In view of the prospective conditions with respect to hotel 
facilities for meetings during the year 1949, arrangements 
have already been made to hold the 1949 Annual Meeting of 
the Division at the Congress Hotel, Chicago, on Monday, 
Tuesday and Wednesday, June 27, 28 and 29, 1949, 


Life Members 


The following have been made Lite Members of the Divi- 
sion, since June, 1947: 


Date 

Joined Name Title and Railroad 

1928—Becherer, F. H., superintendent car department (re- 
tired), Baltimore & Ohio. 

1928—Bjorkholm, J. E., superintendent motive power, Chi- 
cago, Milwaukee, St. Paul & Pacific. 

1928—Bowen, H. B.. chief motive power and rolling stock, 
Canadian Pacific. 

1928—Elsey, W. R., assistant vice-president, 
Stores and Insurance, Pennsylvania. 

1928—Gimpel, F. H., mechanical superintendent, Manutac- 
turers Railway Company-St. Louis & O'Fallon. 

1928—House, C. M., general superintendent motive power 
and equipment, Gulf, Mobile & Ohio. 

1928—Lynch, G. G., assistant to chief motive power and 
equipment, Atlantic Coast Line. 

1928—Miller, A. T., superintendent motive power, Georgia 
Western of Alabama. 

1928—Rees, H., superintendent motive power, Baltimore & 
Ohio. 

1928—Silfies, D. M., superintendent transportation, Buffalo 
Creek & Gauley. 

1928—Spangler, P. F., assistant superintendent motive power 
St. Louis-San Francisco. 

1928—Steins, C. K., mechanical engineer, Pennsylvania. 

1928—Wilber, R. W., superintendent motive power and 
equipment, Detroit, Toledo & Ironton. 

1928—Williams, H. W., division master mechanic, Chicago, 
Milwaukee, St. Pau! & Pacific. 


Purchases, 


Obituaries 


The secretary has been advised of the death of the follow- 
ing members since June, 1947: 


Name Title and Railroad 
Argast, H. C. (Life), superintendent 


car department, St. Louis & O’Fallon- 
Manufacturers Railway........0.0.0.0..00.. July 


Died 


9, 1947 


Barthelemy, P. P. (Life), St. Paul, 


Minnesota osariigi e ei July 29, 1947 
Brown, F. W., vice-president, Charles- 

ton & Western Carolina... March 14. 1947 
Fisher, T. W., assistant engineer of tests, 

Pennsylvania oo. cceceeeeeeeeeeeeee September 5, 1947 
Flowers, A. J., master mechanic, Central 

of Georgia n... January 13, 1948 


Harding, E. N. (Life), Lawton, Mich... August 5, 1947 
Harris, A. A. (Affliated), mechanical 

supervisor, New York, New Haven & 

Manton. gc. os wile eee ech e tact April 7, 1948 
Helbig, O. H. (Life), North Prescott, 

PNK Sects Aad aes E ok one Aan aos December 17, 1946 
Hunt, Robt. (Lite), Berkley Machine 

Works & Foundry Cow... eee November 26, 1947 
Huston, F. P. CAthiiated), in charge 

railroad developments International 

Nickel Company 0000000000000: cess December 29, 1947 
Imgrund, G. W. (Lite). vice-president. 

Chicago & Minois Midland.......00...... ...-April 5, 1048 
Laughlin, G. F. ( Affiliated), Chicago... August 29, 1947 
MeGotf, H. M. CAfhliated), Fort Madi- 

SON, TOW ereenn nna ae onne] ULY 4, 1947 
Needham, H. L. (Life), Chicago... April 16, 1947 
Propst, ©. F. (Life), Attica, Indiana........ July 31, 1947 
Sanchez, Jose. master mechanic, Vera 

Cruz Terminal COmpany-.....esnsooonn0000000000e October 6, 1947 
Schultze, R. W. (Life), Santa Ana, Cal... March 3, 1947 
Whitford. W. S. (Life). 915 Fifth 

street, Boone, Iowa... cesses 
Willey, Dean F., vice-president-operat- 

ing, maintenance & engineering, New 

York, New Haven & Hartford................ January 23, 1945 
Willhide, G. O., general master me- 

chanic, Western Maryland.....000000000........ August 25, 1947 


The report was signed by, J. M. Nicholson (chairman). 
assistant to vice-president, A. & S.F.; A. K. Galloway (vice- 
chairman), general superintendent motive power and equip- 
ment, B. & O.; C. B. Hitch, chief mechanical officer, C.O.: 
F. K. Mitchell, general superintendent motive power and 
rolling stock, N.Y.C.; H. T. Cover, chief motive power. 
Pennsylvania; M. R. Brockman, assistant vice-president. 
Southern; R. G. Henley, general superintendent motive 
power, N. & W.; A. G. Kann, general superintendent equip- 
ment, I.C.; H. B. Bowen, chief motive power and rolling 
stock, C.P.; J. E. Goodwin, chief mechanical officer, C. & 
N.W.; B. M. Brown, general superintendent motive power, 
Sou. Pac.; John Gogerty, general superintendent motive 
power and machinery, U.P. 


The Work of the Mechanical Division 


By J. M. Nicholson 
Chairman, A.A.R. Mechanical Division 


Almost three years have now elapsed since V-J Day and 
we find economic conditions in this country far from being 
settled. Transportation agencies in general, and the railroads 
in particular, are trying desperately to re-establish them- 
selves on a substantial economic basis, and at the same time 
maintain a state of preparedness for any eventuality. 

The part which railroad mechanical department officers 
and employees must take in these readjustments is an impor- 
tant one. Its importance stems chiefly from the fact that 
mechanical departments are generally the largest spenders 
of railroad funds. Maintenance-of-equipment éxpense on a 
representative railroad averages approximately 20 per cent 
of total operating expenses. Enginehouse expense, locomo- 
tive supplies and lubricants collectively represent approxi- 
mately 3 per cent, making a total of 23 per cent of the total 
operating expense for which the mechanical department is 
definitely responsible. In addition to this responsibility, the 
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mechanical department assumes a large share of the respon- 
sibility for reducing fuel costs, which alone amount te 
approximately 10 per cent of the total operating expense. 
All together, it is fair to assume that the mechanical de- 
partment is directly or indirectly responsible for about one- 
third of the total operating expenses of the average railroad. 


What the Mechanical Division Does 


The purpose of the A.A.R. Mechanical Division is to serve 
as a clearing house for mechanical department officers to 
assemble and disseminate information that will help them 
discharge their responsibilities more efficiently and enable 
the railroads to earn more by giving better service at mini- 
mum expense. It is hoped that the upward trend of material 
prices, taxes, and wage rates will soon be checked, but there 
seems to be little hope of any major reductions in the near 
future. Economies in railroad operation must, therefore, be 
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obtained through the design, construction, and use of better 
equipment and the use of improved methods for getting 
things done. 

We saw at Atlantic City last year a magnificent exhibit 
of better equipment and better tools with which to work. It 
is unfortunate that not all of our members were able to see 
these exhibits and study them for themselves. These exhibits 
represent the contributions of the equipment builders and 
railway supply men toward better and more economical rail- 
road operation. — 

In addition to the development work represented in these 
exhibits, the association has been carrying on for a number 
of years an extensive program of research in certain fields 
which, in most cases, have been too large to be covered by 
the research organizations of individual member roads or 
manufacturers. The purpose of these research projects has 
been to attract more business to the railroads, improve 
railroad operations, and minimize railroad costs. The total 
amounts appropriated by the A.A.R. Mechanical Division 
for research projects during the eleven-year period 1938 
through 1948 total $1,377,500, as shown in the table. 


A.A.R. Mechanical Division Research Appropriations 


1938 . -$ 62,500 
1939 . : 52,000 
1940 . 70,000 
1941 . 145,000 
1942 . 123,000 
1943. 233 93,500 
1944 . 88,000 
1945 . 112,500 
1946 . 151,000 
1947 . 183,000 
1948 . 297,000 

$1,377,500 


Some of the outstanding research projects of former years 
relate to air brakes for freight and passenger cars, also 


couplers and draft gears for cars and locomotives. (Mr. 
Nicholson here referred briefly to axle research which has 
been in progress since 1937; crank-pin and axle research, 
organized early in 1938, and to other projects which the 
Mechanical Division now has under way, including hot-box 
alarm devices, brake-beam design, air conditioning of rail- 
road cars, car journal lubrication, journal-bearing develop- 
ment, geared hand brakes, journal-box lids, and refrigerator- 
car design.—EpITOR. ) 


Joint Research Activities 


In addition to the above research program in which the 
Mechanical Division is chiefly interested, an extensive re- 
search program has been carried on for a number of years 
by a joint committee consisting of representatives of the 
Engineering and Mechanical Divisions. The attention of 
this joint committee has been devoted to the relations between 
track and equipment. The activities of this committee have 
consisted largely of field tests of locomotive counterbalancing, 
impact effect of flat wheels, relation of wheel diameter to 
permissible wheel load, and intensity of lateral forces from 
locomotives with respect to track alinement. 

All of the research projects mentioned have been carried 
on with the participation of the various interested commit- 
tees of the Mechanical Division. In view of the wide scope 
of recent developments in railroad equipment, some of the 
committees have been reorganized and augmented in personnel 
so as to better enable them to cover the subjects assigned. 
Some of their reports will deal with research projects. 
Others will present information which has been collected 
from various sources or developed within the committees 
themselves. Our committees have worked diligently through- 
out the year and deserve credit for the manner in which 
their reports have been compiled. 


Research Is Finding Some of the Answers 


By J. H. Aydelott 


Vice-President, Operations and Maintenance Department, A.A.R. 


There is gratification over the increased number of new 
freight car units and new locomotive units which have been 
placed in service since the last session in Atlantic City. The 
number of new cars installed began to exceed retirements 
only last December. Freight car output, however, is not up to 
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expectations and we are fearful that it may lag to sume 
further extent in the third quarter, reflecting suspension of 
full scale operations by the steel mills due to the stoppage 
of coal production earlier in the year. 

The demand for steel, while still unsatisfied, is perhaps a 
little nearer to production than it has been at any time since 


Railway Mechanical Engineer 
AUGUST, 1948 


the war ended. However, there are ambitious programs under 
consideration for other elements in our economy, which, if 
adopted even in part, may make it more difficult as time 
goes by to secure for the railroads the quantities of steel 
which they should and must have for their diverse uses and 
to make up past deficiencies. No one knows yet what the 
full effect of the European relief program is going to be on 
steel. 

Of further concern is the question of how much lumber will 
flow into that program. It is our purpose at association head- 
quarters to keep as well informed as possible about these 
programs and should we believe any of them to be inimical 
to the interests of the rail carriers we shall take whatever 
action is indicated in an effort to keep the needs of the 
railroads for materials and supplies constantly to the fore- 
front to prevent any ground being lost and to improve our 
situation if we can. 


Research a Large Factor 


The worth and influence of the Mechanical Division to 
the growth of our rail transportation systems to the present 
state of efficiency cannot be overstated. The unfortunate part 
about the whole matter is that the general public cannot 
appreciate all that has been done as to those details of design 
and construction which feature the rolling stock and the 
physical properties of our railroads today. Research has 
been a large factor. This activity as it concerns our rolling 
stock is nothing more than a trial and error determination of 
whether new designs and construction are better than the 
old and, if they appear better, to demonstrate their worth in 
exacting service tests. 

Research must go on. Programs for each succeeding year 
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seem to indicate more productive results and they are creating 
greater interest. Railroad managements are intensely inter- 
ested in research as is witnessed by the approval of the 
expenditures of large amounts for such tests as this year 
involve freight trucks, refrigerator cars, journal bearings, 
air-brake equipment and the like. 

Railway executives have made inquiries recently as to 
progress being made in studies and activities which seek the 
elimination or at least a marked lessening of the hot-box 
hazard. Some of these officers have gone so far as to suggest 
that the recommended specifications applying to journal pack- 
ing should be made a condition for interchange requirements. 
I am sure that not all of this hot-box trouble stems from the 
lack of proper lubrication. Research activities which we are 
conducting in an effort to develop better-riding trucks; cam- 
paigns to secure a proper regard for specifications applying 
to wheel and axle construction and mounting, and better 
shop practices made possible by modern tools are expected 
to contribute to lessening the hot-box problem. 

Not only must we find the remedy for overheated bearings 
because of the hazard which a burnt-off journal creates to 
the train itself and to other trains which may be passenger- 
carrying trains, but because our investment in the individual 
car today is so large that we can ill afford to have it and 
other cars destroyed and their contents scattered over the 
right-of-way as is a possibility when a journal failure occurs. 
Further, our car supply is not sufficiently adequate that we 
can continue to have these recurring losses. 

Maintenance-of-way people believe that anything done 
toward improving the riding qualities of trucks under freight 
and passenger cars through better design and through the 
elimination of out-of-round and out-of-tram wheels and 
imperfect axles will lessen the wear and tear on track and 
structures, reduce maintenance costs and increase the life 
of the material involved. These are results the accomplish- 
ments of which constitute a formidable challenge to the 
Mechanical Division. 


What About Fuel Oil? 


You are all familiar with the growing consumption of 
petroleum products in this country and the problems of supply 
and distribution which have accompanied it. There is a 
national interest in the petroleum situation, particularly as 
to the adequacy of our national resources of oil to meet future 
needs both in time of peace and in time of war. 

Consumption of petroleum products by the railroad indus- 
try involves almost every department. Mechanization of 
roadway and station operations and a growing use of motor- 
ized equipment for handling men and materials have aided 
the railroads in their efforts to overcome increased wage and 
material costs. The use of petroleum products has been dis- 
tributed more widely over railroad lines since the Diesel 
locomotive came into widespread use. The grade of oil 
which these locomotives have been using is getting into a 
strongly competitive position arising from a growing demand 
for light oils for industrial uses and for the heating of homes 
and other buildings. Then there is the unknown demand that 
will arise from a greatly expanded air force which will 
include many jet-propelled planes known to be extravagant 
in the use of oil and of the grade with which we are most 
concerned. 

The situation clearly calls for the closest possible coopera- 
tion between the railroads and the manufacturers of Diesel 
locomotives, since the industry will be under the necessity 
of continually seeking means of securing the greatest pos- 
sible economy in the use of oil, particularly of the grade to 
which I refer. Some experimental and perhaps some rather 
extensive use of a lower grade of oil than that heretofore 
used on Diesel locomotives has been made and it is hoped 
that the results obtained will indicate that a lower grade of 
oil may be used without lowering the efficiency or output 
of the locomotive. 

Whatever may have prompted concern about the future 
adequacy of our national oil supply, one might readily 
find the answer in the huge output of commercial and 
private motor vehicles, approximately 5,000,000 units in 
1947 with a goal exceeding that number in 1948. Addi- 
tionally, automobiles and trucks of foreign manufacture 
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are appearing on our markets and the use of planes i: 
expanding now to include freight carriers whose fuel 
consumption is enormous for the load carried. Suspicion 
seems to have been voiced in some quarters that short- 
ages of oil may be connected with the increased Dieseliza- 
tion of railroads but such a conclusion is not supported by 
reports which show the actual consumption of all fuel 
oil by locomotives as less in 1947 than in 1945. Consump- 
tion should further decrease if Diesel locomotives con- 
tinue to supplant oil-burning steam locomotives, which 
seems to be the trend. 


Russia and Its Railways 

Since we hear so much about Russia, I think you will 
be interested in learning something about what that 
country is doing with respect to its railways. In 1946, the 
Soviet Union embarked on its fourth Five-Year Plan. An 
important part of that plan has to do with the rehabilita- 
tion and expansion of their system of railroads. From 1946 
to 1950, Russia expects to spend 40 billion 100 million 
rubles, more than 2 billion 100 million American dollars. 
on its railroads. 

Their equipment program provides for the acquisition 
of 6,165 long-distance steam locomotives, 555 electric 
locomotives, and 865 Diesel locomotives. The car program 
over the five-year period involves 472,500 new freight cars 
and about 6,000 new passenger coaches. 

Russia attaches great importance to rail transportation 
for its industrial development, and it evidently has no 
intensions of permitting an inadequate railroad system to 
defeat its plans for industrial expansion. 


American Standard World-Wide 


Other than in the United States there are few railroads 
throughout the world that remain in private ownership 
and under private management. Those in the war-ravaged 
countries as with Russia face large expenditures for re- 
habilitation. 

Throughout the world American standards of construc- 
tion and our operating and maintenance practices are 
being copied. Today there are representatives from several 
foreign nations surveying American railroads in order 
that they may confer with our people and see first-hand 
the things which made it possible for our railroads during 
the recent war to produce so much transportation with 
facilities and equipment considered adequate only for 
normal peacetime requirements. They will find the answer 
in the determination of our railroad systems to keep their 
plants progressively modernized regardless of whether 
income was adequate or far below needs. They will find 
also there is no substitute for a competitive system which 
is a product of free enterprise without which our railroads 
could not attain and hold the position which they enjoy 
today in the world of transportation and in the esteem of the 
general public. 


Inform the Public 


The people of this country expect their railroads to be 
ready for any emergency which might arise. Yet, many 
things are being done that have the effect of weakening 
the railroad position. 

All other forms of transportation have subsidies of one 
kind or another. It is quite possible, therefore, that the 
railroads in the necessity of meeting constantly rising 
costs of labor and materials have carried through a suc- 
cession of offsetting rate increases only to find that they 
may have priced themselves out of the transportation 
market. We must therefore, as railroad men, take advan- 
tage of every opportunity which presents itself to voice 
our situation before the public. 

This nation can have a system of railroads which will 
cope with any future emergency only if it adopts and 
enforces constructive policies that will insure fair treat- 
ment of the railroads not only because they are an impor- 
tant element in our national economy but because in time 
of emergency they must attain peak capacity which they 
cannot do if peacetime earnings are inadequate to support 
expansion and modernization programs. 
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Some Current Safety Problems 


By The Hon. W. J. Patterson 


Member, Interstate Commerce Commission 


It has been a pleasure for me to work with your General 
Committee in dealing with matters of common concern. I 
like your record in many respects, but am somewhat alarmed 
in others. 

Under our order of September 21, 1945, in Docket No. 
13528, the time within which freight cars are required to be 
equipped with AB brakes expires at the end of this calendar 
year. Although the investigation which resulted in the 
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adoption of the order of September 21 was instituted in 1922 
and the AB brake was made standard by this division in 
1933, it is obvious that an extension of time beyond the 
end of this year will have to be made within which to equip 
some of the cars not now equipped. 


Time Extension for AB-Brake Applications 


The commission is now giving consideration to this matter. 
A notice to that effect has been circulated to interested 
carriers and your General Committee is now requested to 
give our notice as much publicity as necessary. The exten- 
sion order may not be issued until we receive the report from 
you showing the status of the several carriers as of June 30 
this year. In the meantime, it is requested that individual 
railroads refrain from asking for relief. 

As soon as a sufficient number of freight cars have been 

equipped with this improved brake to handle the business of 
the country the non-equipped cars should be retired from 
Service or set aside until they have been equipped. 
_ The effective date of our order of January 16, 1946, requir- 
ing the application to road locomotives on or before June 1, 
1948, of feedwater-tank indicators, auxiliary power-reverse- 
gear connections, and emergency brake-pipe valves, has been 
extended by order of April 27, 1948, to not later than when 
the locomotives receive Class 3 or heavier repairs. The 
locomotives subject to the order should, of course, be equipped 
as promptly as possible. 


Boiler Explosions 


Boiler explosions caused by overheated crown sheets are 
the most prolific source of locomotive accidents that result in 
deaths and permanent injuries. There are now in use devices 
for the purpose of avoiding or minimizing the effects of such 
crown-sheet failures. Among these are devices to improve 
the water circulation, low-water alarms, and soft plugs. Our 
records indicate that at least some of the enginemen have not 
been properly instructed with respect to the use and functions 
of these devices and that in some instances the crown sheets 
have not been fully protected by the devices that were 
installed. 

It seems manifest that whatever device is installed to avoid 
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these failures, the installation should be complete and adequate 
for the purpose and the men who are to work with it should 
be fully instructed with respect to its use and functions. 


The Load Compensating Brake 


At the present time the Association of American Railroads 
requires that all freight cars, except refrigerator cars, offered 
in interchange with single-capacity brakes shall have a nomi- 
nal braking ratio of not less than 50 per cent nor more than 
75 per cent of the empty car weight, based upon 50 1b. brake- 
cylinder pressure. The recommended practice calls for a 
minimum braking ratio for new freight cars of 18 per cent, 
preferably 20 per cent of the gross rail load, based upon 
50 lb. brake-cylinder pressure. 

This minimum braking ratio is entirely too low. The 
unequal braking, ranging from 18 to 75 per cent of the gross 
car weight, leads to destructive shocks and excessive slack ac- 
tion in long trains. The operation of heavier and longer 
trains at higher speeds obviously causes longer stopping dis- 
tances, rougher handling of trains, and, under certain condi- 
tions, with minimum permissible braking ratio on the whole 
train it might result in control of a train being lost entirely. 

What is thought to be a practical load-compensating brake 
for freight cars has been developed and is now in experi- 
mental service. Arrangements for road tests of this brake 
during the summer months are now being completed. If this 
brake is found satisfactory, it should promptly be made 
standard equipment and required to be used on all freight cars 
when necessary to secure a proper braking ratio for the 
loaded car. 

Recent developments in material and design indicate the 
probability of a much needed improvement in freight-car 
brake beams and attachments. Train accidents reported to 
the commission as a result of brake beams and associated 
parts rose from 279 during 1946 to 309 during 1947. 


Hot Boxes, Axles, Wheels 


As the length and speed of freight trains continues to 
increase, the detection of hot boxes by train and engine crews 
becomes more difficult and the consequences of journal failure 
more costly. The number of train accidents as a result of 
journals failing due to overheating as reported to the com- 
mission rose from 375 during 1946 to 421 during 1947. This 
indicates the need for further development of methods of 
hot-box detection and improved materials and practices in 
regard to journal-box lubrication. 

The number of train accidents due to wheel and axle 
failures continues to increase. The annual average of such 
accidents for the five years 1940 to 1944, inclusive, was 1,314. 
During 1947 1,664 such accidents were reported. 

With increased tonnage and speed, this problem will be- 
come more important. It is one which requires thorough 
consideration. 

The number of train accidents reported to the commission 
as a result of draft-rigging failure also shows a marked 
increase. During the five years, 1940-1944, inclusive, the 
average annual number of train accidents reported due to 
this cause was 255. During 1947, 447 such accidents were 
reported. This increase indicates a need for prompt corrective 
measures. 

Before closing, let me refer to the signal inspection act as 
it affects the Mechanical Division. Your president has found 
that the Mechanical Division, the Operating Division, and 
the Signal Division each has a vital interest in the operation 
of this law. There has, therefore, been created in the asso- 
ciation a joint committee on train operation, control and 
signals upon which this division is represented. I am con- 
fidentially looking forward to the same cooperation from 
this committee that the commission has received from this 
division. 
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Railroads’ Responsibility For Education 


By Dr. H. T. Heald 


President, Illinois Institute of Technology 


The success the mechanical department officers have in 
achieving the goal of giving better service to the public will 
be determined largely by the ability of the railroads to attract 
and retain highly qualified engineers and research workers 
and to provide the kind of an environment in which they can 
produce the best results. Because the sources of such men 
are the colleges and universities, Mr. Heald observed that the 
railroads have an important stake in higher education in gen- 
eral and in engineering education and scientific institutions in 
particular. 

In 1947 the college enrollment soared to an all-time high 
of 2,300,000, more than half of whom were veterans. Al- 
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though the peak of veterans’ enrollment is expected to be 
reached before 1950, if the long-term trends continue, college 
enrollment may well be maintained at a figure in excess of 
three million. The increased percentage of students taking 
engineering courses (above ten per cent today as compared 
with six per cent before the war) does not presage any sur- 
plus of engineers and scientists, in his opinion, because the 
percentage of these men in our employed population will con- 
tinue to rise in our technological world. 

The growing tendency is to shift more of the responsibility 
for the support of college students—and indeed the univer- 
sities themselves—to the federal government. While certain 
types of research are a responsibility of the federal govern- 


ment, industrial research is clearly a task for industry. The 
central direction of the country’s scientific investigation is 
a dangerous procedure; the alternative is greater support 
from industry, a responsibility that he thought industry has 
accepted only on a small scale. Continuing, Dr. Heald spoke 
in part as follows: 


What the Railroads Can Do 


The railroads can place a greater emphasis upon and show 
a greater appreciation of research. Money, indeed, is impor- 
tant; but money does not automatically produce research 
results. The facilities, the proper organization, and the men 
to do the research are vitally important. I do not doubt that 
today among the nation’s railway leaders we have a sufficient 
amount of thinking and talking for scientific and technological 
development, but thinking and talking will never do the job 
without tools, men, and tireless application. I think there are 
important oppoortunities for the railroads to improve their 
research programs through individual and joint action, with 
great profit to themselves and to the public. 

Again, the railroads can take more and more of their per- 
sonnel from the colleges. The supply of college men will soon 
be more adequate, and the competition for these men then will 
not be nearly as great. However, if the railroads wish to ob- 
tain their share of the best of these men, they must offer op- 
portunities, working conditions, and salaries comparable to 
those in other industries. Specialized courses in railway 
engineering are not needed to prepare men for the industry. 
The railroads need first-class graduates of the various modern 
engineering and scientific curricula. 


Proposes Scholarship Program 


Perhaps the best way that the railroads can be certain that 
they will obtain a fair share of the better college men is to 
adopt the plan now used by a number of firms—to conduct a 
search for talent in our high schools and college and then en- 
courage and give financial support to these promising young 
people while they are receiving their training. I should like 
to propose that the railroads jointly sponsor a nationwide 
competitive scholarship program to provide college scholar- 
ships for young men selected on the basis of their ability and 
capacity for scientific and engineering study. Such a program 
properly developed, would stimulate interest in the industry 
and provide educational opportunities for excellent young 
people. A relatively small expenditure of money would have 
great public relations value. 


Report on Locomotive Construction 


Emphasis increased on the stand- 
ardization of parts — Progress of 
gas-turbine locomotive development 


It was. recommended that the following proposals be sub- 
mitted to letter ballot for their adoption as recommended 
practices : 

Separate the drawings for piston rod and piston head, in 
lieu of the present combination drawing facing page 108 
section F of the Manual. 

Proposed dimensions for three grooves and eight rings for 
piston valves which will fit the majority of locomotives re- 
ported. 

An alternate disc nut for all valves that provides more 
metal diametrically in the shoulder of the nut by increasing 
slightly the across flats dimension and by changing from a 
hexagonal shape to a circle with four flats. 
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Steam Locomotives 
WELDED BOILER DESIGN 


As of April 1, 1948, the status of fusion-welded locomotive 
boilers is as follows : 


Railroad . Number 
Delaware & Hudson 
Canadian Pacific........ ETER 
New York Central............. 
Delaware & Hudson............. 
Chesapeake & Ohio.. 
Chicago, Milwaukee, St. Paul & Pacific... 
Chicago & North Western............. 


The C. & N.W. have fear: ‘of thelt all-welded boilers in 
service; the other two will be applied soon. The C.M. St. P. 


Type of Locomotive 


2 
1 
1 
5 
10 
6 
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& P. have three in service. The remaining boilers will be 
placed in service shortly. In addition to the above all-welded 
boilers built since 1937, the C.M.S.P.&P. have ordered 
six more boilers for their 4-8-4 locomotives to be delivered 
as required. The N.Y.C. have had 24 welded shells built 
for their 6,000 class 4-8-4 locomotives. 

From the above, it can be noted that the construction of 
all-welded boiler has progressed considerably since the first 
all-welded boiler was built in 1937, this being due, no doubt, 
to the trouble-free service being obtained from this type 
of construction, as compared with the conventional riveted 
type boilers. 


LATERAL Forces On Curves 


Under the direction of the Joint Committee on Relation 
Between Track and Equipment, the Mechanical and Engi- 
neering Divisions of the A.A.R. have completed a field test 
of a Santa Fe 4-8-4 passenger locomotive near San Bernar- 
dino, Calif., to determine the intensity of forces exerted 
laterally on the rail of curved track under various arrange- 
ments of truck resistances at comparatively low speeds. Since 
truck resistances have a considerable bearing on the relative 
stability and riding qualities of a locomotive, the engine was 
also tested on tangent track at high speeds with each arrange- 
ment of truck resistances studied. 

The engine used was No. 3784, one of ten Baldwin locomo- 
tives of the Santa Fe 3776 class. It has Timken roller bear- 
ings on all axles and side rods, 80-in. drivers and 11/16-in. 
lateral motion each way in the front drivers. It is rated 
at 3,800 hp. at 77 m.p.h. 

The truck resistances used in this class of engine are 20 
per cent initial and constant in the engine truck, and 15 per 
cent initial and constant in the trailer truck. For the purpose 
of studying the effect of various combinations of truck re- 
sistances, special castings were obtained by means of which 
the engine-truck resistance could be set at 10, 20 and 30 per 
cent and the trailer resistance varied in the same values. 
With three resistances available in each truck there was, 
therefore, a possibility of nine different combinations. 

In addition to Santa Fe No. 3784, two Union Pacific 
steam locomotives of the 800 class and one Southern Pacific 
4400-class 4-8-4 types were submitted for single-day tests. 
These engines were not equipped with accelerometers so that 
no tests were made at high speed on tangent track, but since 
they differed somewhat from Santa Fe No. 3784 with respect 
to the truck resistances and lateral motion in the drivers, it 
is believed that the track records obtained would be of value 
to the study. Runs were also made on the test curve with 
Santa Fe 2-10-4 No. 5025. 

The test of Santa Fe No. 3784 comprising track data from 
5 to 30 m.p.h. and locomotive data from 5 to 100 m.p.h. is 
being analyzed to develop: 

l. Effect of track resistances in all combinations on (a) 
forces against each rail, (b) movement of rail head, and 
(c) stresses in rail web fillets. 

_2. Effect of engine speed under above resistance condi- 
tions. 

3. Effect of variations in the front-driver lateral motion. 

4. Riding qualities of the test locomotive under the same 
conditions of truck resistance with respect to high-frequency 
oscillations and low-order lateral movement of the engine bed 
with respect to the track. ; 

The data obtained from tests of the U.P. and S.P. 4-8-4’s 
and the Santa Fe 2-10-4 locomotives will be completely 
analyzed along the same lines except that no analysis can be 
made of the riding qualities as these engines were not 
equipped with the necessary instruments. The mass of data 
accumulated from records taken of Diesel and steam power 
operated over the test curve in regular service will be scanned 
and if there appears to be any unusual conditions radically 
different from those developed by the test locomotives, these 
will be completely analyzed. 


Diesel Locomotives 


In the 1947 report the results of a survey on performance 
statistics were given in which the figures showed such wide 
variance that they had little or no significance. Because the 
reports were not on the same basis and all railroads do not 
follow identical procedure in reporting costs or calculating 


Railway Mechanical Engineer 
AUGUST, 1948 , 


the costs per unit of service, it is questionable whether this 
or any survey can produce results which will be of value 
to the membership. Because of variation in operating condi- 
tions in the several sections of the country, it is doubtful 
whether statistics gathered on a nation-wide basis can be 
properly compared. 

It is the recommendation of this committee, therefore, that 
this subject be dropped and the docket closed. 


STANDARDIZATION OF PARTS 


In the 1947 report a recommendation was made to adopt 
as Recommended Practice for Diesel Switching Locomo- 
tives of 600 to 1,000 hp.: 

1. A standard axle 614-in. by 12-in. 

2. Two journal bearings for this axle. 

3. Essential dimensions for an interchangeable truck. 

These recommendations were made primarily as a test 
to determine whether there was a definite interest in the stan- 
dardization of parts for Diesel locomotives. All of the 
recommendations were carried, item one without dissent, and 
items two and three by large majorities. The comments 
offered in connection with the negative votes were of con- 
siderable value to the committee and some of them were 
incorporated into the drawings to be printed in the Manual 
as editorial changes. 

Some exception was taken to the inclusion of two styles 
of journal bearings. It was suggested that Style 1 which 
closely follows the general dimensions of the A.A.R. car 
journal bearing be retained, and Style 2 which covers a 
special bearing be eliminated. Style 2 was included because a 
large number of 600- and 1,000-hp. switching locomotives 
employing this bearing are now in service. The use of this 
bearing and the journal box adapted to contain it do not 
affect the fundamental idea of an interchangeable truck for 
these locomotives. It was thought desirable, therefore, to 
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show the Style 2 as an alternate. It was the hope of the 
committee that any newcomers into the field would adopt 
Style 1 as preferred. 

The item of essential dimensions for an interchangeable 
truck was illustrated by a drawing which covers the trucks 
essentially now used by three of the major builders of loco- 
motives of this size and type. No attempt was made to out- 
line a complete truck frame, but merely outline the dimen- 
sions necessary to make the truck interchangeable. A truck 
frame either fabricated or cast could be built to these essential 
dimensions with the result that many details could be used, 
‘even though the traction motors, which are the only reason 
for differences, were not interchangeable. 

The sketch shows the openings in the transom for the ven- 
tilation of the traction motors, as used by the three major 
producers of traction motors. A suggestion was made that 
a single opening with the largest area be shown. As a result 
of this suggestion, an addition has been made to the sketch 
which encompasses all three of those originally shown, and 
requires only the use of an adapter plate to use any one of 
the three motors. 

The other principal dimension which varies as between the 
three makes of traction motors concerns the motor nose- 
suspension lugs. A suggestion was received that the shortest 
lug only be shown so as to allow for the use of the largest 
motor, and for the smaller motors additions would be made. 
It was thought more desirable to approach this from the 
other direction and provide the longest lugs for the shortest 
motors, and simply cut off material for the largest motors. 
Thus a number of castings could be ordered for stock and 
readily adapted for any of the motors now generally in use. 

As previously indicated, no details are shown, and one of 
the suggestions was to the effect that the spring pocket be 
made ample to permit leeway in selecting the coil spring 
diameters. The commercial castings available have spring 
pocket of such size that most any practicable diameter of coil 
spring can be accommodated, suitable shim cups being used 
to maintain proper alignment. 

As pointed out in last year’s report, the truck frame such 
as contemplated makes it possible to standardize axles, wheels, 
journal boxes, bearings, and wedges, and, for locomotives 
of equal size and weight, the semi-elliptic and coil springs. 
With standard location of brake-rigging lugs and brake- 
cylinder pads, brake rigging can be largely standardized. 
The committee has before it the details listed above with a 
view toward presenting them to the Association as Recom- 
mended Practice to further the matter of standardization. 


CLASSIFIED REPAIRS 


Considerable space was devoted to this subject in the 1947 
report, and from the discussion which ensued, it was quite 
obvious that at this time there is no preponderance of opinion 
that there is a need for an outline of classified repairs to 
Diesel locomotives. The matter was laid before the Committee 
on Locomotive Construction as a whole and it was decided 
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to table the subject pending its revival if and when ex- 
perience shows that this procedure would be desirable. 


FIRE PROTECTION 


The committee had further contacts with the Fire Protec- 
tion and Insurance Section on the subject of fire protection. 
There is still a difference of opinion as to the matter of pro- 
viding a definite amount of water, with foam for combating 
fires underneath the locomotives. 

As far as the Mechanical Division is concerned, there is 
no objection to providing the water, if it is possible to find 
room for the necessary tanks and equipment. The direction 
of effort for the coming year will concern the possibility oí 
finding a suitable substitute for the water acceptable to both 
of the divisions involved. 


DIESEL LOCOMOTIVE BRAKE SHOES 


Investigation was made of the possibility of reducing the 
stock of brake shoes required for Diesel road locomotives 
by compromise-radius brake shoes, using an unflanged shoe 


Proposed unflanged car shoe with a 20-in. back radius for Diesel 
road locomotives 


18 Back 
a2 weal DIA. 


JO wHyeel Dia 


Diagram showing new and worn conditions on the compromise radius brake shoe 
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with an 18-in. back radius and compromise face radii for 
wheels from 36 to 42-in. in diameter, or a similar shoe with 
a 20-in. back radius. If the compromise-face shoes are used, 
there is an advantage in the use of brake heads with a 20-in. 
face and shoes with 20-in. back radius, since the average 
wear is more uniform, and less scrap should result. Railroads 
using long shoes on high-speed trains will recognize that 
the shoes illustrated are also usable on such cars. 


AXLE DESIGNATION OF ELECTRIC AND 
DIESEL-ELECTRIC LOCOMOTIVES 


Request has been received from a member road covering 
revision or clarification of Page F-103 of the Manual of 
Standard and Recommended Practices so as to make it more 
descriptive. In accordance with the recommended practice 
adopted in 1932, any locomotive, whether switch, passenger 
or freight, irrespective of capacity, if it has two four-wheel 
swivel trucks with two motors per truck, is classified the 
same, namely “B-B.” This subject will be continued on the 
docket and either a more descriptive nomenclature be pro- 
posed or the present nomenclature suitably illustrated with 
diagrams to make it more understandable and more uniformly 
applied when used. 

Attention is directed to pages F-234 and F-234-A which 
to date have not been revised in accordance with other sec- 
tions of the Manual of Standard and Recommended Practices. 
It is recommended that the secretary make the following 
editorial changes on page F-234 in order to bring this sheet 
in conformance with the balance of the manual: 

“Brake Shoes: No change. 

“Rolled Steel Wheels: For the 44-ton Diesel-electric 
switching locomotives, A.A.R. Specification M-107-46, 33-in. 
rolled-steel wheels No. 33G, as shown on Page G-43 of the 
A.A.R. Manual of Standard and Recommended Practices. 

“For the 600- to 1,000-hp. Diesel-electric switching loco- 
motives, A.A.R. Specification M-107-46, 40-in. rolled steel 
wheels No. 40A as shown on Page G-67-1946 of the Manual.” 


The Gas-Turbine Locomotive 


The complete program for a coal-burning gas turbine, as 
presented by Mr. John I. Yellott in June, 1947, at the A.A.R. 
Mechanical Division Meeting in Atlantic City, is still substan- 
tially correct. The preliminary engineering is being done on 
two locomotives, both being two-cab types. 

The American Locomotive Company design of locomotive 
will utilize the Allis-Chalmers power plant, and the Baldwin 
Locomotive Works design will utilize the Elliott power plant. 
The Elliott gas-turbine power plant is conservatively rated 
at 3,750 shaft horsepower, while the Allis-Chalmers unit has 
a nominal rating of 4,200. The time when these locomotives 
will be available on rails is subject to further revision. 


SANTA FE O1L-Firep Gas TURBINE 


The Baldwin Locomotive Works is constructing one oil-' 


fired gas-turbine passenger locomotive for the Atchison, 
Topeka & Santa Fe. This is a single-cab, 4-8-8-4 wheel ar- 
rangement locomotive, 91 ft. 6 in. long, coupler to coupler, 
dc. electric drive, is rated at 3,750 shaft horsepower, and 
is designed for 100 m.p.h. The gas-turbine power plant, gen- 
erators and motors will be supplied by the Elliott Company. 

The turbine power plant consists of a two-stage centrifugal 
compressor, a four-stage reaction turbine, a single combus- 
tion chamber, a regenerator, and interconnecting duct work. 
The turbine and compressor are built in a single rotor, sup- 
ported by two bearings. 

A railway-type double-armature d.c. generator is driven 
by the turbine through a reduction gear. Starting is accom- 
plished by motorizing one armature of the main generator 
with a 32-cell, 525-amp.-hour storage battery. Eight traction 
Motors and an a.c. generator for auxiliaries are provided. 
A dynamic braking exciter is overhung from the main gen- 
erator frame. 

The turbine rotor and blades are designed for 100,000 hr. 
operation at 85 per cent load, with a gas inlet temperature of 
1,275 deg. F. An inlet air cooling system (humidification sys- 
tem) is incorporated for the purpose of maintaining 3,000 
rail horsepower up to an altitude of 5,000 ft. and a tempera- 
ture of 100 deg. F. 

The estimated cycle efficiency, using Bunker C fuel oil at 
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full speed rating, is 22 per cent. This locomotive is scheduled 
on the rails during the year 1949. 


WESTINGHOUSE OIL-FirRED GAs TURBINE 


The Westinghouse Electric Corporation has designed an 
open-cycle, oil-fired gas turbine and this unit in March, 1948, 
had been tested at the South Philadelphia plant for more 
than 1,000 hr. The turbine power plant is a compact arrange- 
ment, developing 2,000 shaft horsepower. 

The power plant consists of a 20-stage axial compressor, 
12 conibistion tubes equally spaced in a circle arrangement, 
and an eight-stage turbine. For locomotive application, two 
2,000-hp. units can be mounted side by side in a single cab, 
or the cab can be arranged to accommodate a total of four 
units. These power units are directly connected to a double- 
armature d.c. generator through a reduction gear. Starting 
is accomplished by motorizing one armature of the generator 
and bringing the unit up to idling speed with storage batteries. 
The overall thermal efficiency ranges between 16 per cent and 
17 per cent at full-speed rating using No. 3 fuel oil or Bunker 
C fuel oil. Two units generally similar to the one under test 
are now under construction, and will be used to power a 
4,000-hp. Westinghouse locomotive, which will be completed 
in about 18 months. 


GENERAL ELECTRIC Gas TURBINE 


General Electric has designed an open-cycle, oil-fired gas- 
turbine power plant, and this unit in March, 1948, had been 
tested for 375 hr. under varying load conditions at its Schen- 
ectady works. The power plant is 19 ft. long, weighs approxi- 
mately 20,000 Ib. and develops 4,800 shaft horsepower when 
operating at full speed rating. 

The turbine power plant consists of a 15-stage axial flow 
compressor, six combustion tubes equally spaced in a circle 
arrangement, and a two-stage turbine. 

As proposed for locomotive use, the shaft of the com- 
pressor and turbine is directly connected to four d.c. genera- 
tors through gear-reduction units. The turbine is started by a 
Diesel engine connected to a generator which produces d.c. 
power for motorizing the d.c. generator and bringing the 
unit up to idling speed. 

The overall efficiency of this turbine, burning Bunker C 
fuel oil, is approximately 17 per cent at the shaft after allow- 
ance is made for losses and power-plant auxiliaries. It is 
estimated that a gas-turbine locomotive with a power unit 
similar to the one being tested will be available in one or two 
years. 

The members of the Committee on Locomotive Construc- 
tion are: H. H. Lanning (chairman), mechanical engineer, 
A.T.&S.F. Steam and Electric Locomotives Section; E. L. 
Bachman (vice-chairman), general superintendent motive 
power, Pennsylvania.; J. E. Ennis, engineering assistant, 
N.Y.C.; Frank Williams, chief mechanical engineer, Can. 
Nat’l; D. R. Calleri, mechanical engineer, Sou. Pac.; J. L. 
Ryan, mchanical engineer, St.L.-S.F. Diesel Locomotive 
Section; A. G. Hoppe (vice-chairman), general superintend- 
ent locomotive and car departments, C.M.St.P.&P.; K. 
Cartwright, chief mechanical engineer, N.Y.N.H.&H.; G. 
W. Bohannon, assistant chief mechanical officer, C.&N.W.; 
J. D. Loftis, chief motive power and equipment, A.C.L.; 
G. F. Wiles, supervisor Diesel-electric locomotive opera- 
tion, B.&O., Gas Turbine Locomotive Section; H. C. Wyatt 
(vice-chairman), assistant general superintendent motive 
power, N. & W.; J. B. Blackburn, engineer motive power, 
C. & O.; J. L. Carver, mechanical and research engineer, 
I. C.; E. P. Gangewere, superintendent motive power and 
rolling equipment, Reading; J. P. Ashby, Jr., assistant engi- 
neer Diesel and electric locomotive design, U. P. 


Discussion 


Members, in discussing this report, said that there are 
several matters of vital importance to roads operating Diesel 
power ; the question of brake shoes for road locomotives, lubri- 
cating oils, fuel oils and Diesel maintenance costs. The ques- 
tion of brake shoes resolved itself into specific recommenda- 
tions that practices should be so set up that (1) a minimum 
amount of braking should be done; (2) the maintenance of 
truck brake rigging should be so controlled that brake shoes 
apply evenly on all wheels, and (3) the roads adopt a type of 
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shoe that does not set up heat concentrations. It was suggested 
that these recommendations might contribute greatly to re- 
ductions in thermal cracking and wheel failures. 

In the matter of lubricating oils for Diesel engines there 
seemed to be a leaning toward a demand for a “universal” 
crank-case oil specification. 

With the increased demand and cost of Diesel fuel a mem- 
ber suggested that the roads should recognize the possibility 
of a trend toward lower cetane rating and an increase in sul- 
phur content. Such a trend might easily have a serious effect 
on engine performance and an increase in engine maintenance 
cost. 


Another member, taking exception to the committee's 
recommendation that the study of Diesel costs be discon- 
tinued, emphasized the value of a general knowledge oi 
Diesel operating costs in establishing operating policies. The 
chairman of the Diesel section of the report made the observa- 
tion that the lack of cooperation of member roads in supply- 
ing the type of data that the committee felt desirable resulted 
only in mass of data of little tangible worth. The situation. 
being what is is, formed the basis of the recommendation to 
discontinue the study. 

The report was accepted and the recommendations sub- 
mitted to letter ballot. 


Research To Improve Crank Pin Design 


Progress reports on 20 different types 
of crank pins show value of studies 
—Relief grooves and metallized pins 


The Committee on Crank-Pin Research, organized in 1938, 
was given the assignment of investigating the fatigue strength 
of steam-locomotive main crank pins and developing data on 
which to improve the design of these parts with the objective 
of reducing service failures due to the development of pro- 
gressive failures in the hub fit of the wheel center. Based on a 
survey of main-crank-pin failures on member roads conducted 
during the nine-months’ period of November 15, 1937, through 
August 15, 1938, a laboratory research program was under- 
taken at the Canton Laboratory of the Timken Roller Bearing 
Company, utilizing the A.A.R. axle fatigué testing machines 
previously installed and used for testing full sized 514-in. by 
10-in. axles. To utilize this existing laboratory equipment for 
the crank-pin research program it was necessary to limit the 
size of the crank pin specimens to the capacity of the axle 
testing machines. Crank pins having a wheel hub fit of 914-in. 
diameter were decided on and the crank-pin program has been 
carried along when the machines were available since 1942. 

During the six-year period from 1942 to 1948, two progress 
reports have been made and the third is in preparation. 


First Progress Report 


This report, dated March 11, 1943, outlined investigations 
on four types of crank pins as follows: 

Design i. (10 pins) was a straight cylindrical pin, and 
pressed into a wheel center having a straight cylindrical bore. 

Design 2, (7 pins) was a pin identical to Design 1, except 
that the outer end of crank pin wheel seat was tapered .008 in. 
on the diameter for a distance inside the wheel fit of 114 in. 

Design 3, (7 pins) was identical to Design 1, except that 
the wheel seat of the crank pin was cold rolled. 

Design 4, (2 pins) was identical to Design 1, except that 
the wheel seat of the crank pin was flame-hardened. 

The material of all pins reported in the first progress report 
was purchased to A.A.R. Spec. M-102-40, Grade 3, but the 
material was later found to conform to Specification M-104- 
37, Class A, normalized and tempered forgings. 

Results indicated in the first progress report were to the 
effect that the endurance limit (on the basis of 300,000 mi. 
simulated operation) on the Design 1 pin was 10,500 Ib. per 
sq. in. in the wheel fit. Incipient cracks were observed in all 
tests of this type with stresses as low as 7,000 lb. per sq. in. 
There was not sufficient test data to evaluate the other designs. 


Second Progress Report 


This report covers additional tests of the four crank-pin 
designs mentioned above. From the combined data available in 
this report a percentage rating, based on its fatigue strength 
in the wheel fit, was assigned to each type as follows: 


Per 

Cent 
Type 1—Cylindrical, machined ....0000000000.00000.... PLITA 100 
Type 2—Tapered seat... Seer EE N AS 136 
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Type 3—Rolled 2........eceeeceeccceeceececeseseeeseeeeenees 
Type 4—Flame hardened 

Considerable evidence indicated that fatigue cracks are 
initiated in the Type 1 pin at extremely low stresses and that 
the crack depth has a straight-line relation with the stress 
when plotted logarithmically. The endurance limit of this 
design was established as 11,000 Ib. per sq. in. 

Crack propagation characteristics in the Type 2 pin were 
very similar to those of the Type 1 pin. The endurance limit. 
however, was found to be 15,000 Ib. per sq. in. 

Type 3 pins did not break up to 22,000 Ib. per sq. in., the 
highest stress at which they were tested. Cracks were initiated 
at the lowest test stress of 9,000 Ib. per sq. in. It was evident 
that rolling the wheel seat surface materially retards the 
propagation, if not the initiation, of fatigue cracks. 

Some difficulty was experienced with thermal cracks which 
appeared during the flame hardening of the Type 4 crank 
pin. In general, the deeper the case the higher the fatigue 
strength of the crank pin. Grinding after flame hardening 
appeared to have a beneficial effect. 

The allowable fatigue strength after flame hardening and 
grinding appeared to lie between 16,000 and 18,000 Ib. per 
sq. in. depending on the exact treatment. 


Third Progress Report 


This report, which is now in preparation, is expected to be 
available about August 1, 1948, and covers the results of in- 
vestigations of 16 additional types of crank pins the charac- 
teristics of which are as follows: 

Type 5—Quenched on O.D. & I.D., tempered at 1000 deg. F. 

Type 6—Quenched, O.D. only, tempered at 1000 deg. F. 

Type 7—Quenched, O.D. only, tempered at 750 deg. F. 

Type 8—Quenched, O.D. & I.D., tempered at 500 deg. F. 

Type 9—Quenched, O.D. only, tempered at 500 deg. F. 

Type 10—Quenched, O.D. & I.D., tempered at 750 deg. F. 

Type 11—One-inch relief groove half in, half outside wheel 
fit. S 
Type 12—Ground wheel fit, tapered 0.003 in. on diameter. 

Type 13—Two-stage fit, inside half of wheel fit % in. larger 
than outside half. 

Type 14—Raised wheel seat. main parallel diameter % in. 
smaller than wheel seat. 

Type 15—Wheel seat shot peened. 

Type 16—Wheel seat metallized with 1.20C wire. 

Type 17—W heel seat shot peened and metallized with 1.20C 
wire, 

Type 18—(Combination of Types 3 and 11). Rolled wheel 
seat and relief groove. 

Type 19—(Combination of Types 3 and 10). Rolled wheel 
seat, quenched at 1,550 deg. F., tempered at 750 deg. F. 

Type 20—(Combination of Types 3, 10, and 11). Rolled 
wheel seat, relief groove, quenched at 1,550 deg. F., tempered 
at 750 deg. F. 
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The last three crank-pin types mentioned above were added 
in an effort to combine desirable characteristics of some previ- 
ous designs. The results of the investigation which were out- 
lined in the third progress report are as follows: 

Limited test data indicated that there was no noticeable 
difference between O.D. and 1.D. quenched compared to O.D. 
only quenched pins. Tempering at 500 degrees or 750 degrees 
gives far higher endurance limits than at 1,000 deg. F. The 
pins tempered at the lower temperatures showed fatigue re- 
sistance comparable to that shown by the rolled pin (Type 3). 
The 750 degree F. tempering is preferred because of the 
greater machinability of the resulting pin. 

Types 11 (relief groove) and 14 (raised wheel seat) 
showed 45 per cent improvement in fatigue strength over 
Type 1. Types 12 (tapered) and 13 (two-stage fit) had a 
fatigue strength only 14 per cent or less higher than Type 1. 
Crank pin Type 15, not machined after peening, showed a 55 
per cent increase in endurance limit over Type 1. Type 16, 
which was merely metallized, gave no evidence of improve- 
ment, whereas Type 17, which was shot peened and metallized 
had an endurance limit 64 per cent above that of the Type 1. 

None of the Type 18 (rolled and relief groove) pins broke 
in any tests up to the maximum stress of 22,000 Ib. per sq. in. 
Al pins, however, showed deeper fatigue cracks than corre- 
sponding Type 3 pins. Evidently some of the beneficial resid- 
ual stresses caught by rolling are relieved by the groove. 

The test runs of Type 19 (rolled and heat treated) pins 
indicate that no increased benefit can be reaped from rolling 
the Type 10 pin. The crack depth was approximately the same 
as that of the unrolled pin. 

Four tests on the Type 20 (rolled, relief groove, and heat 
treated) pin indicate that this design may have a higher re- 
sistance to fatigue cracking than any other pin investigated. 
This conclusion is based on the depth of fatigue cracks after 
completion of 300,000 equivalent miles at certain stresses 
compared to the values recorded for other types of pins under 
the same conditions. 

No tests were run at stress levels over 22,000 Ib. per sq. in. 
because it was found impossible to keep the pin from pulling 
out of the wheel bore at those loads. 


Road Service Experience 


Information received from some member roads covering 
experience with main crank pins modified to take advantage 
of experimental data available as a result of a laboratory 
research program covers crank pins with relief grooves. For 
example, the Missouri Pacific reported as of January 17, 1948, 
on the expensive use of crank pins having machined and 
polished relief grooves. 

Experimentation with the relief groove (Laboratory Type 
11) on this railroad was started in 1941 and the practice was 
adopted as standard in September, 1945. A typical application 
to a main pin for heavy power is shown in Fig. 1, and the 
position of the groove with respect to hub fit is indicated in 
Fig. 2. It is the practice on this railroad to prestress the bore 
in the crank-pin hub before application of the crank pin by 
pressing through a plug as shown in Fig. 3. 

Before the use of this type of pin and practice in applica- 


LOCATE THESE GREASE HOLES 
ON OPPOSITE SIDE OF PIN FROM 
WHEN APPLYING, 


IMPORTANT: THIS SURFACE TO 
BE POLISHED UNTIL FREE OF 
ALL TOOL MARKS AND SCRATCHES 


NOTE: CAVITY IN PIN TO BE 
FILLED WITH GREASE 


Fig. 1—Crank pin design with relief groove 
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tion, cracks developed at a point just inside the wheel fit and 
the service life of main crank pins was limited to 150,000 
miles. Since the use of the relief groove pin and prestressed 


Fig. 2—Diagram of pin showing location of relief groove 


hub bore the mileage limit was first increased to 300,000 miles. 
Later (when no cracks were found in most pins after the 
longer service period) the mileage limit was discontinued 
altogether and pins are now renewed on the basis of wear to 
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APPROX POSITION OF PLUG AT 
INSIDE HUB FACE OF WHEEL BEFORE 
PRESSURE IS APPLIED TO PLUG 


z 


Dimension “A” = wheel bore plus .025 in. min. to .040 in. max. 

Initial wheel bore to be 1/32 in. under dia. as specified on wheel 
drawing. EA 

Example: -Drawing calls for 10 in. bore, initial bore equals 
9 31/32 in. Make plug 9 31/32 in. plus 0.25 in. minimum to 
plus .040 in. maximum, which will give finish bore 9.96875 in. + 
.025 in. = 9.99375 in. or 9.96875 in. + .040 in. = 10.00875 in. 
or approx, 10 in. as specified. 


Fig. 3—Bore pre-stressing plug 


a diameter 5/16 in. less than that shown on the drawing. One 
pin is recorded to have traveled 563,000 miles before it was 
removed on account of wear. 


Pennsylvania Metallized Crank Pins 


A report furnished under date of January 14, 1948, by the 
Pennsylvania covering its service experience with metallized 
wheel-seat crank pins, states that experimental service instal- 
lations were started in 1942 on six Ils freight locomotives (12 
pins). Ten pins were later applied experimentally to K4s 
locomotives in high-speed passenger service. 

The crank pins were prepared by machining the wheel 
seat to 1/16 in. less than the diameter of the wheel bore. The 
surface was then knurled and shot blasted before building up 
with 1.2 per cent carbon spraymetal wire until the pressed fit 
diameter was 1/16 in. larger than the wheel bore. The wheel 
fit area was then ground to the size required to obtain a 165- to 
198-ton mounting pressure. Seven of the twelve pins on the 
Ils freight locomotives have been removed. None was cracked 
in the wheel fit. Five pins were still in service at the time of 
reporting and two had completed over 145,000 mi. 

All ten pins were removed from the class K4s passenger 
locomotives after the prescribed limit of about 125,000 miles. 
Five of the ten were cracked in the fillet, but none in the 
metallized wheel seat. 

The original report contained photographs of the spray- 
metal portion of a crank pin removed from a Pennsylvania 
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Class Ils locomotive showing the lack of contact near the 
fillet on the opposite side of the crank pin from the keyway. 
The bearing areas of both pin and wheel were practically 
smooth on all metallized pin applications after removal. Other 
photographs showed the condition of the crank pin after 
removal.—EDITOR 

The railroad’s conclusions, based on its experience with 
the preparation and application of the experimental groups 
of metallized main crank pins in freight and passenger service, 
as of January 14, 1948, was stated as: 

1—AlIl main crank pins with the metallized sleeve were 
found to be tight in the wheel center at the time of removal, 
requiring from 200 to 360 tons pressure to start the pins out. 

2—All but two of the seventeen pins removed came out 
without damaging the metallized sleeve. A small piece of the 
metallized sleeve broke out at the keyway on two of the Class 
Ils pins. 

3—There were no cracks found in the pressed fit portion of 
either the Iis or the K4s main crank pins when removed from 
the wheel centers. 

4—The metallized sleeve provides protection against galling 


the pressed fit surface of the main crank pin, or the wheel 
center. 

5—As the wheel-center pin holes are not scored in applying 
or removing the pin, less material will have to be machined 
out in truing up the pin hole for another pin application, thus 
increasing the life of the wheel center, and reducing shop 
costs of crank-pin renewals. 

No comparative tests were made with unprocessed pins of 
the same base material in parallel service, the application 
being made to note the condition of the pressed-fit surfaces 
and the reliability of the pins thus processed with the metal- 
lized sleeve staying tight in actual road service over a period 
of time. 

The members of the Committee on Crank-Pin Research 
are J. R. Jackson (chairman), mechanical engineer, Mechani- 
cal Division, A.A.R.; K. Cartwright, chief mechanical engi- 
neer, N.Y. N.H. & H.; J. B. Blackburn, engineer motive 
power, C. & O.; E. L. Bachman, general superintendent mo- 
tive power, Penn.; G. W. Bohannon, assistant-chief mechani- 
cal officer, C. & N.W. 

The report was accepted. 


Research to Improve Car Axle Design 


A ten-year research program summarized in 
progress reports—Relief grooves show value 


The Committee on Axle Research, organized in 1937, was 
` given the assignment of determining the fatigue strength of 
the then A.A.R. standard (1928) all-purpose black-collar axle 
design and developing data on which to base the design of a 
car axle having a higher factor of safety against fatigue 
failures in the wheel set fit. 

In December, 1937, a higher number of fatigue tests, mostly 
on full size 514-in. by 10-in. axles, have been run on the test- 
ing machines at the plant of the Timken Roller Bearing 
Company, Canton, Ohio. During the ten-year period, 1938- 
1948, six progress and two special reports have been issued 
and the seventh progress report is in preparation. 

The axle research program at the Canton laboratory is 
being continued on a group of heat-treated axles of the 1940 
passenger-car design for comparison with the as-forged and 
a anes number of normalized and tempered axles previously 
tested. 

The tangible results of the research program were the 
adoption of a new passenger-car axle in 1940 (Research 
Design No. 6), and the Urschel-Pittsburgh tubular axles 
as an alternate standard in 1941. The 1928 standard black- 
collar axle, smooth forged between wheel seats, is still the 
standard freight axle. 


First Progress Report 


The first progress report, dated May 1, 1938, dealt with 
three types of axles as follows: 

Design 1—The 1928 standard A.A.R. 534-in. by 10-in. car 
axle, having a 7-in. wheel seat diameter. 

Design 2—Axles varying from the 1928 standard by an 
increase in the wheel seat diameter to 754-in. and removal of 
the black collar. 

Design 3—Axles varying from the 1928-standard by an 
increase in the wheel seat diameter to 81%-in. and removal of 
the black collar. 

All axles in these and subsequent tests were run with 
wrought-steel wheel discs unless otherwise stated. 

The results of these tests indicated that the allowable 
wheel-seat fatigue stress (on the basis of 84,300,000 stress 
reversals, or 150,000 equivalent miles) for the 1928 standard 
(Design 1) axle was 11,000 Ib. per sq. in. 

Insufficient data were available to find values for the stress 
at which a Design 1 axle would not develop fatigue cracks, 
or for any quantitative evaluation of axles of Designs 2 or 3. 


Second Progress Report 
The second progress report, dated November 1, 1938, 
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covered further tests on axles of the same three designs. The 
results of these tests were: 

The 11,000 Ib. per sq. in. endurance limit for the Design 
1 axle was confirmed and 9,000 Ib. per sq. in. was fixed as 
a preliminary figure for the stress below which no cracks 
develop in the wheel seat in at least 150,000 equivalent miles. 
The body portion of the axle has a capacity about 40 per 
cent greater than the wheel seat, assuming Reauleaux load- 
ing. 

For the Design 2 axle (75-in. wheel seat, no black collar) 
the endurance limit was found to be 14,000 Ib. per sq. in. an 
improvement of 27 per cent over the 1928 standard (Design 
1) axle. Because of the increased section modulus, this axle 
design can carry a load 64 per cent greater than the 1928 
standard axle without breaking in the wheel seat. Sufficient 
tests were not run to determine the stress at which fatigue 
cracks will not be initiated in the wheel seat, but a value of 
at least 12,000 lb. per sq. in. was indicated. Assuming this 
improvement, an increased axle capacity before development 
of fatigue cracks of 72 per cent was indicated possible by the 
use of the Design 2 axle compared to Design 1. This increase 
could be fully realized without danger of breaking the body 
portion of the axle. 

The Design 3 axle (8%-in. wheel seat, no black collar) 
did not break off in the wheel fit unless stressed beyond 16,000 
Ib. per sq. in. The capacity of the axle based on fatigue 
strength in that portion was indicated to be 127 per cent above 
the Design 1, and 38 per cent above the Design 2 axle. These 
values are not significant because the body portion of the 
axle is weaker that the wheel seat section in this design. It 
was for that reason that no further tests were run on this 
type of axle. 

Third Progress Report 

The third progress report, dated June 1, 1939, covers tests 
on axles of Designs 1 and 2, which are described above, and 
on two new Designs 4 and 5. There was some question 
whether the wheel seat diameter of 754-in. for Design 2 
would permit the use of existing wheels without danger of 
reducing the hub thickness of the wheel below safe values. 
For this reason axle Design No. 4 with a 7 9/16-in. diameter 
wheel seat and without black collar was tested. The body 
diameter of this axle was increased %-in. adjoining the 
wheel seat and 1/16-in. at the center over the Design 
axle. Design 5 is one sometimes used in service for incr 
load capacity. Its body and wheel-seat diameters are those 
of a 1928 standard A.A.R. 6-in. by 11-in. axle with the black 
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collar; the dimensions of its journal are 5%-in. by 10-in. 

The results of these tests were: 

The 11,000 Ib. per sq. in. endurance limit and 9,000 Ib. 
per sq. in. initial crack limit were confirmed for the Design 1 
axle. Similar values of 14,000 Ib. per sq. in. and 13,500 Ib. per 
sq. in. respectively were established for the Design 2 axle. 
Several tests were made with axles having a 2!4-in. radius 
fillet adjoining the inside hub face of the wheel seat. The 
larger fillets eliminated cracks which occurred with the 1}4-in. 
radius fillets. 

The endurance limit of the Design 4 axle was indicated as 
14,000 Ib. per sq. in. and the initial crack limit, 12,000 1b. 
per sq. in. The values for tre Design 3 axle had not been 
definitely determined, but it did not appear that they would be 
very favorable. 

Of the 68 axles tested up to that time, 11 developed failures 
in the body. None of these axles was of Design 1. The Designs 
2, 4 and 5 axles broken in the body were cracked in the 
wheel seat at the time of the failure. It appears that the 
minimum endurance limit of the axle body is approximately 
17,500 Ib. per sq. in. 

The tests up to this point indicated that the raised wheel 
seat and the elimination of the black collar would increase the 
initial crack limit of the axle by as much as 50 per cent. 


Fourth Progress Report 


The fourth progress report, dated April 1, 1940, covered 
the added design (Design 6) representing a combination of 
Designs 2 and 4 which was added to accommodate wheel- 
mounting tolerance conditions, to minimize the scrapping 
of existing wheels due to having too thin a hub section, and 
to maintain the same axle body diameter at the center and 
approximate taper as exists on 1928 standard axles. For 
the purposes of this test the data of Designs 4 and 6 may be 
used as pertaining to one design, because the wheel seat por- 
tions are identical. 

A limited number of axles from normalized and tempered 
material were tested. All others were machined from as-forged 
axle stock. 

The results of these tests were: 

Axle Design 6 was rated as the best of the designs tested 
and was recommended for adoption as the new A.A.R. stan- 
dard for passenger car axles. It gives an allowable design 
fatigue stress in the wheel seat 60 to 80 per cent greater 
than the 1928 standard design. (Part ITI covers redesign 
methods and calculations). 

Insufficient data had been gathered to formulate a decision 
about the advantage offered by normalizing and tempering 


of axle stock. 
Fifth Progress Report 


The fifth progress report, dated May 27, 1941, covered 
another group of tests of Design 6 (new 1940 standard) to 
study the effect of normalizing and tempering to A.A.R. 
Specification M-104, and of variations in carbon content 
within the range of material specification No. M-101. The 
effects of reducing wheel hub thickness to 34-in. adding a 
relief groove at the position of the black collar on the 1928 
Standard axle, and flame hardening, or metal spraying the 
axle wheel seat were studied. The report also submits some 
fatigue data on tubular types of axles. 

ests on one-quarter-size scale models were run to study 
methods of clamping the generator pulley to the body of the 
axle in a way to prevent excessive stress concentrations. 

The results of these tests were: 

It was found that the as-forged axles with carbon content 
near the minimum range in Specification M-101 (0.39 to 
0.43 per cent) had a higher endurance limit than either the 

igher carbon as-forged or the normalized and tempered 
axles. The as-forged axles tested also had a larger spread 
between the endurance limit and initial cracking limit than 
the Specification M-104 axles. The higher carbon content 
material provided the highest initial crack limit. 

The tests with 34-in. wheel hubs indicate that no hub 
ailures are caused by the decrease in hub thickness, and 
that no appreciable effect on the axle fatigue stress can be 
noted. The relief groove at the black collar location on Design 

axles tends to show some increase in the endurance limit 
of the 1928 Standard axles. The tests are being continued to 
obtain quantitative results. 
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Two Design 1 axles were metal sprayed and two flame 
hardened in the wheel-seat portion to find whether these 
processes may help to prolong the life of this type axle. Re- 
sults were sufficiently encouraging to continue this phase of 
the investigation. 

The Urschel-Pittsburgh type tubular axle tested was found 
to have an incipient crack limit of 13,500 1b. per sq. in. which 
is a 12 per cent improvement over the new standard (Design 
6) axle. The rate of crack propagation in the Urschel axle 
was less than in the Design 6 axle. Carnegie-Illinois hollow 
axles gave comparatively poor results, while Timken hollow- 
axle tests with a number of widely different heat treatments 
showed no definite trend. Results of tests, also not very con- 
clusive, on Dominion Foundaries and General Steel Castings 
hollow axles are shown in the tabulation. This is as a matter 
of record. 

Tests on one-quarter-size scale model axles revealed that 
y,-in. thick steel split bushings between the pulley and the 
axle as as detrimental to axle fatigue strength as the press 
fit of a wheel. The use of a rubber bushing, or corrugated 
steel sleeve between the pulley and axle was found to give 
much higher axle fatigue strength than that obtained with 
the steel split bushing. 

Sixth Progress Report 

The sixth progress report, dated September 17, 1942, gives 
the results of tests using wheels with 34-in. hubs the effect 
of clamping generator pulleys on axles, and the use of rolled 
wheel fits. Axle Designs 7 and 8 were introduced and tested. 
Design 7 has a relief groove machined in place of the black 
collar on the Design 1 axle. Design 8 has the black collar 
machined down to wheel seat diameter size. Both types are 
designed to increase the life of 1928 Standard axles now 
in use, 

The results of these tests were: 

Tests data indicate that reduction of the minimum hub 
thickness on 5%4-in. 10-in. wheels to 34-in. results in neither 
slipping of the wheel on its seat nor early fatigue failures in 
the hub. 

The clamping action of a generator pulley on passenger 
car axles tends greatly to decrease the axle fatigue strength 
of the body portion of the axle between the wheel fits. Of 
the three designs tested the Pullman rubber bushing had 
the least detrimental effect. Corrugated steel bushings de- 
crease the allowable stress in inverse relation to their length. 
Water spray on the clamped area decreases the permissible 
stresses considerably beyond mere clamping. 

Fatigue tests on second-hand axles (both 1928 and prior 
standard) and their modifications (black collar machined 
off) revealed that compared to new 1928 axles they have 
22 per cent less resistance to initiation of fatigue cracks, but 
the same endurance limit. The Design 7 axle with a relief 
groove increase the endurance limit from 11,000 Ibs. per 
sq. in. to 12,500 Ibs. per sq. in. Design 8 (no black collar) 
indicated no improvement over Design 1. 

Tests on new axles showed an increase in endurance limit 
of 27 per cent for axle Design 7A (relief groove 14-in. 
from inside hub face) and 63 per cent for Design 7B (relief 
groove flush with wheel hub) over Design 1 (1928 Standard). 
The improvement in initial cracking limit may be about 
half that amount. 

Cold rolling wheel fits increases the endurance limit of the 
Design 6 axle. The rate of fatigue crack propagation is con- 
siderably retarded by cold rolling. Exact quantitative results 
are not available. 


Seventh Progress Report 

The seventh progress report, now in preparation, covers 
the complete investigation of axles conforming to A.A.R 
Material Specification M-101 (non-treated alloy steel). Ten 
Design 1 (1928 Standard) and nine Design 6 (1940 Stan- 
dard) passenger-car axles were tested to compare their 
fatigue strength in cast-iron vs. wrought-steel wheel disks, 
and six additional Design 6 axles were tested for body fatigue 
stress. 

The results of these tests were: 

It was found that in cast-iron wheel disks there is little 
difference in the endurance limit of designs 1 and 6 axles, 
whereas the Design 6 axle is superior to the Design 1 in 
wrought-steel disks. For both designs the cast-iron wheel 
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was less detrimental in terms of initial cracking limit and 
fatigue crack depth than the wrought-steel wheel. 


Endurance limit, Initial cracking limit, 


16 per in. 6 per sq. in. 
Cast rought Cast “Wrought 
Iron teel Iron Stee 
Disk Disk Disk Disk 
Design 10.0... eee 15,000 11,000 12,000 9,000 
Design 6..........-.--:sccceceeeee 16,000 16,000 12,000 9,000 


Of the six Design 6 axle bodies tested at this time, none 
broke at a stress less than 20,500 Ib. per sq. in. in the body. 
Experience with over 100 axle bodies indicates, however, 
that the minimum fatigue stress in the unrolled body portion 
is 17,500 lb. per sq. in., although some axles did not break 
at stresses as high as 25,000 Ib. per sq. in. in 150,000 equiva- 
lent miles operation. 


Axles with Generator Pulleys 


The report called the attention to special reports covering 
supplementary investigations at the Canton laboratory on 
tests of 51%4-in. by 10-in. axles with generator pulleys. A 
special test was run for the Pennsylvania to study further 
the effect of clamping pulleys on passenger car axles. 

The results of these tests were: 

The allowable stresses in the axle body to prevent breaking 
off were found to be 19,500 Ib. per sq. in. for A, 18,500 Ib. 
per sq. in. for B, less than 17,900 Ib. per sq. in. for C, and over 
23,000 Ib. per sq. in. for D. The results supplement the A.A.R. 
tests described in the Sixth Progress Report. 


Tests of Tender Axles 


In 1942 the committee was informed of the prevalent service 
condition of fatigue cracks developing in the wheel seats 
of 6%4-12-in. 1928 Standard A.A.R. axles under six-wheel 
locomotive tenders on the Norfolk & Western, and suggested 
that the initiation and development of these fatigue cracks 
into axle failures might be prevented by machining relief 
grooves at the black collar locations. Acting on the commit- 
tee’s suggestion, the railroad undertook a road-test program, 
starting late in 1942 and early 1943. Four complete tender 
sets (24 axles) were selected from axles removed from service 
on account of fatigue cracks having developed in the wheel 
seat between the black collar and inside of wheel hub face. 
The cracks were removed by machining off the black collars 


Fig. 1—Location of relief groove in N. & W. tender axle 


and providing relief grooves. The modified 614-12-in. axles 
were proportioned to the experimental Design 7, 514-10-in. 
axles included in the laboratory test program. 

The four tender sets (24 axles) applied for service tests 
had the following wheel-seat finishing variations, in addi- 
tion to the machined and cold-rolled relief grooves: 

Solid Bearing Axles: Six axles with wheel seats machined 
only; six axles with wheel seats cold rolled after machining 
and six with wheel seats flame hardened after machining. 

Roller Bearing Axles: Six axles with wheel seats ground 
only. 

The results of these tests were: 

As of September 30, 1947, the railroad reported 18 out 
of the original 24 reconditioned axles still running and that 
they had made from 237,707 to 331.880 service miles per axle. 
Four of the solid-bearing axles had been scrapped on ac- 
count of hot journals, and one additional solid-bearing axle 
was lost. One roller-bearing axle had been scrapped on ac- 
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count of rotation of the inner bearing race on the axle and 
fine circumferential cracks in the wheel seat, approximately 
one inch from the outer edge. 

No conclusive information had developed relative to the 
various wheel-seat finishing operations included in these 24 
reconditioned axles. 

The Norfolk & Western was so favorably impressed with 
the results of these original tests of the 24 reconditioned 
6%4-in. by 12-in. axles with machined and cold rolled relief 
grooves that a total of 188 additional new roller-bearing 
tender axles, conforming to Fig. 1, had been placed in service 
as of October 21, 1947. After five years of service experience 
they have concluded that the relief groove has proved bene- 
ficial in preventing the development of fatigue cracks at the 
inner end of the wheel seat. 


Letter Ballot Items 


The following actions approved by this committee and 
concurred in by the Committee on Car Construction, were 
recommended for action as 1948 letter ballot items. 

1—Axles under cars in BX service. All new cars built 
after January 1, 1949, or cars converted for BX service after 
January 1, 1949, shall be equipped with A.A.R. 1940 stan- 
dard passenger-car axles (page D-3-1947, Manual). 

2—Adoption of the A.A.R. 1940 standard passenger-car 
axle as A.A.R. standard all-purpose axle. Present standard 
for new passenger-car axles, adopted in 1940 (page D-3-1947, 
Manual), to be made standard for all purposes and to replace 
the present standard black-collar axle for freight cars, 
adopted in 1928 (page D-6-1947, Manual): effective date 
to be established. 

The members of the Committee on Axle Research are J. R. 
Jackson (chairman), mechanical engineer, Mechanical Divi- 
sion, A.A.R.; T. P. Irving, engineer of car construction, 
C. & O.; T. D. Sedwick, engineer of tests, C. R. I. & P.; J. A. 
Gower, assistant mechanical engineer, Pennsylvania; K. 
Cartwright, chief mechanical engineer, N.Y., N.H. & H.: 
J. B. Blackburn, engineer of motive power, C. & O.; H. H. 
Haupt, general superintendent motive power, Pennsylvania; 
A. M. Johnsen, engineer of tests, Pullman Company; G. W. 
Bohannon, assistant chief mechanical officer, C. & N.W. and 
E. L. Johnson, assistant chief engineer motive power and 
rolling stock, N.Y.C. 


Discussion 


The attitude of several people toward the value of the in- 
formation submitted in the axle research report is typefied 
by that of the following abstract of a written discussion sub- 
mitted. “I doubt whether axles of the former M.C.B. and 
A.A.R. designs when used under tenders were ever suf- 
ciently free from fractures to be regarded as entirely satis- 
factory. Trouble of this nature seems to have increased with 
every step in the progressive increases in tender capacity, 
weights and speed. When viewed in the light of experience, 
the 51%4-in. by 10-in. axle, the subject of this research, was 
a particularly bad offender. The design of this axle was 
checked according to every available formula or standard 
and found to be correct. However, the axles continued to fail 
as they had done over a long period of time. The report of 
the committee sheds much light upon the reasons for these 
continued failures, but the basic part of the information comes 
to us about 30 years too late.” 

Continuing, he said, on our road, “The problem of the 5%4- 
in. by 10-in. axle tender was solved by a long series of 
studies, including the nature, location and extent of fractures. 
locomotive mileage, etc. As a result of these studies, wheel 
fits were progressively and arbitrarily increased in diameter 
until failures in this location ceased. As wheel fit failures 
abated, the frequency of failures in the body portions of the 
axle increased, and one failure of this kind resulted in a 
disastrous accident to an important passenger train. The 
middle portion of the axle was then reinforced substantially 
and promptly. At the conclusion of this program the diameter 
of wheel fit stood at 75% in. and the middle portion of the axle 
was cylindrical 7 in. in diameter with fillets of 16 in. radius 
joining the cylindrical portion to each of the wheel fits. This 
design remains unchanged as of this date, and I can count 
on my fingers all of the fractures that have been reported. 
as regards friction bearing axles, in 30 years. 
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“The studies and developments which resulted in the above- 
mentioned reinforcements required a period of approximately 
five years for completion. Had the data which have been dis- 
closed in this report been available, at that time, the design 
could have been corrected over night, some unnecessary 
weight could have been saved in the design of the axle, and 
several very expensive accidents might have been avoided. 
The real purpose of the foregoing narrative is to emphasize 
the value of research and not to brag ahout what was accom- 
plished, although we are not ashamed of it. 

“The committee, in addition to reinforcing the points of 
basic weakness in the 514-in. by 10-in. axle design, has de- 
veloped other information of value through its research work. 
One of the most important of these developments has been 
the elimination of the black collar, a long overlooked stress 
raiser located at a vital spot in the axle. I had to think about 
this for a long time before visions of derailments due to 
wheels becoming loose and shifting on axles, disappeared 
trom my mind, but both the black collars and the visions are 
now gone and I am glad of it. 

“Another very interesting development in this research 
has been the strengthening effect of surface hardening of 
wheel fits either by work hardening or heat treatment. I 
believe exterior surface hardening is the secret of the success 
of the hollow axle which was recently adopted as an alter- 
nate standard. 

“T have been surprised at the low stresses which have been 
set up as endurance limits and initial cracking limits for the 


51%-in. by 10-in. axles. I am mystified by the statements which 
have been made in attempting to distinguish between these 
limits . . . I am still unable to understand why repeated 
stresses of sufficient magnitude to initiate fractures would 
not also propagate them to final completion. The inference is 
that surface cracks which do not progress are produced by 
extreme and unusual forces acting upon wheel flanges. I find 
it difficult to accept such an explanation. In view of my 
inability to understand this matter, I intend, when using the 
research data, to regard the stresses which are shown as 
initial cracking limits, to be the maximum stresses for which 
axles should be designed. 

“New passenger-car-axle designs adopted in 1946, and now 
proposed for freight cars, are shown and described on Page 
D-3 of the Manual in terms of diameters and lengths. These 
axles are also being considered for locomotive tenders. This 
system of specifying design details would pass without ques- 
tion if it were not for the fact that we now find axles of the 
same journal size used with wheels varying in diameters 
between the limits of 33 in. and 42 in. The increase in bend- 
ing moment produced by a horizontal force acting upon the 
flange of a 42-in. wheel would be roughly 12 per cent greater 
than that produced by an equal force acting upon the flange 
of a 36-in. wheel, which I believe was the size considered in 
the research. I feel that this difference in wheel diameters 
is too large a factor to be overlooked.” 

(The report was accepted and the recommendations ad- 
mitted to letter ballot.) 


Locomotive and Car Lubrication 


Roller bearing lubricants and 
Diesel oils subject of studies 


Since the 1947 report, the committee has held two meetings 
at Chicago, October 15, 1947, and April 8, 1948. None of 
the items covered in this report require letter-ballot action. 


Roller-Bearing Lubricants 


The first progress report, dated April 30, 1946, was ap- 
proved by the General Committee and distributed to mem- 
ber roads. A brief summary of this report was included in 
the 1946 annual report of this committee. By reason of the 
use of the Indianapolis laboratory for other purposes, no 
work was accomplished on this project during the calendar 
vear 1946. 

The second progress report covered work accomplished 
during the calendar year 1947, under the immediate direction 
of the mechanical engineer’s office of the A.A.R., and under 
the general supervision of this committee. In addition to the 
S.K.F. bearing assembly covered by the first report, the report 
covers tests with different lubricants on bearing assemblies 
supplied by Timken, Hyatt, and Fafnir, looking toward a more 
uniform practice by the various railroads, especially those 
passenger-car runs which cover portions of several railroads 
hetween terminals. This report was submitted to the General 
Committee with the recommendation that copies he made 
available to member roads as information. 

That portion of the recommendations in our 1946 annual 
report dealing with tests at sub-zero temperatures has not 
been realized, as the necessary refrigeration equipment was 
not available in time. A completely refrigerated testing room 
has been installed at the Indianapolis laboratory and it is 
expected to obtain low-temperature test data during the cur- 
rent year. 

The results obtained with three additional types of roller 
hearings substantiate the conclusion reached in the first 
report, and indicate that the general type of oil now used 
on the railroads for lubrication of the conventional waste- 
Packed journal box will provide a suitable and economical 
lubricant for roller bearings under passenger cars in inter- 
change service. a 

t is recommended that the program now under way be 
Continued to a point where specifications for unified lubrica- 
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tion practice for both passenger and freight equipment in 
interchange service may be developed and submitted for ap- 
proval. 


Journal-Box Wedge 


A joint committee consisting of three members of this 
committee, and three members of the Car Construction Com- 
mittee, was appointed to review the dimensions and tolerances 
of the journal-box wedge and report. Since any study of 
tolerances necessarily involves the dimensions of the journal 
box, these will also be considered in the study. 

The subject of reclamation of wedges was raised by the 
Purchases and Stores Division, and considered by the Com- 
mittee on Car Construction, which, in turn, requested the ad- 
vice of this committee with respect to location of wear on 
wedges which might justify reclamation, and suggestions 
as to procedure. This subject is being canvassed on the rail- 
roads represented on this committee. 


Diesel Crank-Case Lubrication 


The committee finds that Diesel crank-case oils are being 
produced by a number of oil companies from a variety of 
hase petroleum stocks which differ in their characteristics 
and behavior. In many cases, additives are used for the pur- 
pose of improving the lubrication qualities on the one hand, 
and mitigating the undesirable properties on the other hand. 
In the interest of providing reasonable latitude in the pur- 
chase and use of lubricating oil, the committee proposes to 
investigate those properties which influence the compatibility 
of oils brought together in the same crank case with the idea 
of establishing standards for desirable properties. 


Journal-Box Lids 


Since the approval of Specification M-120-47 the com- 
mittee has been contacted by several manufacturers looking 
toward submission of lids for approval. The committee de- 
sires at this time to acknowledge the cooperation of the manu- 
facturers in producing a suitable journal-box closure. 

Up to the time that this report was sent to press, the follow- 
ing makes of lids have been formally submitted, tested, and 
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approved: Symington-Gould No. B265A for 5 inches by 9 
inches and 5% inches by 10 inches journal boxes; National 
Malleable Flexo No. 4, 5 inches by 9 inches and 51⁄4 inches by 
10 inches journal boxes; Union Spring Manufacturing Co. 
No. 9278-A for 5 inches by 9 inches and 5% inches by 10 
` inches journal boxes and Union Spring & Manufacturing Co. 
No. 9279-A for 6 inches by 11 inches journal boxes. 

The committee again draws attention to the fact that a 
journal-box lid can be no better than the box to which it 
is attached. Many journal boxes have been operating with 
loose fitting and bouncing lids, with the result that the hinge 
lug and hinge pin hole are badly worn. To apply a new lid 
to a worn journal-box hinge lug not only defeats the pur- 
pose of a suitable journal-box closure, but results in rapid 
destruction of the lid itself, due to rattling and bouncing. On 
the other hand, the application of a specification lid to a jour- 
nal box in good condition produces a tight fit which eliminates 
bouncing and thereby largely eliminates wear. 


Tests of Box Closures 


At the suggestion of the mechanical engineer, A.A.R., 
several railroads have instituted service tests of various com- 
binations of journal-box closures, journal boxes being oper- 
ated in similar service with various lid closing pressures, with 
and without dust guards, and also with and without auxiliary 
devices, such as deflecting strips and hooded extensions. While 
these tests are still in progress, the data so far available sup- 
ports the general impression that a tight-fitting lid, with 
adequate spring pressure, is the best practical closure for the 
front end of the journal box. 


Proposed Lubrication Manual 


The committee has undertaken the preparation of a manual 
which will bear the same relation to lubrication practice as 
the Wheel and Axle Manual, for example, bears to wheel 
and axle practice. Suggestions from the membership, and 
also from the various car foremen’s associations will be ap- 
preciated by the sub-committee in charge of this work. 

The members of the Committee on Lubrication of Cars 
and Locomotives are L. B. Jones (chairman), engineer of 
tests, Pennsylvania; J. W. Hergenhan (vice-chairman), 
assistant engineer, test department, N.Y.C.; E. C. Ellis, 
superintendent car department, C. & O.; A. J. Picheto, gen- 
eral air brake engineer, I.C.; R. E. Coughlan, chief metallur- 
gist and engineer of tests, C. & N.W.; W. G. Alten, mechan- 
ical inspector in charge of lubricating matters, C. B. & Q.; 
D. C. Davis, lubricating supervisor, A. T. & S. F.; E. H. 
Jenkins, assistant general superintendent car equipment, 
Western Region, C.N.R. _ 

Discussion 

A member, in commenting on the conclusion in the report to 
the effect that “the general type of oil now used for the lubri- 
cation of conventional waste-packed journal boxes will pro- 
vide a suitable and economical lubricant for roller bearings” 
made the observation that if a lighter oil is to be used for 
this purpose the closure will of necessity have to be more 
closely watched to prevent leakage. 

Another member made the comment that the conventional 
bearing and box is definitely obsolete and that concerted action 
should be taken now to assure the development of a new type 
of journal bearing. 

Speaking on the subject of Diesel crank-case oils several 
members commented on the confusion that is being caused on 
many roads due to the practice of using several different types 
and specification of crank case oil and emphasized the de- 
sirability of the railroads and the Mechanical Division taking 
such joint action as will bring about a study of the problems 
in connection with the lubrication of the different types of 
Diesel engines now in motive power service and ultimately 
arriving at a specification or specifications for crank case oil 
such as will eliminate the necessity for duplication of facili- 
ties and test work that is currently creating a difficult prob- 
lem. Another speaker, in referring to the same subject, re- 
marked that it was not possible to separate the problems of 
crank case oils from its relationship to the fuel oil used in 
Diesel engines. The character and the quality of fuel oil 
has a denfinite effect on the performance of the lubricating oil, 
he said. The same speaker raised several questions as to what 
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the railroads ultimately desire in the way of lubricating oil; 
what is the effect of reclamation practices on the perform- 
ance of crank case oil; is mileage a safe indicator of the time 
to make oil changes and, if not, what is the reliable indicator. 
He concluded his remarks with the observation that this 
entire matter is one that should be approached by joint re- 
search between railroads, locomotive builders and, if neces- 
sary, by outside agencies that might well contribute experience 
gained in solving similar problems in other industries. 

A member commenting on the hot-box situation called at- 
tention to the fact that were the member roads to comply 
with the recommended practices of the A.A.R., and particular- 
ly the requirements of Rule 66, a better average of hot-box 
performance could be expected. The speaker included in his 
remarks eight specific points of the recommendations that 
should be complied with. As a specific example of the ex- 
perience of one road with which the figure was connected he 
called attention to the hot box epidemic of last August and 
September and mentioned that after a thorough study of all 
their experience the following conclusions as to the predomin- 
ating causes for the increase in hot boxes were first: (a) 
waste grabs brought about by shock—speed—track conditions 
—causing bearings to lift either in train yard switching or 
while en route. (b) lack of proper attention to boxes in order 
that waste grabs might be controlled. Second: unsatisfactory 
condition of journal box packing causing a breakdown in 
lubrication. Third: dry hot weather. 

Part of the study of that road involved a record of the 
repack date of 8,500 cars received in interchange recording 
only cars carrying repacked dates nine months and extending 
to fifteen months and over. The result was as follows: 


Last repacked date No. cars Percentage 
9 months old 456 5.3 
10 months old- 440 5.1 
11 months old 453 5.3 
12 months old 422 4.9 
13 months old 353 4.1 
14 months old 314 3.7 
15 months old and over 597 6.9 


Adding the 14 and 15 months and over cases the speaker 
mentioned that it could be seen that 911 cases were over date 
for brass examination and repack and he commented that this 
certainly was not a healthy condition and was one that un- 
questionably contributed to general bearing failure. Contin- 
uing, he said, under the best conditions the stipulated maxi- 
mum repack period is high enough without having a situa- 
tion where practically 7 per cent of the cars operating are 
15 months old or over. This, he said, is evidence of the neces- 
sity of impressing car department people with the importance 
of complying with the requirements of Rule 66. 

In conclusion this speaker said that, “The committee's 
reference to the fact that a journal box lid can be no better 
than the box to which it is attached is well put. After all, 
the contents of a journal box are the most vital part of a 
car and consequently should receive the best protection. More 
attention to the proper condition of journal boxes will enable 
the cover to do the job intended and prolong the lubricating 
qualities of the waste and oil.” 

(The report was accepted.) 


Development of Journal Bearings 


Progress report on tests of V- 
bearing assemblies and recom- 
mendations on lot serial numbers 


Since the 1947 annual report the committee held one meet- 
ing with the solid bearing manufacturers’ engineering rep- 
resentatives at the Indianapolis laboratory May 19, 1948. At 
this joint meeting means for the possible improvement in the 
design of solid type railway car journal bearings were dis- 
cussed, along with a program contemplating the utilization 
of the recently completed research facilities available at the 
Indianapolis Laboratory. 


Tests of V-Bearing Assemblies 


During the year the committee has received reports cover- 
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ing the removal of numbers of the original lot of 2,336 6-in. 
by 11-in. test bearing assemblies, and inspected lots of re- 
moved bearings assembled at the Indianapolis Laboratory. 

Numbers of the test assemblies are still in service, but it is 
anticipated that final report covering service tests will be 
available in next year’s report. 


Journal-Bearing Marking 


The 1947 annual report included an item, concurred in by 
the committee on Specifications for Materials, recommending 
that the question of the restoration of the name of the pur- 
chasing railroad or car owner initials, pattern number, and 
serial number (optional) be submitted to the membership as 
a letter-ballot item and, if approved, drawing in the D sec- 
tion of the Manual be changed accordingly. By action of the 
General Committee prior to presentation of the report, this 
item was deleted from the 1947 annual report. 

At the February 19-20, 1948, meeting of the Committee 
on Specifications for Materials it was recommended that 
restoration of the prewar lot serial number (optional) be 
added to the A.A.R. standard journal-bearing design, shown 
on page D-24 of the Manual. This recommendation was 
passed on the premise that the lot seriat number is of material 
assistance to the railroad inspectors in identifying rejected 


lots of bearings at the bearing rnanufacturers’ plant. This 
recommendation was concurred in by the Committee on 
Journal-Bearing Development at its May 19, 1948, meeting. 

It is recommended that the question of the restoration of 
the lot serial number (optional) on the present standard 
A.A.R. journal bearing should be submitted as a letter-ballot 
item. 

The members of the committee on Journal-Bearing Devel- 
opment are J. R. Jackson (chairman), mechanical engineer, 
Mechanical Division, A.A.R.; L. B. Jones, engineer of tests, 
Pennsylvania; J. W. Hergenhan, assistant engineer, test de- 
partment, N.Y.C.; J. L. Carver, mechanical and research 
engineer, I.C.; V. C. Barth, chief chemist, C. & N.W. 


Discussion 


One member mentioned difficulties being experienced with 
hot boxes due to broken bearings and loose linings and sug- 
gested that the committee give consideration to some practi- 
cable means of strengthening the bond between the lining and 
the brass bearing. Reference was also made to tests of cast- 
iron-back bearings on the D. L. & W. which are said to show 
interesting possibilities. 

(The report was accepted and recommendations submitted 
to letter ballot.) 


Brake Equipment Developments and Changes 


Road tests of lightweight hopper cars with the 
load-compensating brakes scheduled—Tests of 
D-22 valves indicate cleaning-period extension 


All reports on the cleaning of all cars still in service with 
experimental AB brakes have been received but a complete 
report has not been compiled. 

From reports of tests of D-22 control valves for improved 
HSC equipment so far received, indications are that the sub- 
committee will recommend consideration be given to extend- 
ing cy present 15-month air-brake cleaning period to 24 
months. 


Pipe Clamps 


In last year’s report all committee members were request- 
ed to equip for test purposes a number of cars having AB 
brake equipment with a new style of threadless-flange pipe 
fitting known as Wabcoseal in which the pipe is held in place 
with a rubber and metal fixture. Also, if possible, they were 
asked to equip some cars with welded forged pipe fittings to 
determine if these fittings would reduce the great number of 
broken pipes on AB brake equipment. 

Twelve railroads have equipped 905 cars with Wabcoseal 

fittings and three railroads have installed welded forged pipe 
fittings on 1,266 cars. A circular letter will be sent to all 
members requesting that they report any failures of these 
fittings to the secretary of the Mechanical Division. 
_ With the concurrence of the Committee on Car Construc- 
tion, the committee recommends as a letter ballot item that: 
(a) The use of pipe clamps of the J-bolt type on all pipe, 
except retainer-valve pipes, be prohibited on new and rebuilt 
cars, and (b) The use of pipe clamps of the U-bolt type made 
of round iron on all pipe, except retainer valve pipes, and 
U-bolt at angle cock, unless such U-bolt pipe clamps have 
flattened contact surface with the pipe not less than the di- 
ameter of the bolt, be prohibited on new and rebuilt cars. 

If approved, it is the intention that these restrictions will 
be incorporated under the heading “Pipe” on page E-12 of 
the Manual and recommendation advanced to the Arbitra- 
tion Committee to make them a mandatory provision (after 
a future specified date) in Interchange Rule 3. 


Use of Copper Bushing 


The committee has discussed with the manufacturers for 
some time the possibility of replacing the present non-metallic 
bushings in the main cylinders of the AB valves because 
these bushings become grooved, cracked, etc. After consid- 
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erable tests by the manufacturers of various metals and non- 
metallic materials, it was found that a non-metallic material 
known as Durite was the most promising and has been used 
in over 450,000 AB service and emergency main cylinder 
bushings. This application was started over a year ago and 
to date no reports have been received of any difficulty. 

A circular letter will be prepared calling attention to the 
use of this material, and requesting that if any difficulty is 
experienced the secretary should be notified. 


Air-Brake and Signal Hose 

A joint sub-committee reviewed instructions in the 1947 
report and revised them with recommendations that the Re- 
placement of Brake Pipe Hose (Other Than Armored Type) 
be inserted in the Code of Rules under Paragraph (j) of 
Passenger Car Rule 7. This item was included in the 1948 
Code of Rules on Page 325. 

The committee recommended as a letter-ballot item for 
adoption as standard practice “Instructions for Mounting 
New Brake Pipe Hose Other Than Armored Type.” The 
instructions are: 

“(1)—New hose before being mounted shall have the in- 
side lining inspected for defects by sighting through the hose 
into a 150-watt frosted electric-light bulb. In mounting hose, 
A.A.R. Standard cement (Manual page E-12) shall be used 
as a lubricant and applied to fittings; also, sparingly, to inner 
tube. Coupling and nipple should be forced into hose up to 
the shoulder on these parts. In applying clamps, care should 
be taken to place them about midway between the raised por- 
tion on the fittings and end of hose. After clamps and 
bolting lugs are placed in position, (Manual page E-17), the 
bolt should be inserted and nut drawn to a secure and uni- 
form degree of tightness. In so doing, care must be used not 
to damage the hose. 

“(2)—Reclaimed couplings must be gaged and tested on 
standard testing device (Manual pages 31-32). The guard- 
arm pin in coupling must be examined and replaced if neces- 
sary. The gasket groove must be cleaned so it may be de- 
termined that it will be a good fit for gasket. Shank end of 
coupling must have sharp edges removed and raised portions 
made smooth without defacing contour of that part of cast- 
ing. If shank end of coupling is excessively corroded, it must 
be scrapped. 
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“(3)—Nipples should be examined, threads cleaned and 
rethreaded if necessary. Shank end of nipple must have sharp 
edges removed and raised portions made smooth without 
defacing contour of that part of casting. If shank end of 
nipple is excessively corroded, it must be scrapped. 

“(4)—Brake-pipe hose assembly including gasket, before 
heing placed in stock for service, must be tested by passing 
a 3g-in. ball through same and subjected to an air pressure 
of 140 Ib. while either submerged in water or entirely coated 
with soap suds.” 

Also, the committee recommends as a letter-ballot item, 
that page E-32 of the Manual be revised to include the fol- 
lowing between paragraphs 2 and 3: 

“Reclaimed couplings that pass the go and no-go gage 
must he tested on testing device (Manual page E-31). The 
guard-arm pin in coupling must be examined and replaced 
if necessary. The gasket groove must be cleaned so it may 
be determined that it will be a good fit for gasket. Shank 
end of coupling must have sharp edges removed and raised 
portions made smooth without defacing contour of that part 
of casting. If shank end of coupling is excessively corroded, 
it must be scrapped.” 


Variable-Load Brake 


The committee quoted in full a proposed circular letter 
advising members of the variable-load brake and the cars 
equipped to date. Part of the proposed letter is as follows: 
“This is to advise you that the Ilinois Central has now 
placed in interchange service 400 light-weight hoppers coal 
cars, Series 73600-73999, equipped with the new ABLC 
freight brake and automatic slack adjuster. 

“A.A.R. Instruction Pamphlet No. 5039-4, Supplement 
No. 1, March 1948, entitled ‘Single Car Testing Device, 
Code of Tests,’ issued by the brake manufacturers and con- 
taining the AB brake test code now contains a new test code 
for testing the ABLC brake. Copies of this pamphlet may be 
obtained from the brake manufacturers. 

“The following instructions are to be observed by member 
roads in servicing ABLC equipments: 

“(1) The load-compensating brake must be single-car 
tested in the same manner as the single-capacity AB brake: 
also the compensating valve must be cleaned and tested on 
the AB rack at the same cleaning interval as is now re- 
quired for the AB control valve. Suitable adaptor test plate 
is available. 

“(2) Member roads operating cars with the ABLC brake 
may wish to consider stocking parts special to this equip- 
ment.” 


Air-Hose Gage 


Because of numerous complaints received in regard to the 
large number of brake-pipe hose couplings that pass the pres- 
ent no-go gage, which, after being placed in service are found 
to have excessive leakage due to worn lips and beads, the 
committee is investigating the necessity of using a more re- 
strictive no-go gage to eliminate such couplings. All com- 
mittee members were requested to check 1,000 couplings that 
have passed the present gage, after which these couplings 
will be gaged with two modified gages which will be .003 in. 
and .005 in. undersize, to determine what percentage of 
couplings will be rejected by each modified gage. After these 
tests are completed the committee hopes to be in a position to 
make recommendations as to what action should be taken. 


Brake-Pipe Leakage 


The committee investigated excessive brake-pipe leakage 
in freight trains, on complaint made by a number of rail- 
roads. The investigation showed that gaskets reclaimed dur- 
ing the war emergency and gaskets of synthetic materials 
caused most pipe-bracket leakage. Synthetic packing cups, 
such as Buna S, caused brake-cylinder leakage. 

A circular letter has been issued to the members request- 
ing that, at the next periodic air-brake cleaning or when any 
repairs are made, all control-valve and pipe bracket gaskets 
be carefully examined and those that were reclaimed or with 
flattened beads and made of Buna S material be scrapped. 
A circular letter will also recommend that all brake-cylinder 
packing cups for AB and U type cylinders be scrapped if 
made of Buna S materials. 
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` location of those tests. He indicated that th 


Items Under Consideration 


In addition to the above, the following items are among 
those under consideration: Use of other than standard pack- 
ing cups in the AB and U type of brake cylinders ; reduction 
of weight of air-brake equipment; standardization of air- 
brake equipment on Diesel locomotives; location of brake 
pipe, straight-air and signal hose on front end of Diesel and 
steam locomotives; investigation of load-compensating brake, 
elimination of oil and moisture from air lines, particularly 
on Diesel locomotives; condemning gages for the shank of 
used hose coupling and nipples; excessive wear in AB valve 
release valve handles due to use of non-standard cotters: 
braking ratio for new and rebuilt freight cars, and size ci 
air-brake pipe on passenger cars. 

The members of the Committee on Brakes and Brake 
Equipment are J. P. Lantelme (chairman), general foreman, 
Penna.; H. I. Tramblie, (vice-chairman), air brake instruc- 
tor, C.B.&Q.; R. J. Watters, general air-brake inspector, 
N.P.; R. E. Anderson, general air-brake inspector, C.&0.: 
R. N. Booker, general air-brake inspector, S.P.; W. D. 
Bowser, engineer air-brake and train-control design, U.P.: 
D. R. Collins, superintendent air brakes, D.&R.G.W.: F. T. 
McClure, supervisor air brakes, A.T.&S.F.; A. J. Pichetto, 
general air-brake engineer, I.C.; L. D. Hays, air-brake engi- 
neer, N.Y.C.; R. G. Webb, superintendent air brakes, 
C.M.St.P.&P.; C. C. Maynard, chief inspector air brakes. 
C.N.: J. Mattise, superintendent air equipment, C.&N.W. 


Discussion 


In respect to the use of non-metallic bushings one member 
expressed a preference for brass bushings and said that his 
railroad is applying brass bushings on equipment not offered 
in interchange. 

Another member requested that consideration be given im- 
mediately to the extension of the present 15-month cleaning 
period to 24 months for D-22 control valves because of the 
necessity for conserving man-hours and reducing car main- 
tenance at this time. Referring to pipe clamps, he said that 
good results had been obtained by bolting air-brake pipes 
directly to the car underframe. He also felt that the Division 
should procede slowly before recommending any return to the 
use of brass bushings in the main cylinders of AB valves. 
This member indicated that his railroad had experienced no 
difficulty with the use of reclaimed rubber gaskets. In respect 
to the items under consideration as listed in the report he 
believed that the one dealing with oil and moisture in air 
lines of Diesel locomotives should be investigated at an early 
date because the presence of oil and moisture is a condition 
that creates a problem to those railroads operating in terri- 
tories where the weather produces a high humidity. 

A third member felt that the cleaning period for D-22 
control valves should be extended to 36 months. He said that 
the precision methods used in the shops of his railroad produc- 
ed a finish on valve surfaces that made the longer cleaning 
period desirable. In discussing pipe failures and pipe clamps 
this member said that the failures of threaded pipes had 
occurred ever since the railroads started operating. He told 
of the installation of butt-welded pipe in over 500 cars, the 
welds being made at all locations except at the end valves 
and at the retainer valves. He said that not one of the welded 
joints had broken or leaked since being placed in service 
and he recommended that the socket type weld fitting be made 
an alternate standard. This member also believed that both 
the J-type and the U-type bolt clamps should be discontinued 
because they do not do the job of keeping the air brake pipes 
rigid. He suggested that commercial clamps be employec 
because these clamps have been found to be satisfactory and. 
in addition, they are no more expensive than the bolt types. 

In commenting on the tests of the load compensating brake 
a representative of an air brake company said that these test- 
would be made on the Pennsylvania near Johnstown with Illi- 
nois Central cars equipped with this brake because tests should 
be conducted on level track and on grades. He also mentioned 
that a better comparison with the AB brake tests made in 1933 
could be made because this Pennsylvania territory was the 
test train will be 
longer than the 100 cars used in 1933 and believed that it 
may have as many as 150 cars. The test will be conducted 
under the supervision of R. G. Webb, superintendent air 
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brakes, Chicago, Milwaukee, St. Paul & Pacific, who will 
represent the A.A.R. The tests will probably start about the 
15th of July. 

In answering the points raised by the discussers, Mr. 
Lantelme said that he believed that a twenty-four-month clean- 
ing period for D-22 control valve should be recommended 
because the indications were that some of the equipment would 
not operate satisfactorily beyond that time limit. He indicated 
that the data given in the report was not complete and that 
when the finished report was made he believed the members 
would understand why a longer cleaning period should not 
be recommended. In respect to the use of welded pipe fittings 
he pointed out that to’ his knowledge there are no restrictions 
on the type of pipe fittings that can be used and believed that 
each railroad could select that type which it felt would do 
the best job. 

(The report was accepted and the recommendation sub- 
mitted to letter ballot.) 


Report on Geared Hand Brakes 


Up to the present time A.A.R. certificates of approval have 
been issued for 18 types of geared hand brakes—12 vertical- 
wheel types and 6 horizontal wheel types. These are listed in 
Interchange Rule 101. Brakes that incorporate changes which 
are not covered by the certificate of approval may not carry 
the symbol “AAR-1942” or be classified as an approved type 
until such time as the changes are approved by the commit- 
tee and revised certificate of approval is issued. Prints of 
several revised brakes have been received and are being 
checked for addition to the record in the certificate of ap- 
proval. 


Test Racks 


Specifications for and reclamation of geared hand brakes 
were adopted as standard as a result of general repairs and 
reclamation of geared hand brakes were adopted as standard 
as a result of Letter Ballot DV-1147. The committee has de- 
cided to modify Fig. 1, July 18, 1947, to show four views of 
the assembly of the rack proper on one sheet and make a new 
detail sheet, Fig. 2, for the attachments. On the attachment 
detail sheet each part is designated by letter and number to 
indicate its use in tests of vertical, horizontal or lever type 
brakes. Complete sub-assembly drawings have also been pre- 
pared showing details of equipment for attachment to the 
rack for testing horizontal-wheel brakes, vertical wheel 
brakes and lever type brakes. In addition to the above draw- 
ings, photographs showing typical installations of each of the 
three types of brakes, with parts marked to check with the 
designations on detail sheets were included as a part of the 
report. ‘ 

The committee has recommended that the Committee on 
Prices for Labor and Materials make studies of a sufficient 
number of repair operations to justify setting up an average 
credit allowance for defective geared hand brakes, thus elim- 
inating the necessity for holding defective brakes and re- 
questing disposition from car owner. 

The committee has also been cooperating with the Com- 
mittee on Prices for Labor and Materials regarding interpre- 
tation of specifications with respect to the reclamation of non- 
approved types of geared hand brakes, and also recommends 
that a provision be included in the Interchange Rules to pro- 
tect the car owner against the application of non-approved 
types in place of approved types. 


Welding of Geared Brakes - 


The committee has recommended to the Car Construction 
Committee that the item with respect to geared hand brakes 
now in Interchange Rule 23, Section B, which is also pro- 
posed for inclusion in the fusion and bronze-welding regula- 
tions in the A.A.R. Manual, be modified. l 

This modification is to reconcile the wording of the inter- 
change rule with the reclamation specifications, in order that 
standard welding regulations, the standard specifications for 
reclamation repairs to geared hand brakes, and Interchange 
Rule 23 will harmonize. 
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Uniform Hole Spacing 


A survey of the mounting-hole spacing on lever type 
brakes as supplied to the railroads developed that the present 
spacing of 7 in. horizontal and 11 in. vertical should be 
adopted as standard. The committee therefore recommends 
that a paragraph be added to the lever-brake section of the 
specifications for geared hand brakes to make the standardi- 
zation. Preliminary investigation indicates that the standard- 
ization of bolt-hole spacing for the horizontal type brake is 
impracticable due to the different combination of dimensions 
on the several types of horizontal-wheel brakes which have 
received A.A.R. certificate of approval. 


Testing Device 


The adaptation of the test rack at Purdue University for 
testing lever type hand brakes has been completed and ap- 
proved by the committee and all of the manufacturers of 
geared hand brakes were notified on November 11, 1947. Se- 
lection of brakes for tests will be made in accordance with 
Appendix A, Instructions Regarding Certificate of Approval 
of Geared Hand Brakes. 

The committee has approved a riveted construction for 
fastening the hub to a pressed-steel brake wheel. A welded 
construction for fastening the hub was also submitted but 
was not approved for the reason that welding is not permitted 
under I.C.C. Rules on Safety Appliances, and the committee 
has previously taken the position that welding of the type 
indicated will not be permitted. 

The members of the Committee on Geared Hand Brakes 
are A. K. Galloway (chairman), general superintendent mo- 
tive power and equipment, B. & O.; E. P. Moses, engineer 
rolling stock, N.Y.C.; J. P. Lantelme, general foreman, 
Pennsylvania; R. G. Webb, superintendent air brakes, C.M. 
St.P. & P.; J. R. Jackson, mechanical engineer, Mechanical 
Division, A.A.R. 


Discussion 


One member said that the differences in operation of the 
many types of geared hand brakes was responsible for injuries 
sustained by train crews. He said that many brakemen think 
they know how a certain hand brake operates but that in 
using the brake it frequently works differently than they ex- 
pected and as a consequence they receive either minor injuries 
such as bruises or strains or major injuries because they lose 
their footing and fall to the ground. He suggested that the 
operation of the several kinds of geared hand brakes be 
standardized to eliminate these accidents. 

In reply Mr. Galloway said that the B. & O. has the hand- 
brake models located at its hump yards for the purpose of 
instructing new men in the operation of the brakes before they 
start working in hump service. As a result this railroad has 
sustained very few injuries because of a lack of knowledge of 
the manner in which the geared hand brakes operate. 

(The report was accepted and the recommendation sub- 
mitted to letter ballot.) 


The passing of two Western Maryland fast freight trains hauled 
by articulated steam locomotives 
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Report of Committee on Wheels 


A survey of the causes of failures 
in the several types of car wheels 
causing freight-train derailments 


Cast-Iron-Wheel Specifications 


The committee recommends, as a letter-ballot item, that 
Section 9 (a) of Specifications M-403—Wheels, Cast Iron, 
for Locomotives, Tenders and Cars, be modified to conform 
with present inspection practices which promote greater ac- 
curacy and uniformity in the measurement of wearable chill, 
as follows: 

Proposed Form: Chill Test.—The wheel selected for drop 
test and the wheel which has been given the thermal test 
shall be broken so that the chill may be examined in at 
least four different portions of the wheel. The depth of 
clear chill shall not be less than 3g in. and effective chill 
shall not exceed 1 in. at the throat and 1% in. at center of 
tread. The blending of chill with the grey iron behind it 
shall be without distinct line of demarcation. The depth of 
chill shall not vary more than !4 in around the tread in any 
one plane in the same wheel. These limits apply to all weights 
of wheels. 

If the foregoing recommendation is approved, the photo- 
graph for minimum chill depth (Fig. 66-A in Supplement 
No. 1 to the Wheel and Axle Manual) will be properly 
maree and necessary changes made in other portions of the 
manual. 


Cast-Iron Experimental Wheels 


Recommendation to the General Committee was made that 
the authority. which was granted in March, 1947, to manu- 
facture and place in service under interchange freight cars 
200,000 experimental cast-iron wheels, be extended to in- 


Section "A-A 


40 50 70 
Nominal weight, Ib............0...0000 ee 700 750 850 
Core size, A, Marsain sandesa ii 6 6% 7% 


Hub diameter, back, B, in.... 
Hub diameter, front, C, in 

Length of hub, D, in..... 
Thickness of Plate, P, 

Thickness of rim, R, in.. 
Thickness through throat, T, in. y 
Number of curved brackets, min.......0..000.000- 18 18 18 


Cross-section of the A.A.R. X-1 wheel 


clude an additional 150,000 experimental wheels to the 1947 
design and marked “AAR-XI”. This recommendation was 
approved. 

The committee recommends, as a letter-ballot item, that 
the 1947 design experimental cast-iron wheel marked AAR- 
XI, modifed with respect to hub location and length, be 
adopted to supersede the 1944 revised Recommended Practice 
33-in. cast-iron wheel for 40, 50, and 70-ton cars and, as an 
alternate, the same design but having a solid hub; the two 
propositions would become effective on March 1, 1950. 


Study of Wheel Failures 


A study of wheel failures in freight service which resulted 
in derailments was made for the entire year 1947 from a 
selected list of 33 of the larger railroads with approximately 
80 per cent of freight car ownership. It represents 626 wheel 
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derailments, of which 110 were due to loose wheels which 
primarily involves wheel-shop practice, 53 or 11.18 per cent 
of the total cast-iron wheel failures and 52 or 34.21 per cent 
of the total steel wheel failures being in this classification. 
The wheel condition causing derailment was unknown in five 
cases. The remaining 511 cases may be classified as true wheel 
failures, wheels broken or worn beyond limits, 412 or 86.92 
per cent of the total cast-iron wheel failures and 99 or 65.13 
per cent of the total steel wheel failures being in this classifi- 
cation: Of the 511 cases, 80.6 per cent were cast-iron wheels 
and 19.4 per cent were wrought-steel wheels. 

The 33 selected roads were also canvassed as to the number 
of wheels of various types under their frieght equipment 


as of July 1, 1947, with the following result: z 
Number Per cent 
In service of total 
Cast-iron wheels. y 2 . 8,178,712 65.2 
One-wear wrought-steel wheels Stat site - 2,459,12 
Multiple-wear wrought-steel wheels... 1,863,552 34.8 
Cast-steel wheels erated Pecos 39,664 


Total ere Tetons: Ai . vous os 12,841,048 100, 


As result of these studies over the past several years, the 
committee recommends, as letter-ballot items, that, as a 
safety measure, provisions be established in the Interchange 
Code to provide: 

1. That effective January 1, 1950, all 700 and 750-lb. 
single-plate non-bracketed cast-iron wheels cast prior to 1938 
be prohibited on cars in interchange service. 

2. That effective January 1, 1952, all 700 and 750-Ib. 
single-plate non-bracketed cast-iron wheels cast after Janu- 
ary 1, 1938, be prohibited on cars in interchange service. 


Tape Size Marking Color 


Authorization granted in circular letter dated Feb. 15, 
1947, for the use of a durable grade of white paint was with- 
drawn on Jan. 2, 1948, and the manufacturers instructed to 
revert back to the use of chrome yellow paint for stenciling 
tape ae on rolled-steel wheels as spcified in Specifications 
M-107. 


Wheel Designs 


Recommendation for a fourth class of heat-treated wheel, 
of intermediate carbon content between Class B and Class 
C wheels under A.A.R. Specifications M-107, for Diesel 
locomotive service, on the theory that it would combine better 
resistance-to both shelling and thermal checking, is being 
studied. Data is being developed through a questionnaire to 
the member roads and progress only is reported. 

The committee recommended, as a letter-ballot item, the 
adoption as an alternate standard of a design of cylindrical 
wheel tread as follows with 2 in. of cylindrical tread, 15¢ in. 
taper at 1:20, and a 5-in. radius between the tapered part 
of the tread and face of rim. 

Contingent upon the foregoing receiving letter-ballot ap- 
proval, Sections 2 and 14 (a) of Specifications M-107 will 
be revised so that standard taper tread is to be furnished 
unless alternate standard cylindrical tread is specified on 
purchase order. In paragraph 14 the words “unless otherwise 
specified” will be eliminated. 

The committee recommended, as a letter-ballot item, that 
wheel ‘designs F-33, CX-38, BX-40, DX-40 and CX-50 be 
withdrawn from the standards and temporary standards now 
shown in Manual Section G. 

The committee recommended, as a letter-ballot item, that 
in the designs of cast-iron wheels the distance from vertical 
reference line to the outside hub face be 3% in. and the nomi- 
nal hub length not exceed 7 in. to permit the standardization 
of wheel-hub location and wheel-seat location. 


Change in Gauge Hardness 
The secretary was instructed to change editorially the 
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minimum hardness vaiue of “C-65 Rockwell” shown on 
Manual page B-42-F to a minimum hardness of “C-60 Rock- 
well,” for the worn-through-chill and out-of-round gauge, as 
announced in circular letter dated December 5, 1947. 

[The failure of Diesel locomotive wheels due to the stamp- 
ing on the back face of the rim was investigated, but the 
situation was not considered to warrant elimination of the 
stamping.—Editor] 


Wheel Defects 


Elimination of Interchange Rule 83 is being recommended 
by the Arbitration Committee and the secretary has been 
instructed to correct editorially the Recommended Practices 
appearing on Page G-11 of the Manual and Page 72 of the 
Wheel and Axle Manual by eliminating reference to “Rule 
83” from the descriptive text of defects for A. A. R. Wheel 
Symbols 83 and 83-A. 

An editorial correction was authorized in Paragraph 277 
in the next printing of the Wheel and Axle Manual or supple- 
ment thereto, by adding to the third sentence the words “if 
wheel has a sharp or vertical flange.” 

Inquiry was made concerning the use of the Sperry Re- 
flectoscope in lieu of Magnetic Particle Testing. The Reflecto- 
scope is not as sensitive to detection of surface defects in 
journal, and the shape of the car axle is such that failure 
would have to progress materially before detection due to axle 
design. This device will not come within the scope of Para- 
graph 355 (o). 


Modifications to Manual 


To Page G-27, Section 1—Inside Diameter-Back Face of 
Rim; editorial modification was made by substituting for the 
words, “that specified,” the following: 

Proposed Form—‘‘the nominal dimension. The maximum 
diameter at this location is governed by the rim thickness and 
the tape size.” 

To Page G-27, Section 2 Inside Dimension—Front Face of 
Rim; recommendation was made, as a letter ballot item, for 
the following revision: 

Proposed Form—lInside Diameter—Front Face of Rim.— 
The inside diameter of the rim at the front face of the wheel 
shall not exceed that at the back face of the wheel and shall 
not vary under this dimensions by more than % in. for 
multiple-wear wheels. For one-wear wheels, the inside diame- 
Pi shall not differ from that at the back face by more than 
Y% in. 

The committee recommended, as a letter-ballot item, that 
the second sentence of Paragraphs 209 and 355 (o) of the 
Wheel and Axle Manual, as shown in Supplement No. 1, be 
revised as follows: 

Proposed Form—All secondhand axles shall be magnetic 
particle tested before remounting. If journal surface or end of 
axle has any discoloration due to overheating (light straw or 
dark straw or any departure from the normal bright finish of 
the journal), or if circumferential checks or cracks are found 
in journals, (etc.—no other change). 

The members of the Committee on Wheels are E. E. Chap- 
man (chairman), mechanical assistant, A. T. & S. F.; H. H. 
Haupt (vice-chairman), general superintendent motive power, 
Pennsylvania; I. N. Moseley, research and test engineer, 
N. & W.; M. S. Riegel, assistant engineer of tests, N. Y. C.; 
H. E. Wagner, superintendent car department, A. & S.; 
G. A. Harstad, foundry metallurgist, C. M., St. P. & P.; 
A. M. Johnsen, engineer of tests, Pullman Company; W. R. 
Hedeman, engineer of tests, B. & O.; P. V. Garin, engineer 
of tests, Sou. Pac.; F. Holsinger, wheel-shop foreman, I. C.; 
B. C. Gunnell, chief mechanical engineer, Southern. 


Discussion 


C. E. Bryant, chief engineer, Technical Board, Wrought 
Steel Wheel Industry, referring to the section of the report 
which dealt with the Diesel locomotive wheels, said that the 
conditions under which these wheels operate represent an 
entirely new type of wheel service. The heat effects from 
brake shoes, he said are probably the major factor for con- 
sideration in wheel design for Diesel locomotives. He com- 
pared the requirements of three types of wheel service, one 
under a conventional pre-war passenger car weighing 190,000 
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Ib. and carried on six-wheel trucks, with a load per wheel 
of about 15,800 1b. To stop such a car from 60 m.p.h. requires 
the dissipation of 1,900,000 ft. Ib. of energy. The second serv- 
ice condition was represented by a post-war passenger car 
weighing 140,000 Ib. and carried on four-wheel trucks with 
an average weight per wheel of 18,000 Ib. To stop this car 
from 90 m.p.h., he said, required the dissipation of 4,900,000 
ft. Ib. energy—about 214 tons as much as under the former 
conditions. The Diesel locomotive represents the third set 
of conditions in which the wheel load is about 28,000 Ib. Stop- 
ping the locomotive from 60 m.p.h. of this load requires 
the dissipation of 3,350,000 ft. 1b. ; to stop the locomotive from 
90 m.p.h. requires the dissipation of 7,600,000 ft. lb. He 
pointed out that braking ratios do not provide a significant 
comparison unless they are directly associated with the wheel 
load. A moderate braking ratio applied to the high wheel 
loads of the Diesel locomotive may give more trouble than a 
high braking ratio applied to the lower wheel loads on pas- 
senger cars. 

These figures, he said, served to outline the problem and 
both the committee and the steel-wheel industry were trying 
to find an answer but, he said, there are limits to the capacity 
of all steels. While the answer was not yet available he re- 
minded the members that the railroads had faced similar 
problems before in the case of axles, and firebox sheets in 
high pressure oil burning steam locomotives. A limitation on 
carbon steel arises mainly from the fact that it is a heat- 
treated material. Because of the high heat input from braking 
the heat treater cannot go as far as it might. The only high- 
alloy steels now known which might meet these conditions 
are too expensive. Perhaps, he said, some suitable low alloy 
steel may ultimately be found, but it is not yet available. 

C. M. Stoner, executive vice president, Association of 
Manufacturers of Chilled Car Wheels, said that the adoption 
of A.A.R.—X-1 chilled iron wheel as standard, was construc- 
tive. The greatest improvement in the chilled wheel, he said, 
has been in tread strength. The production of the wheels with 
the improved tread and rim metal, he said, was increasing. 
The information on wheel failures in the report of the com- 
mittee agreed with the information which the chilled-wheel 
manufacturers had collected, and there has been a distinct 
improvement in wheel failures, he said, on wheels which 
have been cast during the past 10 years. 

Several other points were brought out during the discussion. 
Exception was taken to the increase of rim thickness of steel 
wheels from 21⁄4 in. to 234 in. The question was raised 
whether increase in service metal was worth the cost since 
sometimes it could not be used. To take advantage of it 
tends to aggravate the difference in diameter between new 
wheels and worn wheels when both are used on the same 
car. The question was raised whether it would not be possible 
to provide a stamp of such form that its use on the inside 
of the rim would not produce a notch effect referred to in 
the report. 

There was some criticism of the requirements of magnetic 
testing of axles between the wheel seats—this was referred 
to as one of the examples of the constant trend toward in- 
creasing costs referred to in the discussion of the Car Con- 
struction report. Mr. Chapman, in answering this criticism, 
admitted that there was not complete agreement among the 
members of the committee on this matter. He cited an in- 
stance of a destructive derailment cause by a failure of an 
axle between wheel seats, the avoidance of which, he said, 
would justify all of the expense involved in the use of the 
Magnaflux test. Agreement with the committee on its sug- 
gested intermediate carbon range for Diesel locomotive wheels 
was expressed by one member. 

(The report was accpeted and its recommendation sub- 
mitted to letter ballot.) 


FreicHT-Car Loapincs.—Freight-car loadings in the third 
quarter of 1948 are expected to be 3.7 per cent above those in 
the same period in 1947, according to estimates made by the 
Shippers Advisory Boards. On the basis of those estimates 
freight-car loadings of the 32 principal commodities will be 
9,138,374 cars in the third quarter of 1948 compared with 
8,814,081 actual car loadings for the same commodities in the 
corresponding period last year. 
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Committee on Car Construction 


Consideration given to many details in 
report covering features of car design 


Since 1936 your committee has, each year in its annual 
report, made a statement of the freight cars ordered during 
the preceding year. Sufficient detail is given in these state- 
ments to indicate the extent to which the members were fol- 
lowing A.A.R. standardization for these cars. 

[The report included three tables showing that, except for 
4,025 50-ton hopper cars of non-A.A.R. design and all re- 
frigerator cars, a total of 71,662 new house and hopper cars, 
ordered May 1, 1947, to April 30, 1948, were A.A.R. through- 
out, or conforming thereto, including lightweight alloy steel 
to A.A.R. base dimensions, floating center sills and inside 
dimensions to meet specific conditions. Of 108,634 cars of all 
types listed in the tables, 105,516 have A.A.R. standard 
2534-in. centerplate height; 118 have 251%-in. center-plate 
height and 3,000 have 2634-in. center-plate height. The com- 
mittee also reported approval for interchange service of 12 
new designs of freight cars, involving a total of 1,209 cars to 
be built for 12 car owners.—Editor.] 

It was decided that prints and specifications for designs of 
new cars developed by various car builders, which vary to 
some extent from conventional designs but not to the extent 
they would be classified as “untried types” under Interchange 
Rule 3, should be submitted to the secretary for inclusion in 
his files as a matter of record. 

In such cases it will not be necessary to submit approval 
applications to the committee, nor will the builder be required 
to obtain A.A.R. approval of the car design before starting 
construction, it being understood the car owner will be held 
responsible for compliance with Interchange Rule 3 with 
safety appliance requirements. 

Each railroad should request car builders having orders for 
its cars which vary from, but are based on conventional de- 


i 


‘DIAGRAM COVERS CARS OF 
‘DIMENSIONS UP TO: 

INSIDE LENGTH 50'-6 ' 
COUPLED LENGTH 54'-8}" h 


È TO ¢ OF TRUCKS 41'-3 


y 

' 
Existing cars with door, fixtures, handholds, etc. 
projecting beyond 10'-8" extreme width, but not 
beyond 10'-10", will be considered as meeting 
the requirement of Car Service Rule 14 (e). 


a SS PAR Eaa T 
E 
THE mi "ABOVE TOP OF RAIL IS ABSOLUTE 


MINIMUM UNDER ANY AND ALL CONDITIONS 
OF LADING, OPERATION, AND MAINTENANCE. 


a, Plate B—Equipment dicgram—Unrestricted for interchange 
service 
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signs, to submit one set of prints and specifications to the 
secretary for his file (who will notify the committee upon 
receipt thereof). 

In October, 1947, the Operating-Transportaton Division 
by letter ballot action adopted the clearance outline, shown as 
new Plate B, and added new Par. (e) to Car Service Rule 
14 for the purpose of placing these limiting dimensions on 
freight cars to be handled in general interchange service with- 
out penalty. 

A recommendation from your committee to adopt a stand- 
ard limiting outline for freight cars, as shown by the solid 
line contour of new Plate B, to replace Figs. 1 and 2 on 
present Plate B in Supplement to Manual, was referred to 
letter ballot of the Mechanical Division as Proposition No. 1 
in Circular DV-1150, dated December 31, 1947, and was 
approved by a large majority; the results being announced in 
Circular No. DV-1151, dated February 12, 1948. In accord- 
ance with this approval, arrangements are being made to 
include with the next set of revised and additional pages for 
the Supplement to Manual, new Plate B, illustrated. 


Loading Devices in Automobile Cars 

Early in 1946, the attention of the A.A.R. was forcibly 
directed to the increase in number of claims resulting from 
damage to automotive equipment loaded in special loader- 
equipped box cars due to failure of the auto-loader equipment. 
The automobile industry complained of the condition of the 
auto-loader equipment in cars offered to them as good-order 
equipment for shipment of their products, also, a number of 
personal injuries were reported as the result of faulty equip- 
ment. This condition brought about an increase in the number 
of inspectors required prior to loading and also necessitated 
removing defective cars from loading docks and transferring 
them to repair yards in the immediate vicinity. Consequently, 
an unusual load was placed upon the handling line and was 
out of proportion to the number of cars in the handling line 
ownership, largely because the other railroads, failed to make 
repairs to their own equipment. 

As a result of these conditions W. C. Kendall, chairman. 
Car Service Division, A.A.R., brought this matter to the 
attention of the Car Construction Committee on July 3, 1946. 
The defects reported were analyzed and detail remedies were 
given in a circular letter dated August 14, 1946, prepared by 
the Car Construction Committee, and sent to the voting and 
associate members. 

This subject was further discussed at a joint meeting of the 
A.M.A. Traffic Committee and Engineering Loading, Special 
Subcommittee of the A.A.R. Car Construction Committee, 
and Special Subcommittee of the Automobile Committee. 
Railroad Claim Section, with the result that a supplemental 
letter, dated February 3, 1947, containing additional reported 
defects, was issued to circular letter dated August 14, 1946. 

The conditions continued to remain critical in the loading 
field and progress in repairing loaders was slow. A third cir- 
cular letter was, therefore, issued on February 12, 1948, which 
included a summary of the previous letters and some addi- 
tional data. This circular letter was also sent out to voting 
and associate members and was widely distributed. As a result, 
there has been a considerable reduction in damage claims as 
well as a reduction in the number of complaints received from 
the loading points. 

(This part of the report was signed by Sub-committee 
Chairman J. A. Grower.) 


Car Design—Steel-Sheathed Box Cars 

Since the introduction of the A.A.R. standard box cars of 
10 ft. 6 in. inside height, there has been little demand for 
designs of the 10 ft. 0 in. inside height. Your committee, 
therefore, at its October, 1947, meeting decided to revise 
drawings of the 40-ft. 6-in. box car to change the inside height 
from 10 ft. 0 in. to 10 ft. 6 in. and other affected dimensions. 
Other corrections were authorized such as: Metal running 
boards to replace wood; diagonal panel roof to replace solid 
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steel roof; and modern side-door designs of the corrugated 
and panel types. 

(The report here included a general discussion of the 
freight truck research program described in the General Com- 
mittee report.) 

The committee concurs in the action of the Committee on 
Specifications for Materials, as recommended in its 1948 
report, that new Sec. 23 (c) (present section 23c to be re- 
designated 23d) be added to Spec. M-101: “(c) For smooth 
forged axles, the maximum permissible throw or run-out at 
center of the axle, after rough turning of journals and wheel 
seats, shall be 1⁄4 in.” 

To provide a gauge fur measuring the throw or run out in 
cases, design as shown by Figs. 2 and 3, (not included in this 
abstract of the committee’s report) have been prepared. It is 
_ recommended that this design of gauge be submitted to letter 
ballot for adoption as recommended practice and, if approved, 
included in Sec. B of the Manual of Standard and Recom- 
mended Practice. 


Side Frames and Bolsters 


Considerable misunderstanding on the part of many rail- 
roads as well as on the part of the manufacturers involved has 
existed for several years regarding A.A.R. requirements for 
truck side frames and bolsters for freight cars. This was 
probably due to the fact that in order to ascertain what all of 
the requirements were it was necessary to consult not only 
the Book of Interchange Rules and the Manual, but also vari- 
ous D.V. circulars. 

Last year this situation was clarified by a revision in A.A.R. 
Specifications M-203 and M-202, covering side frames and 
bolsters, respectively, incorporating for the first time in these 
specifications all of the essential requirements. These revised 
specifications were submitted to letter ballot and received 
unanimous approval. 

There still remained the necessity of formulating a set of 
regulations to simplify and systematize as much as possible 
the procedure for handling applications for approval. With 
this object in view, a joint meeting was held on November 21, 
1947, in Chicago by the A.A.R. Joint Subcommittee on Side 
Frames and Bolsters and representatives of all the leading 
manufacturers. 

At this meeting the Regulations Governing Applications 
for Approval of Side Frame and Bolster Designs were unani- 
mously agreed upon. Since that time a few minor modifica- 
tions have been requested by the manufacturers and approved 
by the Joint Subcommittee. 

A copy of these regulations as they now stand is given in 
Exhibit A (not included in this abstract of the committee’s 
report). 


Side Frames and Bolsters Approved During 
the Past Year 


Immediately following the revision last year of the side 
frame and bolster specification, and the adoption of the regu- 
lations governing applications for approval, your subcom- 
mittee was deluged with new applications. This was due to 
the fact that, partly through misunderstanding, some manu- 
facturers had been producing for a number of years side 
frames and bolsters which had never been submitted for 
approval or subjected to A.A.R. tests. 

All of the principal manufacturers have shown a gratifying 
disposition to cooperate fully and the chief difficulty at present 
arises from the fact that only two dynamic testing machines 
are in existence and both of them are worked to capacity. 
Dynamic tests are of course waived in all cases permitted by 
the regulations; but, even so, a considerable backlog of test 
work exists at present. 

Side-frame and bolster designs approved since our last 
report number 230 and 257, respectively. In the tabular list of 
all approvals to date, each approved side frame and bolster is 
assigned an identification number and this practice will be 
continued. The purpose for which these identification numbers 
are to be used is explained below. 


Identification of Approved Frames and Bolsters 


One of the reasons why it has been so difficult to enforce 
design test requirements for side frames and bolsters in the 
past has been that a laborious procedure of checking pattern 
numbers against records of approval was required in order 
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to determine whether any given design had been approved 
or not. To eliminate this difficulty insofar as possible, it is 
recommended that existing marking clauses in Spec. M-202 
and M-203 be revised. Details of the revision are omitted 
from this abstract. og 

(This part of the report, submitted by Subcommittee Chair- 
man H. W. Faus, was followed by Exhibit A—Regulations 
governing application for approval of side frame and bolster 
designs under latest issues of Specifications M-203 and M-202, 
respectively: also a 56-page table listing individual types of 
side frames and bolsters approved for interchange freight 
service.—Editor) 


Service Tests of Helical Springs 


The Subcommittee on Helical Springs for Freight Cars 
installed in a road service life test the following : 100 car sets 
with A.A.R. 1936 springs, T-1; 100 car sets with proposed 
1944 springs, T-2; 100 car sets with 2-in. travel springs, T-3: 
10 car sets with 214-in. travel springs, T-4, under Berwind- 
White Coal Mining Company cars which are confined to the 
same territory. 


Results of Helical Spring Tests Running 26 Months and to 
April 1, 1948: 
No. failures 


Spring Cars still in 


designation Outer Inner service life test 
-1 154 8 1 99 
a 1% 33 1 97 
-3 Rd 64 7 95 
T-4 214 3 0 10 


A total of 76 of these broken springs has been returned to 
the Crucible Steel Company of Pittsburgh, and the Railway 
Spring Manufacturers Technical Committee, after thorough 
investigation of these failures, reports that: (a) The majority 
of the failures occurred two coils or less from the end; (b) 
practically all of the failures can be attributed to fatigue as 
only two could be attributed to seamed bars; (c) excluding 
these two exceptions, nothing was developed in the investiga- 
tion that would indicate that either material or manufacture 
was responsible for these failures. 

This test is continuing, failures are being reported, and 
compiled, but no conclusions shall be drawn nor any predic- 
tions made as to final results until sufficient failures have been 
recorded to warrant a precise trend. 

The three class T-4 springs (2% in. travel) reported 
broken were discovered on one car on which all four snub- 
bers were found broken at the same time; therefore, these 
spring failures apparently were a resulting effect rather than 
a contributing cause. 

(This part of the report was presented by Subcommittee 
Chairman J. R. Jackson.) 

Cooperating with a subcommittee of the Truck Manufac- 
turers Engineers Committee, the National Malleable & Steel 
Castings Co. and the Committee on Car Construction, A.A.R. 
plates covering design dimensions and gauges for Classes A, 
B, C, D, E and F integral and separate journal boxes have 
been revised as follows, for inclusion in the next set of revised 
Manual pages: Including Plates D-14 to 25, incl., also Plate 
B-30, as corrected and Plates D-15A and B-32, 33, 34, B-34-A, 
covering the bushing hinge-lug pin hole and application of 
wear liners on hinge lug and various gauges. 


Brake Beams s 


Reports of brake-beam failures due to tension rods breaking 
in threads at the base of the nuts, resulting in serious delays 
and expensive derailments, have been a matter of concern 
and extensive study by the subcommittee in cooperation with 
the Mechanical Committee of the Brake Beam Manufacturers’ 
Association. 

Some changes were recommended in the present Standard 
A.A.R. No. 15 brake beam in the 1946 annual report, but it 
was the unanimous opinion of the subcommittee that an 
entire new design of brake beam should be developed that 
would not have inherent weaknesses of the present A.A.R. 
No. 15 or No. 3 beams. 

Working towards that end the Brake Beam Manufacturers’ 
Mechanical Committee designed seven new types of brake 
beams; two of them designed for Unit-type brake beams and 
the other five standard type requiring standard brake-beam 
hangers. 
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E 


Vg A noLES m Key win igras 
CMAMFER TOP ANO BOTTOM 


TO BE MEATED AND BENT AS 
WOWN WHEN APPLYING. 


ORAFT KEY RETAINER 
FORGED STEEL 


C-28C—aAlternate standard draft-key retainer, adopted 1932; 
revised 1948 i 


Arrangements were made for road and laboratory tests of 
the seven new designs in comparison with the present A.A.R. 
No. 3 beam. The A.A.R. No. 3 beam was selected as the best 
beam for these tests because this beam is stronger than the 


i x125 LONG 


C-28D—Alternate standard draft-key retainer lock, adopted 
1945; revised 1948 
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No. 15 beam and the committee is trying to develop a beam 
that will be better than present A.A.R. No. 3 beam. 

(This part of the report was presented by Subcommittee 
Chairman L. M. Kueck.) 

As suggested by the Arbitration Committee, a joint sub- 
committee consisting of representatives from that Committee, 
the Committee on Car Construction, and Coupler and Draft 
Gear Committee, was appointed to consider the matter of 
proper space between top of coupler and top surface of the 
opening on the striking castings, on new as well as existing 
equipment, with a view of incorporating mandatory require- 
ments in the Interchange Rules to cover. Complete and final 
report on the subject is not in shape at this time for presen- 
tation to the member roads but, as a protection in the con- 
struction of new cars, it is recommended for adoption by 
letter ballot that the following new item 19 be added in 
“Fundamentals of Design” appearing on page C-4 of the 
Manual of Standard and Recommended Practice. 


ORAFT GEAR MEY 


CARBON § 
ON. Ao 1G 
O14. Ae 18 


| QUENCHED By TEMPERED 
) FOR VARTICAL VORES 


FOR HOMNZONTHR. YORES 


TYPICAL APPLICATIONS 
WIDTH OF SLOT IN CENTER Sih 


af SLOT N 
` l CENTER SILL 


y 


VERTICAL YOKE HORIZONTAL YOKE 
C-28F—Draft-key retainer and key slot in center sills 


“19—Vertical spacing between top of coupler shank and 


bottom of striking casting (maximum ........ 74 in. ........74 in.).” 


Draft Key Retainers 


Reports of failures of draft key retainers which have in a 
number of cases resulted in derailment and extensive damage, 
have demonstrated that the present standard method of se- 
curement of cross keys is inadequate. 

As instructed, the Joint Subcommittee on Draft Key Re- 
tainers (consisting of representatives of the Car Construction 
and Coupler and Draft Gear Committees) met in New York 
City on April 30, 1948, and unanimously approved the follow- 
ing recommendations covering draft-gear key retainers: 

l.—Insert new Page C-28B in the Manual in accordance 
with copy attached.* 

2.—Revise present Plate C-28B and renumber as C-28F 
in accordance with drawing. 

3.—Revise Plate C-28C in accordance with drawing. 

4.—Revise Plate C-28D in accordance with drawing. 

5.—All cars built or rebuilt after January 1, 1949, must be 
equipped with approved alternate standard, or approved 
equivalent draft-key retainers, and all cars in interchange 
must be so equipped by January 1, 1951. 


roprietary designs of retainers are approved equiva 


*“This copy shows are apne pede 
raft cy etainer 


lents to the above alternate standard types: Azee 
Assembly, Illinois Railway Equipment Company; Positive raft Key 
Retainer Lock, Drawing No. 601, Illinois Railway Equipment Company; 
Universal Draft Key Retainer, Universal Draft Gear Attachment Com- 

ny; Surelox Draft Key Retainer, Western Railway Equipment Company. 

ote: Positive Draft ey Retainer, Drawing No. 426, Illinois Railway 
Equipment Company, may be continued in service until necessary to renew.” 
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Letter Ballot Items 


The following recommendations contained in this report 
are submitted for adoption by letter ballot of the members: 

Revision of Sec. 6—Marking of Sec. M-202 and M-203 
covering truck bolsters and truck side frames, respectively. 

Adoption as recommended practice gauge for measuring 
throw or run out at center of axle. 

Adoption as recommended practice gauges as shown on 
Plates B-32, B-33, B-34, and B-34A for journal boxes and 
lids. 

Adoption as recommended practice journal-box hinge lug 
and pin-hole bushing for Class A, B, C, D, E, and F journal 
boxes as shown on Plate D-15A. 

Adoption of new Item 19 under Fundamentals of Design 
(Manual page C-4). 

Adoption of new and revised Manual plates C-28B, C-28C, 
C-28D and C-28F, covering draft key retainers. 

Deletion from, modification of and additions to Sec. B of 
the Fusion Welding and Bronze Welding Limits and Regula- 
tions, appearing in Sec. L of the Manual, as follows: Elimina- 
tion of items covering arch bars and tie bar, addition of item 
to cover welding of geared hand brakes, modification of item 
covering solid axles, addition of item to cover restriction on 
welding of metal running boards. 

Adoption as standard arrangement and details of hold-down 
clips for gondola cars as shown on Plate 803-A and revision 
of General Arrangement Plate 800-A covering 50-ton 41-ft. 
6-in. lightweight high-side gondola car to show a similar 
arrangement of hold-down clips. 

Addition to and deletion from Recommended Practice 
“Classification of Cars. Definitions and Designating Letters 
of,” appearing in Section L of the manual, as follows: Adop- 
tion of new Designation “PBO” and definition for coach ob- 
servation dome car; Elimination of designation “SPR” and 
definition for combination poultry and refrigerator car. 

Revision of Recommended Practice for Placard Boards 
and Routing Card Boards as covered by Supplement to Man- 
ual Plates 246, 250, 1531-A to 1534-A, inclusive, and page 
C-42 of the Manual of Standard and Recommended Practice. 

The members of the Committee of Car Construction are 
T. P. Irving (chairman), engineer car construction C. & O.; 
J. A. Gower (vice-chairman) assistant mechanical engineer, 
Pennsylvania. R. B. Winship, mechanical engineer, Can. Pac.; 


J. McMullen, consulting engineer, Erie; R. D. Bryan, me- 
chanical assistant, A.T. & S.F.; R. H. Graff, assistant engi- 
neer rolling stock, N.Y.C.; W. A. Pownall, assistant to gen- 
eral superintendent motive power, Wabash; L. H. Kueck, 
assistant chief mechanical officer, Mo. Pac.; J. K. Peters, 
mechanical engineer, D. & R.G.W.; H. L. Holland, assistant 
mechanical engineer, B. & O.; L. R. Schuster, engineer car 
construction, S.P.; M. C. Haber, acting general mechanical 
engineer, U.P., and F. G. Moody, superintendent car depart- 
ment, N.P. 
Discussion 

This committee was said to have a greater responsibility 
than commonly realized and that railroads will “sink or 
swim,” dependent largely upon what they do with car equip- 
ment, so said one member, who called attention to the present 
cost of upwards of $5,000 for a box car, as compared with 
$1,000 or slightly more, 25 years ago, and he said that new 
Association of American Railroads rules and legislative action 
almost invariably increase costs. He suggested the urgent 
need for changes and improvement which will decrease costs. 

With inadequate depreciation reserves, he asked where the 
money is coming from to purchase badly needed new car 
equipment. He referred to various details of freight-car de- 
sign such as trucks, brake beams, running boards and hand- 
brake wheels and suggested that the committee give more con- 
sideration to entirely new designs which are forward looking, 
can be produced economically and are, in many instances, 
entirely outside present A.A.R. specifications. In reply, 
Chairman Irving stated that the committee will welcome and 
give due consideration to any new designs of car details 
which are submitted to it and promise to improve service 
or reduce costs. 

Another member called attention to the difficulty in main- 
taining standard coupler and platform height and levelling 
cars on streamline passenger trains which operate as unit 
trains over more than one railroad. He said the handling 
line should be recompensed for the time and labor involved 
in adjusting side bearings and urged the respective commit- 
tees to give prompt attention to this matter and, if possible, 
develop designs which are more easily adjustable. 

(The report was accepted and the recommendations sub- 
mitted to letter ballot.) 


Modifications of Tank-Car Specifications 


Changes made because of shortage of flange 
steel—Number of Welded Test Plates reduced 


During the past year the committee was called upon to give 
consideration to a total of 443 dockets and applications for 
approval of designs. Two hundred and thirty-four applica- 
tions covered designs, materials and construction of 6,613 
new shipping containers, for mounting on new cars or for 
replacement on existing cars. Four applications covered the 
construction of twenty-three multiple unit cars to be used 
for the transportation of fifteen Class I.C.C.-106A500 one- 
ton containers each. One application covered the construction 
of one new car structure for the mounting of an existing 
cylindrical wooden tank-car tank. 

One hundred and eighty-three applications covered altera- 
tions in, additions to, or conversions and deconditioning of 
3,651 existing tank cars or shipping containers. Twenty-one 
applications requested approval of tank-car appurtenance de- 
signs or materials without reference to specific cars. 


Specifications for Tank Cars 


Because of the inability of the builders to secure open- 
hearth boiler-plate steel of flange quality for construction of 
tank-car tanks the General Committee, upon recommendation 
of the Committee on Tank Cars, concurred in by the Bureau 
of Explosives, approved modification of the A.A.R. specifi- 
cations for Tank Cars of Classes ICC-103-W, ICC-103A-W, 
ICC-103B-W, ICC-104-W, ICC-104A-W, ICC-105A300-W, 
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ICC-105A400-W, ICC-105A-W, and ICC-105A600-W at 
paragraph AAR-3 (a) to read as follows: 

“AAR-3. (a) All plates used for tank and expansion dome, 
where expansion dome is required, must be of open-hearth 
boiler-plate steel of flange quality complying with require- 
ments of current A.A.R. Specification M-115, titled Steel, 
Carbon and Carbon-Silicon, Boiler and Firebox, for Locomo- 
tives, Stationary Boilers and Other Pressure Vessels or 
A.S.T.M. Standard Specifications A-212 titled High-Tensile- 
Strength Carbon-Silicon Steel Plates for Boilers and Other 
Pressure Vessels, Grade A and Grade B, Flange and Fire- 
box, with the carbon content of the plates used not to exceed 
0.30 per cent. These plates may also be clad with other metals, 
such as nickel, etc.” 

The General committee, upon recommendation of the Com- 
mittee on Tank Cars, concurred in by the Bureau of Explo- 
sives, has also approved a further modification of the A.A.R. 
Specifications for tank Cars of Classes ICC-103, ICC-103-A, 
1CC-104, ICC-104-A, and AAR-203 at paragraph AAR-8 
(a) to read as follows: 

“AAR-8 (a) Electric seal welding of inside calking edges 
only, in whole or in part, using shielded-arc type of elec- 
trode is permitted on new or existing equipment, provided 
the weld bead has a %-in. minimum to 3/16-in. maximum 
throat thickness. Qualification of welders must comply with 
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requirements of specification ICC-103-W, paragraphs AAR-6 
(k-1) to (k-5), inclusive. Welding clad material to edge of 
clad plates inside of tank is permitted. Other methods of 
covering edges of clad plates, if approved, may be used.” 


Welded Test Plates Reduced 


Upon request, the committee gave consideration to a re- 
duction in the number of test plates to be prepared as pre- 
scribed by the specifications for fusion-welded tanks of 
Classes ICC-103-W, ICC-103A-W. ICC-103B-W, ICC-104- 
W, ICC-104A-W, ICC-105A-300-W, ICC-105A400-W, ICC- 
105A500-W, and ICC-105A600-W.. The General Commit- 
tee has approved of the recommendation and authorized re- 
vision of paragraph AAR-6 (d-3) of each of the above speci- 
fications to read as follows: 

“AAR-6. (d-3) When there are several tanks being weld- 
ed in succession, or at any one time, the plate thicknesses of 
which fall within a- range of 14 in., each 200 ft. of longi- 
tudinal and circumferential seams may be considered as the 
equivalent of one tank and only the test plates required by 
paragraphs AAR-6 (d-1) and AAR-6 (d-2) need be made, 
provided they are welded in the same way as the joints in 
question. When the manufacturer is in the regular and con- 
tinuous production of ICC-103-W, ICC-103A-W, ICC-103- 
W, ICC-104-W, ICC-104A-W, ICC-105A-300-W, ICC- 
105A400-W, ICC-105A500-W, and ICC-A600-W only one 
test plate need be made for one tank out of 20, of any of 
these classes, provided a minimum of one test plate per week 
for any of these classes is made. The test plates shall be so 
supported that warping due to welding shall not throw the 
finished test plate out of line by an angle of over five degrees.” 

The members of the Committee on Tank Cars are R. D. 
Bryan (chairman), mechanical assistant, A.T. & S.F.; L. R. 
Schuster, (vice-chairman), engineer car construction, S.P.; 
O. H. Clark, superintendent car department, Mo. Pac.; E. R. 
Hauer, chief mechanical engineer, C. & O.; E. O. Joest, me- 
chanical engineer, U.P.; A. A. Ott, chief car inspector, 
Pennsylvania; D. S. Clark, assistant to head, School of Me- 
chanical Engineering, Purdue University; J. J. Root, Jr., 
vice-president, Union Tank Car Company; R. T. Baldwin, 
secretary, Chlorine Institute, Inc.; H. J. Gronemeyer, super- 
visor car equipment, E. I. du Pont de Nemours & Co.; R. W. 
Thomas, manager, research and development, Phillips Pe- 
troleum Company and T. G. Rabbitt, superintendent tank 
cars, Sun Oil Company. 

(The report was accepted.) 


Leading Rules Revisions 


All subjects handled by the Committee on Loading Rules 
for the past year have been included in Supplement No. 1 to 
the June 15, 1947, issue of the Open Top Loading Rules, dated 
May 15, 1948. 

The American Iron and Steel Institute Subcommittee on 
Loading Rules met with a subcommittee of the A.A.R., and 
a number of the important revisions to the various methods 
of loading steel products as contained in Supplement No. 1 
are the result of careful planning and study by these subcom- 
mittees. The new methods of loading were only adopted after 
shock tests had been conducted at various shippers’ plants, and 
numerous shipments forwarded under experimental load cards 
to determine the effectiveness of the proposed methods. 


Farm and Road-Making Machinery 


The Traffic Committee of the Farm Equipment Institute 
met with the Committee on Loading Rules for the purpose of 
discussing revision of the tractor rules to overcome the diffi- 
culty that was being experienced with machines falling off 
cars enroute. The Farm Equipment Institute appointed two 
subcommittees, one to cover crawler-type tractors, and one 
to cover wheel-type tractors, to meet with the A.A.R. sub- 
committee. Revised figures, as well as the new figures, have 
been completed and are included in Supplement No. 1. 

The Traffic Council of the Grading and Road Making In- 
dustry also selected a committee from their group for the 
purpose of working jointly with our committee in the prepara- 
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tion of suitable loading specifications to govern the loading 
of grading and road-making equipment on flat cars. A pro- 
gram is under way to establish definite loading specifications 
and drawings for the various types of grading and road 
making equipment, as well as any necessary modifications 
which might improve the present loading specifications. It is 
hoped this assignment can be completed during the year, and 
all pertinent information, including specifications, drawings. 
photographs, etc., included in a separate pamphlet to the 
Open Top Loading Rules and issued to all concerned. 


War Assets Loadings 


It was brought to the attention of the Committee on Load- 
ing Rules that considerable confusion exists in the prepara- 
tion, handling, blocking and in inspection of machinery for 
shipment from War Assets storage depots and other sources. 
which is resulting in excessive damage claims. Some of the 
conditions reported are as follows: (1) improper blocking of 
the movable parts of machines equipped with traversing 
tables, movable heads, rotating parts, suspended motors panels, 
cages, etc.; (2) improper securement of counterweights; (3) 
loose cap screws, studs, shaft keys, etc.; (4) improper type 
and sizes, as well as broken and deteriorated skids: (5) sus- 
pended motors, gear boxes, control panels, etc. 

It is the responsibility of the railroads to ascertain that 
shipments are prepared in accordance with: the methods out- 
lined in the Special Supplement containing regulations and 
diagrams covering the loading of machines on flat or in 
gondola cars, which was issued by the Mechanical Division of 
the A.A.R. under date of August 15, 1945, and which is 
effective until rescinded. The railroads should impress upon 
the shippers, regardless of the representatives preparing the 
shipments, the importance of properly securing the attach- 
ments and movable parts of the machines, as well as the 
proper blocking of the machines themselves on the car. 

In an effort to substantiate claims for improvement in exist- 
ing figures covering various products, the Committee on 
Loading Rules has repeatedly, through the secretary, re- 
quested information from the carriers regarding disarrange- 
ment of lading enroute. While only a small portion of the 
loads adjusted are reported, those received do not reflect 
sufficient information to convince the shippers that increased 
loading expense is justified. Your committee again urgently 
requests that all pertinent information regarding failure of 
shipments enroute be properly transmitted to the secretary, in 
order that the matter can be handled intelligently with the 
shippers. 

Requests are often made by member roads for increased 
securement on commodities which have become disarranged 
enroute. However, after careful study of the reports accom- 
panying such requests the committee frequently finds that the 
trouble is confined to endwise shifting of lading which has 
been brought about by rough handling. This is a matter for 
the member lines to police, in so far as train handling and 
yard pone of loads susceptible to endwise shifting is con- 
cerned. 

Each railroad should assign a competent man familiar with 
the Loading Rules to follow up the application of the rules. 
both with the employees and the shippers, in order to bring 
about a better understanding of the loading rules, and to 
insure proper loading. If such action is taken by the member 
lines considerable improvement will be brought about. It will 
also expedite the movement of shipments from point of origin 
to destination and should promote better relations between 
the shipper and the carrier. In addition to the above, it will 
materially reduce the expense now being incurred due to 
adjustments enroute and damaged conditions of lading upon 
arrival at destination, caused primarily by careless and im- 
proper loading, and, in our opinion, will be money well spent. 

[In Section A the committee presented the specific revisions 
in Supplement No. 1 to the Open-Top Loading rules, and in 
Section B commented briefly on the 20 subjects still under 
consideration.—Editor] 

The members of the Committee on Loading Rules are 
W. B. Moir (chairman), chief car inspector, Pennsylvania: 
C. J. Nelson (vice-chairman), superintendent of interchange. 
Chicago Car Interchange; T. W. Carr, superintendent rolling 
stock, P. & L. E.; A. H. Keys, superintendent car department. 
B. & O.; G. D. Minter, district car inspector, N. & W.; H. S. 
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Keppelman, superintendent car department, Reading; G. R. 
Andersen, superintendent car department, C. & N. W.; H. H. 
Golden, supervisor A.A.R. interchange and accounting, L. & 
N.; H. J. Oliver, assistant motive power (car), D., $ & I.; 
F. A. Shoulty, assistant superintendent car department, C., 


M. St. P. & P.; F. Fahland, mechanical engineer, U. P.; 
L. E. Day, district master car repairer (general shops), S.P.; 
L. T. Donovan, supervisor of~A.A.R. Loading, Mechanical 
Division, A.A.R. 

(The report was accepted.) 


Report on Couplers and Draft Gears 


Subjects include modifications to standard 
and tightlock couplers, design of yokes, 
testing and classification of draft gears 


Tightlock Couplers 


Improved type locklift assemblies, designated as H-15A 
and H-16A for Standard H. Tightlock couplers, and T-15A 
and T-16A for the Type T Modified Tightlock couplers, single 
and double operation, respectively, have been furnished in 
new couplers and for repairs to existing couplers since about 
a year ago to provide the greatest possible protection against 
undesired train partings. In August 1947 the Union Pacific 
applied these improved type locklift assemblies in the stand- 
ard H couplers on two “City of Los Angeles” trains, without 
the use of “S” hooks or other means to secure the couplers 
against accidental parting. While no formal report has yet 
been submitted by the U. P., it is understood that they have 
functioned satisfactorily to date. 

The reported difficulty in coupling standard H. tightlock 
couplers with M.C.B. couplers has been solved. Laboratory 
studies, and service trials showed that the trouble could be 
corrected by a change in the contour of the pulling face of the 
M.C.B. knuckles. The standard coupler manufacturers have 
accordingly arranged to provide the required contour in 
M.C.B. knuckles furnished in the future. 

(During the past year the committee, in collaboration with 
the Mechanical Committee of the Standard Coupler Manufac- 
turers, prepared Circular No. 5147, entitled “Instructions 
Governing Maintenance and Reclamation of A.A.R. Tightlock 
Couplers.” Copies of this circular were issued by the secre- 
tary to all voting and associate members and appeared as an 
appendix to the report. It was recommended that these in- 
structions be adopted as recommended practice and be in- 
cluded in the manual.—Editor ) 

The design of a standard flexible carrier was referred to 

the Mechanical Committee of the Standard Coupler Manufac- 
turers, and it was considered impracticable to recommend a 
single design. In view of this, a specification covering the 
tundamental requirements for a satisfactory flexible carrier 
for tightlock couplers, was included as an appendix in this 
report and recommended for adoption as standard and in- 
cluded in the manual. 
_ The Mechanical Committee of the Standard Coupler Manu- 
tacturers recommended two changes to the Standard H tight- 
lock coupler Inspector's Contour Gauge No. 31727—an addi- 
tion of 1/64 in. to the pulling face of the gauge to allow fer 
wear, and a 3/32-in. increase in the plus allowance on the 
“G” (guard arm) movable point of the gauge to avoid exces- 
sive finishing. The changes were approved. 


A.A.R. Standard E Coupler 


As a result of satisfactory laboratory and service trials the 
Mechanical Committee of the Standard Coupler Manufactur- 
ers recommended adoption of an articulated rotor-lever 
assembly for the Type E coupler, both for single or double 
operation, together with necessary manufacturing gauges, as 
an alternate standard. The committee concurred in this rec- 
ommendation, and standard catalogue numbers will be as- 
signed to both the single and double assemblies when adopted. 
_ Adoption was recommended of the articulated type of lock- 
lift lever designed to improve the anticreep protection in the 
Standard E coupler to prevent accidental unlocking under 
certain conditions of service where the present standard E-14 
locklift lever is not fully effective. Investigations made to date 
indicate that these conditions are those wherein a longitudinal 
shock is imposed on the coupler combined with, or immedi- 
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ately followed by, a vertical shock tending to throw the lock 
upward and thus cause the anticreep to be ineffective. This 
may occur during a run-in of slack in combination with track 
or car conditions resulting in vertical bounce. These condi- 
tions may be aggravated by high-speed operation and the 
effect is that the outward swing of the operating rod causes 
rotation of the standard E-14 locklift assembly, in much the 
same manner as when intentionally operated, thus releasing 
the anticreep. 

With the articulated rotor-lever arrangement this same 
outward swing of the operating rod acts also to swing the 
rotor lever forward instead of rotating to lockset, thus bring- 
ing an extension on the articulated lever to a position beneath 
the bottom front face of the coupler head. This action insures 
that the regular anticreep shoulder on the toggle remains in 
position to engage the anticreep lug in the coupler head in 
event the lock is thrown upward in the manner previously 
described. 

The new coupler operating mechanism submitted by Stand- 
ard Railway Equipment Manufacturing Company last year 
was at that time approved for trial application limited to 125 
car sets. Certain improvements were subsequently made and 
the former restriction has been removed with unlimited 
application to cars in interchange service now permitted. 

To eliminate the necessity for two styles of rod, one for 
Grade B and another for high-tensile steel couplers, the depth 
of the rotor lug in the two coupler designs will, in the future, 
be made the same, namely 5% in. from the bottom of the 
shank to the bottom of the rotor lug. 

The pressed-steel cap, with provision for welding, cata- 
logue No. E2A was objected to by several railroads because 
they did not have welding in car yards where the caps are 
usually replaced, and the following amended recommendation 
was made and approved by the committee: 

1—That the new pressed-steel cap, catalog No. E2A, be 
continued as standard and be furnished in all new couplers on 
and after January 1, 1948. 

2.—That the new pressed-steel cap, catalog No. E2A, be 
furnished on all repair orders on and after January 1, 1948, 
except when the former standard malleable iron cap, catalog 
No. E2, is specified on orders by indicating both material and 
catalog number. 

To adapt the present E8A (single) and E9A (double) 
rotary locklift levers for use with No. 6 type coupler operat- 
ing mechanism, changes were made in the design of the rotor 
eye of both levers, which will still permit use of the present 
standard one-piece operating rod but will provide the addi- 
tional clearance necessary for the No. 6 rod. The new locklift 
assemblies incorporating these changes will be identified by 
catalog No. E14A, single, and E15A, double. 

The required 4 in. minimum clearance dimension between 
the operating rod handle and the eye of the rod bracket in 
Fig. II, page C-34-D, Section C of the Manual, previously 
omitted, will be added as an editorial correction, as well as 
another change in Fig. II to indicate more clearly the required 
clearance between the inner end of the rod and the extension 
beneath the eye of the rotary locklift lever. 


Type E Engine Couplers 


As a permissible alternate practice, a proposed change in 
design of the coring in standard Type E engine coupler 
shanks, in order to reduce shrinkage frequently encountered 
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in the vicinity of the pin hole, was approved, and pages C-43, 
44 and 45 in the manual will be revised accordingly. 


Proposed Type F Interlocking Coupler 

The development of the Type F interlocking coupler and 
attachments is nearing completion and laboratory tests, in- 
cluding complete physical tests and angling machine tests, 
have been conducted. Trial service applications have already 
been made to three Pennsylvania X40B cars and additional 
applications on several other roads are being arranged. 
Coupling and angling trials made on the Pennsylvania cars 
in Altoona Yards and on the hump were entirely satisfactory 
and no difficulty has been reported to date concerning the 
three cars in service. 


Coupler Yokes 


High-tensile steel design Y-30 and Y-40 yokes were rec- 
ommended to be submitted to letter ballot for approval as 
alternate standards. 

The Waugh Equipment Company has recently submitted 
for A.A.R. approval a design of yoke for use with twin- 
cushion draft gear and E swivel shank coupler in freight cars 
having a standard 245,-in. draft pocket. Comparative tests 
on this yoke in both Grade B and high-tensile steel indicated 
satisfactory strength in Grade B steel and this design was 
therefore unanimously approved and is recommended for 
adoption by letter ballot as an alternate standard. 

The Committee on Specifications for Materials has rec- 
ommended review of Specification M-118, covering coupler- 
knuckle pivot pins, and consider substitution of suitable physi- 
cal properties in place of the drop test, or as an alternate 
therefor. It was unanimously agreed that retention of the 
drop test was desirable and therefore no change in the present 
specification is recommended. ` 


Draft-Key Material 


Three railroads have each agreed to equip 25 cars with 
draft keys in the as-forged condition on one end and with 
keys hardened by quenching and tempering on the other end. 
Records of performance, including relative wear on keys and 
associated parts are being kept. 


Specification References for Material 
Supplementing recommendations made last year, your com- 
mittee recommends that the following additional material 
references be shown on drawings in the manual: 
A.A.R. Manual Specification 


Page No. 
i C-34-D  M-122, Grade 1020 
Coupler operating rods C-34-E as-forged 
C-76 


Striking casting or coupler 
carrier, C.S. 

Striking casting or coupler 
carrier, welded construc- 
tion, plate steel 


Cracks in Coupler Side Walls 


The committee noted conflicts in the condemning and 
reclamation rules covering cracks in the knuckle side walls 
of couplers, has reviewed the entire subject for both freight 
and passenger car couplers and recommended changes : 

1.—Remove Fig. D from Interchange Rule 18 and substi- 
tute therefor Fig. 9 of Rule 23, and change Paragraph (l-a) 
of Rule 18 to conform with the dimensions of the new figure. 

2.—Remove Fig. 5, including the stenciling requirement, 
from Page C-70-1947 of the manual and substitute therefor 
Fig. 9 of Rule 23, and change Paragraph 1 (e), Page C-66- 
1947, to conform. 

3.—Change Passenger Car Rule 7, Paragraph (a), Inter- 
change Rules, to read: (a) Such crack extends beyond the 
shaded area shown in Fig. 9. of Freight Car Rule 23. These 
cracks shall be measured on surface of coupler. Coupler bodies 
having cracks extending beyond these limits are condemned 
and must not be reclaimed by welding. 


Coupler Vertical Spacing Limits 


The following paragraphs were proposed to be incorporated 
in the Interchange Rules effective August 1, 1948. 
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M-201, Grade B 


M-116, Grade B 


New Paragraph (g) to Rule 20—With coupler placed at 
proper height and in alignment, as prescribed in paragraphs 
(e) and (f), the vertical spacing between top of coupler 
shank and bottom of striking casting must not exceed 134 in. 
If necessary to make adjustment, the opening should be made 
% in. or as near as practical thereto. 

New Paragraph 13 to Section (c) of Rule 3—Couplers: 
Effective January 1, 195], the vertical spacing between top 
of coupler shank and bottom of striking casting must not 
exceed 114 in. From Owners. 

As a further protection in the construction of new cars, it 
is recommended that reference to this spacing be included in 
the “Fundamentals of Design” and that a new Item 19 be 
inserted in both columns on page C-4 of the Manual of Stand- 
ard and Recommended Practice, reading: Vertical spacing 
between top of coupler shank and bottom of striking casting 
(Maximum) % in. 


Supplemental Tests of Waugh Twin Cushion Type 
WM 4-6 

‘The four gears which were applied to Armour stock cars 
ASEX 244 and ASEX 205 in 1940 and 1941, have not been 
removed for test since the last report. 

The single gear which has been under constant compression 
in the Association laboratory since 1942 continues to be 
tested for capacity each month. To date neither the cushioning 
characteristics nor the capacity has changed appreciably. An 
additional specimen of this type of gear has been given a 
laboratory capacity test and then placed under constant com- 
pression in the open air. This gear is given protection from 
the weather only to the extent that a gear on a stored freight 
car would normally receive protection. It will not be disturbed 
for two years, at the end of which time the laboratory test 
will be repeated. 


Tests of Gears after Service 


Arrangements are being made to obtain two specimens oi 
each type of certified draft gear which have been in service 
for ten years and ship them to the A.A.R. laboratory to 
determine the condition after this amount of service. 


Classification of Draft Gears 


The committee approved a decision to transfer to the obso- 
lete class every gear which had a capacity of less than 15,000 
ft. lb. when new, and a list of 16 draft gears was recommended 
to the Committee on Prices for Labor and Materials for trans- 
fer from the non-approved to the obsolete classification. 


Measurement of Draft Gear Reaction 


Experiments being made by the Edgewater Steel Company 
with the cooperation of Purdue University at the A.A.R. 
laboratory in an effort to find a better and simpler method of 
measuring draft-gear reaction than by double differentiation 
of chronograph curves have been completed and results placed 
in the hands of the sub-committee. These will be studied and 
decision will then be made as to what use, if any, should be 
made of the findings. 


Certified Draft Gears 


During the past year conditional certificates of approval 
have been granted to the following gears: 

Miner A-22-XL, which, in due course, is intended to super- 
sede Miner A-22-XB, Cylinder D-7940. 

Hulson 202, which supersedes conditionally approved 
Hulson-Clark 150-B, which has been dropped from the list. 

Waugh-Gould 420, which, in due course, is intended to 
supersede Waugh-Gould 403-A ; it also supersedes condition- 
ally approved Waugh-Gould 410, which has Leen dropped. 

Waughmat Twin Cushion WM 4-6. 

The members of the Committee on Couplers and Draft 
Gears are H. W. Faus (chairman), engineer motive power. 
N.Y.C.; C. K. Steins (vice-chairman), mechanical engineer. 
Pennsylvania; F. T. James, chief motive power, D. L. & W.: 
N. T. Olson, chief mechanical engineer, C. & N. W.; M. R. 
Buck, engineer car construction, A. T. & S. F.; B. Faughnan. 
assistant works manager, Angus Shops, C.P.R.: J. W. Haw- 
thorne, superintendent motive power, C. of G.; I. N. Moseley. 
research and test engineer, N. & W.; H. N. Juel, engineer car 
maintenance, U.P.: A. B. Lawson, mechanical engineer. 
B. & O. 
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Discussion 

In reply to a question about the specifications for flexible 
coupler carriers a committee member said that the specifica- 
tions were purposely not narrowed down to the coil spring- 


type because there had not been enough experience with the 
semi-elliptic spring type to rule it out. 

(The report ws accepted and the recommendations sub- 
mitted to letter ballot.) 


Report on Specifications for Materials 


Revisions in many detail specifications— 
Emergency rubber provisions withdrawn 
—Firebox and boiler steel research 


The Committee on Specifications for Materials recom- 
mends these changes and revisions of specifications: 

1—S pecifications M-101—Axles, Carbon Steel for Cars 
and Locomotive Tenders. With the concurrence of the 
Committee on Car Construction, it is recommended that 
the following new Section 23(c) (present Section 23c to 
be redesignated 23d) be added to these specifications upon 
adoption by letter ballot of the member roads: (c) For 
smooth forged axles, the maximum permissible throw, or 
runout at the center of the axle, after rough turning of 
journals and wheel seats, shall be % in. } 

2—S pecifications M-106—Tires, Steel, Locomotives and 
Cars. 

Specifications M-124—Tires, Heat Treated Carbon Steel. 

These specifications have been revised to clarify the 
number of requirements with respect to cooling, location 
of tension test specimen, marking by class designation and 
stress relief as a supplementary requirement when speci- 
fied. Drafts of these revised specifications are identified as 
Exhibits A and B (not included in this abstract of the 
committee’s report) and it is recommended that they be 
submitted to letter ballot of the members for adoption. 

3—Specifications M-110—Rivet Steel and Rivets. It is 
recommended these specifications be changed as follows 
and referred to letter ballot for approval: Sec. 3—Chemi- 
cal Composition —Delete the item reading: “Carbon, per 
cent..... 0.18 max.”; Sec. 6—Tensile properties —Add 
to item “elongation” the phrase: “but need not exceed 30 
per cent.” 

4—S pecifications M-112—Steel Bars and Plates, Carbon 
for Railway Springs. as, 

Specifications M-113—Springs, Steel, Elliptical. 

Specifications M-114—Springs, Steel, Helical. : 

On account of some requirements being at variance 
with standard commercial practices, these specifications 
have been rewritten and are submitted for letter ballot 
approvat, 

Specifications M-116—Steel, Structural, Shapes, Plates 
and Bars. It is recommended that these specifications be 
tevised to eliminate all references to Bessemer steel and 
bring all requirements into agreement with other accepted 
specifications so that railway consumers will not be penal- 
ized for unduly restrictive requirements not necessary to 
their end product. These specifications are recommended 
for adoption by letter ballot. : 

6—S pecifications M-117—Heavy and Light-Gauge Carbon- 
Steel Sheets and Strip Steel. For the past two years steel 
producers have filed objections to many of the require- 
ments of M-117-45 and after numerous consultations with 
Producers, these specifications have been rewritten and 
are submitted for letter ballot approval. 

It is to be noted that all applicable tables have been 
included together with flat products classification informa- 
tion to assist in preparation of purchase specifications. 

7—S pecifications M-119—Galvanized Sheets. These speci- 
fications have been the source of considerable controversy 
as to the quality and grading of galvanized sheets and 
often make it necessary for purchasers to reach special 
agreements with their suppliers of galvanized sheet prod- 
ucts. Many of these differences have been eliminated by a 
revised draft of these specifications which are submitted 
for letter ballot approval. 

8—Specifications M-122—Hot Rolled Carbon-Steel Bars. 
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The present edition of M-122 has been subjected to nu- 
merous criticisms and many attempts made to obtain 
correlation with A.S.T.M. specifications for similar prod- 
ucts and acceptance by producer interests. These speci- 
fications have been rewritten to simplify the procurement 
of hot-rolled carbon-steel bars. 

9—Specifications M-126—Carbon-Steel Forgings. -The fol- 
lowing changes in these specifications have been consid- 
ered by the Committee and are recommended for adoption 
by letter ballot: Table II—Revised to commercial stand- 
ards to supersede present Table II; Table III.—Physical 
Requirements. Revisions made to agree with A.S.T.M. 
A-236, Class E, which is a commercial standard and does 
not carry the extra charges now assessed against the pres- 
ent A.A.R. M-126, Class D (88,000 Ib. per sq. in. tensile). 

In order to reflect the changes recommended in the 
table, Sec. 1—Scope of these specifications revised to cover 
six classes of carbon-steel forgings as follows: Class A— 
Untreated. This class is mostly used for drop forgings and 
parts of minor importance, and those which are to be case 
hardened. Class B—Untreated. This class is used for a 
general group of miscellaneous ordinary forgings, where 
heat treatment is not deemed necessary; Class C—An- 
nealed or normalized; Class D — Annealed; Class E — 
Normalized and tempered ; Class F—Normalized and tem- 
pered; Class G—Quenched and tempered; Class H—Nor- 
malized quench and tempered. Classes E, F, G and H 
forgings are used in high-duty service on locomotives, 
cars and other equipment. 

10—S pecifications M-402—Malleable Iron Castings. Nego- 
tiations with the Malleable Founders’ Society have re- 
sulted in complete agreement on the grade of malleable 
suitable for railway applications and revised specifications is 
recommended for adoption by letter ballot. 

11—Spectfications M-501—Journal Bearings, Lined. On 
account of the continued shortage and high price of tin, 
the limits for the tin content of journal bearing backs has 
been changed from a range of 329 to a range of 4.5—6.5 
to avoid the purchase of new tin, as the latter range is 
fairly constant for all salvaged journal-bearing backs. Re- 
vised Section 3 of these specifications will read as follows 
and is recommended for letter ballot approval: 3. Com- 
position of Back: lead, 15—24 per cent; tin, 4.05-6.50 per 
cent; zinc, max., 3.00 per cent; impurities, max., 1.00 per 
cent; copper, balance 

12—S pecifications M-503—Bearings, Bronze, for Locomo- 
tives. 

To eliminate the 1943 Emergency modification of M- 
503-42, it is recommended as a letter ballot item that Sec. 
3 (a) of the latter be revised to read as follows and, if 
approved, the designation be changed from M-503-42 to 
M-503-48 and emergency Specifications E-M-503-43 an- 
aulled: 3 (a) Chemical Composition: 


Phosphor Hard Medium Soft 
bronze bronze bronze 
(per cent) (percent) (per cent) 
9 6—9 6—8 4—6 
10—16 16—22 
Zinc, ma 0.75 1.25 2 
Nickel, max. . 1.00 0.50 
Iron, max. ..... 0.15 0.20 
Antimony, ma 0.75 0.75 sie 
Phosphorus. ............ 0.20--0.50 0.05 max... Kanni 
Other elements 0.50 0.35 0.75 0.75 
: Balance Balance Balance Balance 
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15—Spectfications for Rubber Hoses—M-001—Air-Brake 
and Train Air-Signal; M-603—Air, Gas and Oxygen, 
Wrapped and Braided; M-604— Cold Water, Wrapped 
and Braided; M-605—Steam and Hot Water; M-606— 
Tender Tank; M-608— Pneumatic Tool, Wrapped and 
Braided. 

In the committee’s 1947 report, it was recommended 
that air-brake hose gaskets be made of natural rubber and 
the emergency specifications withdrawn. 

Similar action is now recommended to annul emer- 
gency specifications E-M-601-45, E-M-603-44, E-M-604-44, 
E-M-605-44 and E-M-606-44. New specifications M-601, 
M-603, M-604, M-605, M-606, and M-608, are recom- 
mended for adoption by letter ballot. It is to be noted that 
M-605—Steam and Hot Water Hose, has been corrected 
editorially and M-608—Pneumatic Hose, is a new speci- 
fication to separate air hose for 125 Ib. per sq. in. working 
pressure from the welding-gas hose which is designed for 
higher pressures. 

The cooperative investigation mentioned in last year’s 
report of your committee with respect to aging resistance 
of rubber compounds for airbrake hose, etc., was further 
progressed during the past year and the tests are being 
continued. 


Firebox and Boiler Steels 


As mentioned in last year’s report, a research program 
has been undertaken under the general direction of the 
A.A.R. Mechanical Research Office, acting with the Sub- 
committee of the Specifications Committee and repre- 
sentatives of the American Iron and Steel Institute 
(A.LS.I.) Technical Committee on Carbon-Steel Plates, 
to determine the effect of residual alloys on carbon fire- 
box and boiler steels. 

Two conferences have been held since this group was 
organized. It was brought out in the first conference, held 
on February 11, 1947, that a program had been started by 
the A.I.S.I. Technical Committee on Carbon Steel Plates 
to investigate the properties of a considerable number of 
run-of-the-mill specimens of boiler and firebox steels pro- 
duced in the members’ mills. This investigation was set up 
to include a complete chemical analysis of the steels 
tested, with particular reference to residual alloys, and 
physical tests to include investigation of the weldability 
and hot and cold flanging properties of the plates investi- 
gated. It was also decided to request member railroads to 
send samples of failed boiler and firebox plates to the 
Denver laboratory of the Denver & Rio Grande Western, 
for chemical and metallurgical investigation. 

At the second conference, held on April 6, 1948, the 
A.I.S.I. representatives made available a preliminary re- 
port covering the chemical analysis and physical test on 
a group of 145 production-heat specimens representing 
ten plate manufacturers and consisting of rimmed, semi- 
killed, and killed types of carbon steels. In addition to the 
items covered in the specification requirements, check was 
made of copper, nickel, chromium, molybdenum, and tin 
for each of the 145 heats. The physical tests included 
tensile, Charpy impact weld hardness, and precipitation 
hardening tests through a range of temperatures. The 
result of the hot-working tests were incomplete, but the 
program is being continued. 

A total of 31 failed specimens have been studied at the 
Denver laboratory. These studies cover samples submitted 
by seven roads representing boiler-plate failures, and six 
roads representing firebox-plate failures. The majority of 
the failed plates investigated were carbon steel, but speci- 
mens of 2 per cent nickel boiler plate and carbon-silicon 
and carbon-molybdenum firebox plates were included. The 
investigations conducted at the Denver laboratory in- 
cluded check for residual alloys and physical tests at room 
and elevated temperatures. 

The studies of the effect of residual alloys on steels cur- 
rently produced by the manufacturers and in failed plates 
submitted by member roads is being continued. 

The members of the Committee on Specifications for 
materials are H. G. Miller (chairman), mechanical engi- 
neer, C.M.St.P.&P.; W. F. Collins (vice-chairman), en- 
gineer of tests, N.Y.C.; T. D. Sedwick, engineer of tests, 
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C.R.I.&P.; H. G. Burnham, engineer of tests. N.P. ; H. P. 
Hass, director of tests and research, N.Y.N.H.&H.; L. B. 
Jones, engineer of tests, Pennsylvania; W. R. Hedeman. 
engineer of tests, B.&.O.; E. B. Fields, engineer of tests, 
A.T.&S.F.; R. McBrian, engineer, standards and research, 
D.&R.G.W.; R. H. Beverly, engineer of tests, Southern: 
G. E. Baumgardner, assistant research engineer, N.&W.; 
P. H. Smith, engineer of tests, C.B.&Q. 

(The report was accepted and the recommendations sub- 
mitted to letter ballot.) 


Safety Appliances 


The committee has approved the following designs of metal 
running boards for box and other roofed cars (including type 
“LO” covered hopper cars), and for metal brake steps for 
all cars, for conformity with the A.A.R. Specifications as to 
width, clear opening, deflection under load and non-skid 
features: 


Steel Running Boards 
Apex Tri-Lok, Type A; Blaw-Knox Electroforged, Type 
8 J-16; Champion; Irving Type AA Grating; Kerrigan 
Weldforged Grating, Type KCW ; Morton Open Grip; U. S. 
Gypsum Expanded Metal, Type A. 


Aluminum Running Boards 
Apex Tri-Lok; Morton Open Grip. 


Steel Running Boards for Tank Cars 

Apex Tri-Lok, Type B; Blaw-Knox Electroforged, Type 
P-16; Kerrigan Weldforged Grating, Type KTC; U. S. 
Gypsum Expanded Metal, Type B. 

With the concurrence of your committee, the Arbitration 
Committee is recommending in its report this year a revision 
of Note 1 to Par. (r-7) of Interchange Rule 3 to permit the 
use of lighter-section dome steps and dome platforms on tank 
cars complying with the specifications for metal running 
boards for box and other roofed cars, where supports are 
centered not to exceed 48 in. 

A number of applications have been submitted cevering 
dome steps and dome platforms where thickness of material 
used does not conform to A.A.R. approved type for either 
“Box Cars” (with supports centered not to exceed 4 ft.), or 
“Tank Cars” (with supports centered over 4 ft. but not more 
than 10 ft.), indicating a need for an intermediate type of 
metal running board where the length of the unsupported 
span is over 4 ft. but not more than 7 ft. In view of this, it is 
recommended, as a letter-ballot item, that last paragraph of 
Sec. 3 of A.A.R. Specifications for Running Boards Other 
Than Wood, etc., be modified as follows: 

Proposed Form. Construction to be such as to permit sec- 
tions of unsupported length up to 48 in. without exceeding 1% 
in. deflection under a 200 lb. static load applied at the center 
of the section, or sections of unsupported length over 4 ft. but 
not more than 7 ft. without exceeding 14 in. deflection under 
a 200 Ib. static load applied at the center of the section, except 
that for tank-car running boards the construction to be such 
as to permit section, or sections of unsupported length up to 
10 ft. without exceeding 14 in. deflection under a 200-Ib. static 
load applied at the center of the section. 

Subject to approval of this proposition by letter ballot of 
the members, the Arbitration Committee is requested to make 
conforming revisions in Interchange Rule 3, in the 1949. 

It is expected that road tests of the ABLC brake equipment 
will be conducted during the coming year under the direction 
of your committee in cooperation with the Committee on 
Brakes and Brake equipment. 

The report was signed by R. G. Henley (chairman), gen- 
eral superintendent motive power, N. & W.: H. T. Cover. 
chief motive power, Pennsylvania; J. E. Goodwin, chiet 
mechanical officer, C. & N.W.; F. K. Mitchell, general super- 
intendent motive power and rolling stock, N.Y.C. System: 
J. M. Nicholson, assistant to vice-president, A.T. & S.F.: 
A. K. Galloway, general superintendent motive power and 
equipment, B. & O. 

(The report was accepted.) 
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Interchange Rule Revisions 


Recommendations for changes in 
freight and passenger car rules 
—Extension dates restricted 


During the year Cases 1825 to 1828, inclusive, have been 
decided and copies forwarded to the members. A copy of these 
decisions is made part of this report. 

The principal changes in this report are: . 

Modifications are recommended in Rule 2 to provide for 
the handling of cars equipped with roller-bearings at inter- 
change points [and to eliminate unnecessary clerical work in 
cases of load adjustment where the car was originally loaded 
in accordance with A.A.R. Loading Rules. Changes in Rules 
3, 9, 17 (interpretation), 84, 85 and 93 were made to cover 
interchange of roller-bearings.—Editor]. 

With the concurrence of the Committee on Couplers and 
Draft Gears and as announced in the 1947 annual report and 
in the current code, no extension beyond January 1, 1949, is 
recommended for the requirement in Rule 3 prohibiting ac- 
ceptance from owners of cars equipped with couplers having 
5-in. by 5-in. shanks. 

No extension beyond January 1, 1949, is recommended for 
the requirement in Rule 3 prohibiting acceptance from own- 
ers of cars having truck side frames to which reinforcing 
plates or repair patches have been applied. 

Extension of the effective dates from January 1, 1949, to 
January 1, 1950, were recommended for the following items: 

Section (b), Paragraph (7)—Brake levers; metal badge 

lates. 
j Section (b), Paragraph (9)—Braking powers; braking 
ratio. 

Section (c), Paragraph (11)—Couplers having 5-in. by 
7-in. shanks. 

Section (c), Paragraph (12)—Couplers, bottom rotary 
operated, not equipped with assembled riveted-type lock-lift 
lever and toggle. 

Section (t), Paragraph (10)—Tank cars; metal placard 
holders. 

Section (u), Paragraph (4)—Class E-3 cars not to be 
accepted from owner. Kef 

With the concurrence of the Committee on Lubrication of 
Cars and Locomotives, it is recommended that new Paragraph 
(j-3) be added to Rule 3 to make mandatory the use of A.A.R. 
1947 Standard journal-box lids on all cars built new or rebuilt 
on and after January 1, 1950. 

With the concurrence of the Safety Appliance and Car 
Construction Committees, it is recommended that Note 1 fol- 
lowing Paragraph (r-7) of Rule 3 be modified to provide for 
the use of lighter section metal dome steps and dome plat- 
forms where supports are centered not to exceed 48 in. 

With the concurrence of the Committee on Car Construc- 
tion, it is recommended that Paragraph (t-3-d) of Rule 3 be 
modified to require normalizing of secondhand truck side 
frames of T or L section designs, or U or any other section 
design cast in 1926 or prior thereto, to determine if same are 
suitable for reclamation or application to other cars. 

Elimination of present Paragraph (w-2) of Rule 3 is pro- 
posed and it is recommended that provisions thereof be con- 
solidated with present Paragraph (w-3), relocated as new 
Paragraph (w-2), and modified to prohibit double-plate 
cast-iron wheels and all cast-iron wheels below nominal 
weight in interchange and also to prohibit any type of cast- 
iron wheel without weight cast thereon. Changes in Rules 70, 
83 (to be eliminated), and 98 were recommended to bring 
their provisions in conformity with this change in Rule 3. 

The brake-beam table under Rule 17 is revised to eliminate 
references to non-A.A.R. and former A.A.R. No. 1 brake 

ams, which are no longer acceptable in interchange. 

Change in Rule 66 is proposed to reimburse the car owner 
for half the charge for the next journal-box repacking if 
account out-of-date, after a repairing line has failed to re- 
pack the boxes on cars with repacking date between nine and 
fourteen months old when wheel changes or other work has 
required removal of packing from four or more boxes. 
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Addition of new Rule 66-A is recommended, to provide for 
periodic lubrication of cars equipped with roller-bearings. 

New last note is recommended for addition to Paragraph 
(B-1) of Rule 112, to provide method of settlement for de- 
stroyed container cars and metal containers. 

Changes in Rules 112 and 120 were recommended to include 
steel side and end doors, and metal drop end gates in the 
items of serviceable material returnable to the car owner if 
he so elects. 

Changes to reduce clerical work in administering the rules, 
to simplify billing; or to expedite handling bills for payment 
were recommended in Rules 5, 7 and 91. 

Extensions of effective dates with respect to equipping all- 
steel and steel-underframe passenger cars with suitable re- 
ceptacles for defect and joint-evidence cards, and covering 
the applications of brake-shoe spark shields to cars having 
wood parts exposed over the wheels from January 1, 1949, to 
January 1, 1950, are recommended in Passenger Car Rule 2. 

New Paragraph (1-2) is recommended for addition to 
Passenger Car Rule 7, to provide for periodic lubrication of 
passenger cars equipped with roller-bearing units. Change in 
Rules 10 and 13 are recommended to conform. It is also rec- 
ommended that this rule make handling lines responsible for 
failure of roller-bearing units, or combination roller-bearing 
and friction-bearing units due to overheating when stenciling 
on the car indicates that periodic lubrication is 15 or more 
days over date. 

The committee does not feel that any of the modifications 
included in its report necessitate submission to letter ballot. 

The details of the rule changes follow : 


Rule 2 


The committee recommends that second paragraph of this 
rule be modified, effective January 1, 1949, as follows: 

Proposed Form: Empty cars offered in interchange must 
be accepted, providing they conform to the requirements of 
Rule 3 and are in safe condition for movement, the receiving 
road to be the judge. 

However, empty cars equipped with journal roller bearings 
may be rejected tf such units are in defective condition. 

Reason: To provide for the handling of cars equipped with 
journal roller bearings at interchange points. 

The committee recommends that Item 2 of Section (f) of 
this rule be modified, effective January 1, 1949, as follows: 

Proposed Form: (f) Transfer authority will not be issued 
account of the following defects: 

2. All truck defects on foreign cars, except defective metal 
bolsters or center plates cast integral therewith, defective 
truck sides and metal transoms, defective non-A.A.R. stand- 
ard journal boxes where A.A.R. standard is not a proper sub- 
stitute, and defective journal roller-bearing units. However, 
where loaded car is equipped with type of truck prohibited 
under Rule 3, transfer authority is proper. 

Reason: To provide for the handling of cars equipped with 
journal roller bearings at interchange points. 

The committee recommends that Paragraph (h) of this rule 
be modified, effective August 1, 1948, to read as follows: 

(h) The car transfer check authorizing transfer or rear- 
rangement of lading must be of the form shown on page 271. 
All information required by the reading of the form must be 
filled in, except in cases of load adjustment where the car was 
originally loaded in accordance with the A.A.R. Loading 
Rules, information as to “Date Loaded,” “Name of Shipper,” 
“Station Loaded,” and “Originating Road” may be omitted. 

Reason: To eliminate unnecessary clerical work. 


Rule 3 


The committee recommends that effective dates for various 
requirements in the present rule, as listed below, now set at 
January 1, 1949, be extended to January 1, 1950. 
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Section (b), Paragraph (7)—Brake levers: Metal badge 
lates. 
‘ Section (b), Paragraph (9)—Braking power: Braking 
ratio. 

Section (c), Paragraph (11)—Couplers having 5-in. by 
7-in. shanks. 

Section (c), Paragraph (12)—Couplers, bottom rotary 
operated, not equipped with assembled riveted type lock lift 
lever and toggle. 

Section (t), Paragraph (10)—Tank cars: Metal placard 
holders. 

Section (u), Paragraph (4)—Class E-3 cars not to be 
accepted from owner. 

Reason: The present situation justifies these extensions. 

With the concurrence of the Committee on Couplers and 
Draft Gears and as announced in the 1947 Annual Report 
and current Code of Interchange Rules, the committee rec- 
ommends that no extension beyond January 1, 1949, be 
granted in effective date of requirement prohibiting accept- 
ance from owners of cars equipped with former Standard or 
Temporary Standard couplers having 5-in. by 5-in. shanks, 
Paragraph (c-10) of this rule. 

Reason: This requirement has appeared in the rules since 
August 1, 1938, and it is felt sufficient time has elapsed to 
permit compliance. A check of member railroads last year 
developed the number of cars in service equipped with 5-in. 
by 5-in. couplers is negligible. 

The committee recommends that no extension beyond Janu- 
ary 1, 1949, be granted in effective date of requirement pro- 
hibiting acceptance from owners of cars equipped with cast- 
steel truck side frames to which repair patches or reinforcing 
plates have been applied, Paragraph (t-3-f) of this rule. 

Reason: This requirement was placed in the rules as a 
safety measure on January 1, 1947, and it is felt no extension 
of the effective date is warranted. 

The matter of extension in effective date for requirement in 
Paragraph (a-4) of this rule for AB brakes has been referred 
to the General Committee. 

The Committee recommends that a new note be added fol- 
lowing Section (j-1) of this rule, effective January 1, 1949, 
as follows: 

(j) (1) Journal bearings, A.A.R. Standard or approved 
equivalent, required on all cars built new on or after January 
1, 1920, and on all cars rebuilt on or after July 1, 1928. In 
interchange. 

Note.—Cars equipped with journal roller bearings are ac- 
ceptable in interchange. 

Reason: To provide for the interchange of cars equipped 
with journal roller bearings. 

The Committee recommends that new Paragraph (j-3) be 
added to this rule in the next supplement, to read as follows: 

(j-3) Journal box lids, complying with A.A.R. Specifica- 
tions for Journal Box lids as revised in 1947 and having 
A.A.R. certificate of approval, required on all cars built 
new or rebuilt on and after January 1, 1950. From owners. 

Reason: In order to make mandatory the use of A.A.R. 
1947 Standard journal box lids, as recommended by the Com- 
mittee on Lubrication of Cars and Locomotives. 

The Committee recommends that Note 1 following Para- 
graph (r-7) of this rule be modified, effective August 1, 
1948, as follows: 

Proposed Form: Note 1—Dome steps and dome platforms 
for tank cars are considered to be in the same category as 
running boards and must therefore comply with the above 
requirements. Dome steps and dome platforms, with supports 
centered not to exceed 48 inches, shall be considered as mect- 
ing the above requirements if they comply with the specifica- 
tions for metal running boards for box and other roofed cars. 
Where supports are centered exceeding 48 inches, dome steps 
and dome platforms must comply with the specifications for 
metal running boards for tank cars. 

Reason: The use of lighter section dome steps and dome 
platforms on tank cars should be permitted in cases where 
supports are centered not to exceed 48 inches. This recom- 
mendation has the concurrence of the Safety Appliance and 
Car Construction Committees. 

The committee recommends that Paragraph (t-3-d) of this 
rule be modified, effective August 1, 1948, as follows: 

Proposed Form: (t) (3-d) To determine if second-hand 
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frames of “T” or “L” section designs, or “U” or any other 
section design cast in 1926 or prior thereto are suitable for 
reclamation or application to other cars, they must be nor- 
malized as provided in Section A—General Regulations, Rule 
23, following which careful inspection must be made. When 
truck side frames are given this treatment and inspection, 
a record must be stamped by at least % inch steel stencils on 
top of compression member at center of frame (on smoothed 
surface) to indicate railroad or private car line reporting 
marks, date (month and year), shop identification symbol 
and legend “N”, to indicate frame has been normalized. 
Frames of “U” or (etc., no other change). 

Reason: As recommended by the Committee on Car Con- 
struction, which has found present specified temperature of 
750 deg. F. is too low to accomplish the results desired, and 
that the normalizing process will make it possible to find 
defects requiring attention (or that warrant scrapping of 
part) and that at the same time this process will improve the 
quality and restore original physical properties of the casting. 

The committee recommends that present Paragraph (w-2) 
of this rule be eliminated and that present Paragraph (w-3) 
be modified and relocated as new Paragraph (w-2), effective 
August 1, 1948, as follows: 

Proposed Form: (w-2) Wheels, double plate cast-iron, 
also any type of cast-iron wheel below nominal weight or 
without weight cast thereon, prohibited on all cars. In inter- 
change. i 

Reason: It is felt cast-iron wheels of any type below 
nominal weight or without weight cast thereon, should be 
prohibited in interchange, as a safety measure, along with 
the double plate design. 

The committee recommends that second note following 
Paragraph (w-3) of this rule be modified, effective August 
1, 1948, as follows : 

Proposed Form: Note.—Industrial or other cars not in- 
tended for interchange service, when moving on their own 
wheels, may be accepted in interchange in their initial move- 
ment from manufacturer to destination (or seaboard) without 
meeting the requirements of Paragraph (a-l-a) in so far 
as retaining valve and A.A.R. Standard triple valve are con- 
cerned, (b-2) for No. 2 brake beams, (b-7) for metal badge 
plates, (b-8) for bottom rod and brake beam safety supports, 
(c-1), (c-2) and (c-6) for couplers and coupler operating 
levers, (h-2), (h-3) and (h-4) for geared hand brakes, (r-7) 
for running boards, brake steps, dome steps and dome plat- 
forms other than wood, (s-3) for stenciling, (t-1), (t-2-a), 
(t-2-b) and (t-4) for trucks, and the Specifications for Tank 
Cars. To each side of such cars a card shall be attached by 
shippers, reading as follows: (etc.) 

Reason: It is felt requirement for metal running boards, 
etc., may be waived for industrial or other non-interchange 
cars in initial movement from manufacturer. 


Rule 5 


The committee recommends that the first paragraph of this 
rule be modified in the next supplement to the interchange 
rules to read as follows: 

Proposed Form: Rule 5. Defect cards must be of the form 
shown on page 272. They must be of cardboard, printed on 
both sides, and must be filled in on both sides with ink or 
black indelible pencil. The cards must plainly specify in full 
each item for which charges are authorized, indicating the 
location of defects, as provided for in Rule 14. However, in 
cases where a joint inspection certificate is presented for 
additional defect card, as per Section (k) of Rule 4, the 
road responsible may endorse the certificate in lieu. of issuing 
defect card. In such cases the certificate must be furnished 
in duplicate form. 

Reason: To expedite the handling of requests for addi- 
tional defect cards by eliminating the time involved in copy- 
ing items on additional defect card which already appear 
on the joint inspection certificate. 


Rule 7 


The committee recommends that the third and fifth para- 
graphs of Section (2) of this rule be modified, effective 
August 1, 1948, as follows: 

Proposed Form: The number and size of bolts, and purpose 
for which they are used, must he shown upon original record, 
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except where item of repairs includes price of bolts. The 
weights need not be shown. Nuts, when chargeable, must be 
specified, except those used on bolts renewed, in which case 
an average of one nut per bolt will be assumed as used, re- 
gardless of whether double nuts are used. 

Paint and nails must be shown on original record, except 
where ttem of repairs covers paint and nails. The quantity 
need not be shown in those cases where it can be properly 
determined by the billing clerks. 

Reason: To eliminate unnecessary clerical work and to 
snes the rule in line with present practice followed by some 
roads. 


Rule 9 


The committee recommends that third item under this rule 
be modified, effective January 1, 1949, as follows: 

Name of road and date of 
last previous repacking, “no 
date” or “date illegible.” 

Work performed, per Rule 66. 

Purposes for which car was 
shopped, if repacked prior 
to expiration of 15 months. 


Reason: To indicate that item covers journal boxes with 
friction type journal bearings. 

The committee recommends that a new item be added to 
this rule, effective January 1, 1949, to read as follows: 

Name of road and date of last 

Journal roller bearing units,\ previous lubrication 

periodic lubrication, etc....... No date, or date illegible. 

(Separate billing repair)Work performed, per Rule 

card required.) 66-A. 


Journal boxes, friction bear- 
ings periodic repacking, etc. 
(Separate billing repair 
card required. Brasses and 
wedges should be included 
with other repairs.) 


Number of boxes. 


Reason: To provide billing requirements covering bills 
rendered for the lubrication of journal roller bearing units. 


Rule 17 


The committee recommends that brake beam substitution 
table under Section (e) of this rule be modified in the 1949 
Code by the entire elimination of Item 1 and by eliminating 
the reference to non-A.A.R. and former A.A.R. No. 1 brake 
beams from Items 2, 4, 7 and 9. 

(Note: Revised table not included in this abstract— 
EDITOR) 

Reason: Cars equipped with non-A.A.R. or former A.A.R. 
No. 1 brake beams may not be accepted in interchange under 
Paragraph (b-2) of Rule 3. 

The committee recommends that Paragraph (6) of Section 
(i) of this rule be modified, effective August 1, 1948, as 
follows : 

Proposed Form: (6) A.A.R. approved friction draft gears, 
as listed in table under Rule 101, may be substituted for de- 
fective Waughmat Twin Cushion WM-4-6 draft gears as 
satay repairs. The defective gear removed shall be held 
and...... 

(No other change) 

Reason: Conditional Certificate of Approval has been issued 
for Waughmat Twin Cushion WM-4-6 draft gear. 

The committee recommends that new Interpretation (M- 
11) be added to this rule, effective January 1, 1949, to read 
as follows : 

(M-11) Q.—Is the substitution of wheels and axles 
equipped with A.A.R. standard friction bearing units for 
wheels and axles equipped with roller bearing units correct 
repairs, in cases where tt is feasible for such substitution to 
be made. 

A—Yes. Material removed shall be held and promptly 
reported to car owner for disposition. If car owner elects 
to have same returned, shipping instructions must be fur- 
nished within 30 days, freight charges collect, otherwice such 
parts (except serviceable wheels) may be treated as scrap. 
The same disposition of parts removed shall be followed when 
repairs are made in kind, whether the material applied is 
from handling line stock or obtained from car owner under 
Rule 122. 

Reason: To provide for the substitution of wheels and axles 
with standard friction bearings in trucks having wheels and 
axles with roller bearing units. 
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Rule 66 


The committee recommends that Paragraph (g-2) of this 
rule be modified, effective August 1, 1948, as follows: 

Proposed Form: (g) (2) When cars having wheels 
changed or other work performed which necessitates removal 
of packing from four or more boxes, regardless of responsi- 
bility, and repacking date is between nine months and four- 
teen months old, all boxes must be repacked in accordance 
with the requirements of this rule, stenciling changed and 
charge rendered versus car owner for one-half of allowance 
specified in Rule 101. If repairing line fails to repack all 
boxes and change stenciling per this requirement, car owner 
should be reimbursed 50% of charge made for next subse- 
quent repacking if due to overdate. 

Reason: To encourage the repacking of journal boxes 
when cars are on repair track for other work. 

The committee recommends that new Rule 66-A be added 
to the Code, effective January 1, 1949, to read as follows: 

Rule 66-A. (a) Journal roller bearings which 
have not received periodic lubrication attention 
within one year as indicated by the stenciling 
on the car must be checked and lubricated. Cars 
will be considered as due for periodic lubri- 
cation after the expiration of 11 months, or 
as provided in Paragraph (c). 

(b) This work may be performed on shop 
tracks or in transportation yards, preferably 
during the months of March to October, inclu- 
sive. 

(c) On and after September 1st of each year, 
cars on shop track for other work should have, 
and cars in transportation yards may have, the 
lubrication checked and car so stenciled, when 
previous date indicates that car would be due 
for this attention during the following months 
of November to February, inclusive. 

(d) Filling plug must be removed from all 
oil lubricated boxes, oil level checked and oil 
restored to maximum level, after which filling 
plug must be properly replaced. Grease cavities 
on grease packed bearings must be filled to 
capacity through grease fittings with pressurc 
gun. Drain plugs must be checked to see that 
they are in place and securely wired. These 
requirements must also be closely followed for 
the boxes involved when wheels and axles, 


n journal boxes, or roller bearings are applied. 
ble? (e) The place, month, day and year of lubri- 


cation check and the railroad or private linc 
reporting marks with the symbol “Lub” must 
be stenciled on car body near the body bolster 
at diagonal corners with not less than l-in. 
figures and letters. This provision applies also 
to new cars. 

(f) No change shall be made in the stenciling 
unless lubrication check has been made on all 
boxes and the work in all detail has been per- 
formed. 

(g) If car bears no stenciling showing date 
of previous lubrication check, or if date is illeg- 
ible, all boxes must be checked and lubricated 
in accordance with paragraph (d). 

(h) No charge shall be made for lubrication 
unless all boxes have been checked and the work 
in all detail performed. 

(i) Work performed in accordance with the 
foregoing may be charged to car owner, per 
Rule 101, except as otherwise provided. 

*(j) The: grade of lubricant used in journal 
roller bearing boxes must comply with A.A.R. 
Specifications ..... For Grease and A.A.R. 
Specifications ..... for Oil. 

(k) Journal roller bearing boxes must be 
given external inspection currently for detec- 
tion of overheating, cracks, leakage, or any 
other defects. 


*( Specification references to be added later when de- 
veloped by the Lubrication Committee.) 


(437) 93. 


Reason: To provide for the periodic lubrication of cars 
equipped with journal roller bearing units. 


Rule 70 


The committee recommends that Paragraph (c-1) of this 
rule be eliminated, effective August 1, 1948. 

Reason: Modification of Paragraph (w-2) of Rule 3 pro- 
hibiting double plate cast-iron wheels in interchange. 

The committee recommends that Paragraph (f) of this 
rule be modified, effective August 1, 1948, as follows: 

Proposed Form: (f) In case of handling line responsibility 
for change of wheels and substitution is made as provided 
in Paragraphs (d-1), (d-2) or (e), charge for multiple-wear, 
1-W, or 1-WT, wrought-steel wheels must not exceed second- 
hand value of wheels standard to car, except when better- 
ments are applied to a car stenciled “NEW STD” as out- 
lined in fourth paragraph of Rule 16. 

Reason: To provide a more equitable basis for charges in 
connection with wheel substitutions. 


Rule 83 


The committee recommends that this rule be eliminated, 
effective August 1, 1948. 

Reason: Modification of Paragraph (w-2) of Rule 3 pro- 
hibiting such wheels on cars in interchange. 


Rule 84 


The committee recommends that this rule be modified, 
effective January 1, 1949, as follows: 

Proposed Form: (Delivering Company Responsible)— 
Journal cut, or requiring reconditioning, due to heating, on 
friction bearing units; axles bents, or axles damaged as 
stb in Rule 32. (See Rule 85 for journal roller bearing 
units. 

Reason: To indicate that responsibility is intended only 
for cut or damaged journals which have the friction type 
bearings. 


Rule 85 


The committee recommends that new second paragraph 

bracketed “Owners Responsible” be added to this rule, effec- 
tive January 1, 1949, to read as follows: 
_ Failure of journal roller bearing units due to defects or 
overheating, except overheating when stenciling on car in- 
dicates periodic lubrication date is more than 12 months old, 
no date on car, or date illegible. 

Reason: To provide responsibility for failure of journal 
roller bearing units. 


Rule 86 


The committee recommends that table covering standard 
axles and first and second notes following on page 172 of 
the current Code be modified, effective August 1, 1948, as 
recommended by the Committee on Car Construction and 
the Committee on Wheels and approved by letter ballot. 

(Note: New table showing dimensions and limits of wear 
on new standard axles not included in this abstract—EDITOR) 


Rule 91 


The committee recommends that Sections (b) and (c) 
of this rule be modified, effective August 1, 1948, as follows: 

Proposed Form: (b) No bills should be returned for cor- 
rection on account of incorrect car numbers or initials, but 
should be passed for payment at once and alleged errors 
brought to the attention of the company rendering same, 
within six (6) months from date bill is passed for payment, 
but in no case exceeding seven (7) months after first receipt 
of bill. 

The billing company shall furnish correct car reference, or 
shall issue within 90 days contercharge authority, as per form 
shown on page 277. If it is alleged car was not on repairing 
road on date claimed, the car owner must show location of 
car on such date. 

(c) No bills shall be returned for correction on account of 
other error or questionable charges unless the net amount in- 
volved is at least $1.00 and exceeds 10 per cent of the total 
amount of bill, but shall be passed for payment at once and the 
alleged error brought to the attention of the billing company 
within six (6) months from date bill is passed for payment, 
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but in no case exceeding seven (7) months after first receipt 
of bill. The billing road must furnish proper explanation or 
shall issue within 90 days countercharge authority on form 
shown on page 277. 

Reason: To expedite the handling and payment of car re- 
pair bills. 


Rule 93 


The committee recommends that third item in this rule 
covering separate statements be modified, effective January 
1, 1949, to read as follows: 

Separate statements to be made: 

Third. For periodic repacking of friction bearing type jour- 
nal boxes, etc., and lubricating journal roller bearing units, 
as per Rules 66 and 66-A. 

Reason: To provide billing regulations for charges cover- 
ing the lubrication of journal roller bearing units. 


Rule 98 


The committee recommends that Paragraph (c-2) of this 
rule be modified, effective August 1, 1948, as follows: 

Proposed Form: (c-2) Double plate cast-iron wheels, or 
any design of cast-iron wheel without weight cast thereon 
or below nominal weight, shall, when removed from service, 
regardless of condition, be credited as scrap at expense of 
car owner in all cases, except as provided in Rule 68, and in 
cases where one wheel is broken in derailment it will be 
credited as scrap at expense of handling line and the mate 
wheel, if undamaged, will be credited as scrap at expense of 
car owner. In such case notation “D.P.” or “No Cast Weight” 
or “Below Nominal Weight” shall be shown on billing repair 
card to justify scrap credit. 

Reason: To harmonize with change in Rule 3 and elimina- 
tion of Rule 83. 

The committee recommends that Paragraph (c-4) of this 
rule be modified, effective August 1, 1948, as follows: 

Proposed Form: (4) If, on basis of Rule 70 (c) improper 
substitution of cast-iron wheels is made, either account 
owner’s or delivering company’s defects, (etc.—no other 
change.) 

Reason: Account change in Rule 70. 

The committee recommends that second note following In- 
terpretation No. 4 to this rule be modified, effective August 1. 
1948, as follows: 

Proposed Form: Note—Secondhand single plate non- 
bracketed cast-iron wheels, substituted under any of the above 
conditions, shall be charged at scrap value. 

Reason: Account modification of Paragraph (w-2) of Rule 
3 prohibiting double plate cast-iron wheels in interchange. 


Rule 101 


The committee recommends that table on page 211 of this 
rule be modified to include A.A.R. Alternate Standard long 
travel truck springs, in the next supplement. 

Reason: To provide average weights for long travel truck 
springs. 


Rule 104 


The committee recommends that new Item 7-A be added 
to Section (1) of this rule, effective August 1, 1948, as fol- 
lows: 

(1) The following items of material, when applied in re- 
pairs to owner’s defects or on authority of defect card, must, if 
secondhand, be charged at 50 per cent of gross value new, 
less credit for part removed. 

7-4 Coupler yoke back filler. 


Rule 112 


The committee recommends that present last note in table 
under Paragraph (B-1) of this rule (as quoted below) be 
eliminated, effective August 1, 1948. 

“Note—TMN type box cars equipped with Flexitanks for 
transporting non-regulatory petroleum products, shall be 
settled for on per pound box car basis for the car proper, 
plus allowance for the Flexitank installation (including pipe 
and bulkheads) on reproduction cost basis depreciated from 
date of installation at 5 per cent per month on straight line 
basis.” ; 

Reason: Account this type of car no longer in service. 
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The committee recommends that new last note be added to 
table under Paragraph (B-1) of this rule, effective August 
1, 1948, to read as follows: 

“‘Note——Metal containers of container cars shall be settled 
for on basis of reproduction cost, depreciation from date built 
new complete at an annual depreciation rate of 7 per cent, 
not to exceed maximum depreciation of 90 per cent: Remain- 
der of car to be settled for on per pound basis applicable 
to cars of its type and class at regular depreciation rates and 
limits.” 

Reason: To provide method of settlement for destroyed 
container cars and metal containers. 

The committee recommends that the following additional 
items be added to Section (J) of this rule (Return of Serv- 
iceable Material to Car Owner), effective August 1, 1948: 
Steel side and end doors; Metal drop end gates. 

Reason: It is felt car owner is entitled to the return of these 
items if he so elects. 


Rule 120 


The committee recommends that the following additional 
items be added to the second paragraph of Section (g) of this 
rule (Return of Serviceable Material to Car Owner), effective 
August 1, 1948: Steel side and end doors; metal drop end 
gates. 

Reason: It is felt car owner is entitled to the return of these 
items of he so elects. 


Passenger Rule 2 


The committee recommends that the effective date of Para- 
graph (e) of this rule, with respect to equipping all-steel or 
steel-underframe cars with cardboards or suitable receptacles 
for accommodation of defect and joint evidence cards, and 
effective date of Paragraph (f) covering the application of 
brake shoe spark shields to passenger train cars having under- 
neath exposed wood parts over wheels, both requirements now 
being set at January 1, 1949, be extended to January 1, 1950. 

Reason: The present situation justifies these extensions. 


Passenger Rule 7 


The committee recommends that Paragraph (e-4) of this 
rule be modified, effective January 1, 1949, as follows: 

Owners defects are as follows: 

(4) Failure of roller bearing units, or combination roller 
bearing and friction bearing units, due to defects or over- 
heating, except overheating when stenciling on car indicates 
periodic lubrication ts 15 or more days overdate. 

Reason: It is considered equitable to establish handling line 
responsibility for failures where handling line allows lubrica- 
tion date on cars with journal roller bearings to become 15 
or more days overdate. 

The committee recommends that new Paragraph (1-2) be 
added to Section (1) of this rule, present (1) to be desig- 
nated as (l-1), effective January 1, 1949, to read as follows: 

(L-2) Journal roller bearing which have not received 
periodic lubrication attention within 30 days as indicated by 


the stenciling, must be checked and lubricated. This work to 
be performed in detail as outlined in Freight Car Rule 66-A, 
except for time periods, Sections (a), (b) and (c), and loca- 
tion of stenciling, per Section (e). The stenctling, as per 
Section (e) of Rule 66-A, to be located on the truck frame 
above Nos. 1 and 8 pedestals on four-wheel trucks, and above 
Nos. 1 and 12 pedestals on six-wheel trucks. Separate billing 
repair cards shall be furnished showing number of boxes, 
name of road, date of previous lubrication check, or no date, 
or date illegible, and charge rendered versus car owner in 
accordance with Item 21-A of Rule 22. 

Reason: To provide for the periodic lubrication of cars 
equipped with journal roller bearing units. 

The committee recommends that tables in this rule covering 
1940-Design Passenger Car Axle and the Tubular Car Axle 
(including both notes following the latter) be modified. 
effective August 1, 1948, as recommended by the Committee 
on Car Construction and the Committee on Wheels and ap- 
proved by letter ballot. 

Note: Tables showing dimensions and limits of wear of new 
solid and tubular passenger car axles, were in the original 
report—EDITOR. 


Passenger Rule 10 


The committee recommends that Item 2 of this rule be 
modified, effective January 1, 1949, as follows: 

Interchange service expense items to be assumed by hand- 
ling line are as follows: 

2. Lubrication, except periodic repacking or periodic lubri- 
cation of journal roller bearing units. 

Reason: To clarify the intent with respect to periodic lubri- 
cation of journal roller bearing units. 


Passenger Rule 13 


The committee recommends that sixth item under Section 
(b) of this rule be modified, effective January 1, 1949, as 
follows: 

(b) No labor or material shall be charged for the follow- 
ing items: 

Proposed Form: Lubrication, except cars in line service. 
or periodic repacking, or periodic lubrication of journal roller 
bearing units, as referred to in Section (1) of Rule 7. 

Reason: To clarify the intent with respect to periodic lubri- 
cation of journal roller bearing units. 

The members of the Committee on Arbitration are J. P. 
Morris (chairman), general mechanical assistant, A. T. & 
S. F.; J. A. Deppe (vice-chairman), superintendent car 
department, C. M. St.P. & P.; W. N. Messimer, superinten- 
dent of equipment, Merchants Despatch Transportation Cor- 
poration; L. Richardson, mechanical consultant to vice- 
president operations, B. & M.; G. E. McCoy, assistant chief 
of car equipment, C.N.; C. I. Clugh, assistant chief of motive 
power (car), Pennsylvania; J. J. Root, vice-president, Union 
Tank Car Company; M. F. Covert, general superintendent 
equipment, General American Transportation Corporation. 

(The report was accepted.) 


Report on Prices for Labor and 
Material 


Price revised and obsolete items removed— 
Modifications proposed to simplify billing 


In considering the subject of simplification of the pricing 
rules, in an effort to effect further economies in the cost of 
car repair billing, your committee has given consideration to 
the adoption of an improved arrangement of such rules as well 
as the elimination of obsolete items and consolidations of 
items to eliminate extremely fine divisions. The modifications 
proposed herein will eliminate a net of 122 items from the 
rules and will simplify the pricing, and it is felt will result 
in a decrease in correspondence regarding billing transactions. 
The recommendations submitted are explained in detail under 
the individual rules. 

The proposed modifications have been checked and ap- 
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proved by the Arbitration Committee and, if adopted, it is 
recommended same be made effective on January 1, 1949. 

It is the intent of the committee to investigate labor and 
material costs again in October and, if sufficient change de- 
velops, necessary revisions will be made and inserted in the 
rules effective January 1, 1949. 


Rule 101 


All miscellaneous material prices in Rule 101 were re- 
checked as of March 1, 1948, quotations submitted by the pur- 
chasing agents of the ten selected railroads, representing 39 
per cent of total freight-car ownership in the United States 
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and Canada, showing an upward trend in material markets 
as indicated by detail recommendations for revisions shown 
under this rule. 

New note is added following Item 73 and also following 
Item 84, to provide an arbitrary charge of 55 per cent of the 
new price in all cases, where the emergency portion or service 
portion of the AB valve is renewed on authority of defect 
card because of damage by fire. 

The note preceding the table covering extra-heavy pipe 
fittings (Items 99 to 99-H) is modified, to indicate that pipe 
nipples need not carry the markings prescribed therein: also 
eliminating the size marking requirement of the note for all 
fittings. 

Item 107-C is moditied to indicate that the geared hand 
brake approved under 1942 specifications is intended. A new 
note is added following this item to provide for charges where 
substitutions of approved and non-approved types of geared 
hand brakes are involved. 

Item 127-B is modified, to include size, kind of material, 
and to indicate that the swivel yoke specified is an A.A.R. 
alternate standard. 

Item 133 is modified, to indicate that a No. F-2 malleable- 
iron cap for the coupler top-lock-lift hole is intended. New 
Item 133-A is added, to provide charge for No. E-2-A 
pressed-steel cap for the coupler top-lock-lift hole. 

Items 145, 146, 149, 150, 151, 154, 154-A, 156, 157 and 
157-A are eliminated because infrequently used or obsolete, 
the committee being unable to obtain current costs on these 
types of doors. To provide for the few cases where such de- 
wore be renewed, a new note is added following Item 

First paragraph of note on page 202 covering friction draft 
gears is modified, eliminating Westinghouse D-2, D-3, and 
D-4 draft gears therefrom. 

Note 3 following Item 250-K is modified, to indicate con- 
ditional approval for Waughmat Twin Cushion Type WM- 
4-6 draft gear for unlimited application to cars in interchange. 

Draft gears listed under Items 251, 251-D, 251-E, 251-G, 
253, 253-F, 254-C, 256, 257, 257-C and 257-F of Section II 
(Non-approved Friction Draft Gears) are transferred to 
Section III (Obsolete Types of Friction Draft Gears), and 
prices changed accordingly, as recommended by the Commit- 
tee on Couplers and Draft Gears. 

The next to the last item in the table of weights of coupler 
yokes on page 212 is modified. 

A new table is added to this rule covering Weights of 
Horizontal Draft Gear Keys. 


Rule 107 


Item 28 is modified and a new note added following Item 
60, to clarify the intent. 

A new note is added following Item 143, to provide a re- 
vised method for charging for running-board end cleat or ex- 
tension block applied separately. 

A new Item 153-A is added, to provide a combination 
charge for spring plank and other details applied at the same 
time to trucks having other than unit-type cast-steel sides. 

Items 254 and 255 are modified to indicate that unit-type 
truck sides only are intended, and a new note is added follow- 


ing each of these Items to provide a combination charge tor 
R. & R. or R. of journal-box bolts where other than cast-steel 
truck sides are involved. 

A new note is added following Item 256 to provide a charge 
for application of truck springs, etc., on an empty-car basis, 
where the same end of the car is jacked for other repairs. 

Note following Item 278 is modified to clarify the intent. 

Items 281 and 281- are modified, to clarify the intent as to 
the dividing point between charges at low and high rates. 

Table heading on page 240 is modified, to indicate that truck 
combination labor charges in the items following apply to 
trucks with unit-tvype truck sides only. 

The note under Item 327 is modified to clarify the intent. 


Rule 111 


No modifications are recommended in this rule. 


Rule 112 


Recommendations are made in this rule respecting repro- 
duction pound prices of new freight cars of all classes, in 
order that the Supplement of August 1, 1948, may reflect 1947 
costs in lieu of figures shown in the present Code. New prices 
recommended are based on the cost of 37,712 freight cars con- 
structed during the year 1947. 


Passenger Car Rule 21 


No modifications other than changes in allowances are rec- 
ommended in this rule. 


Passenger Car Rule 22 


Note 1 following Item 41-A is modified, to indicate the 
metallic connector coupler head should be excluded when 
computing the total charge for repairing the connector on a 
car. Note 2 following Item 41-A is modified, to include Frank- 
lin metallic connectors. A new fourth note is added to this 
rule, to clarify the intent as to charge where both terminal 
heating and precooling operations are performed on the same 
car in line service at originating terminal for the same depar- 


ture. 
Other Matters 


Time studies are being made by a special subcommittee cov- 
ering periodic attention to AB and AB-1-B air-brake equip- 
ment, Items 15 and 15-A of Rule 111. At the same time, 
studies are being made covering periodic attention to other 
types of air brakes for which average allowances are not now 
provided. When studies are completed and the results justify 
modification of existing allowances or the addition of new 
items, such changes or additions will be made. 

The members of the Committee on Prices for Labor and 
Materials are T. J. Boring (chairman), general foreman. 
M.C.B. Clearing House, Penn.; P. F. Spangler (vice-chair- 
man), assistant superintendent motive power, St. L.-S. F.: 
J. D. Rezner, superintendent car department, C. B. & Q.: 
L. B. George, assistant chief motive power and rolling stock. 
Can. Pac.; G. J. Flanagan, general car inspector, N.Y.C.: 
J. J. Root, Jr., vice-president, Union Tank Car Company: 
A. H. Gaebler, superintendent car department, General Amer- 
ican Transportation Corporation; G. R. Andersen, superir - 
tendent car department, C. & N. W. 

(The report was accepted.) 


Investigations of Hot-Box Alarm Devices 


Committee does not recommend any alarm for 
general use because of unsatisfactory opera- 


tion of the devices under 


The first progress report compiled by the committee and 
issued under date of April, 1947, giving a complete 
review of the work of the committee to that date, has been 
approved for distribution to the members (on request) at 
a cost of $1.00. The report is also available to non-members 
at a cost of $2.00. 

During the past year a number of additional devices have 
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its observation 


been submitted to the committee from individuals and manu- 
facturers, but there has been insufficient additional informa- 
tion developed since the 1947 annual report to warrant issu- 
ing a second progress report. 


Tests of Four Devices 
The principal activity of the committee during the past 
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year was to continue observations of the four devices ap- 
proved for road service tests, and installed in passenger cars 
equipped with solid bearings operating in regular service 
on the Pennsylvania. The four devices being observed in 
road service are: (1) Minneapolis-Honeywell Regulator 
Company’s hot-journal alarm; (2) Union Switch & Signal 
Co.’s hot-journal detector; (3) Pennsylvania’s cartridge type 
hot-box alarm, and (4) Magnus Metal Corporation’s Twin- 
Plex smoke-and-odor bomb. 

A tabulation showing the results of the road service tests 
of these devices as of March 1, 1947, was published in the 
1947 annual report. The records for the total period of serv- 
ice as of March 31, 1948, show that the Minneapolis-Honey- 
well alarm in 27 months of service gave 11 true indications, 
16 false alarms, two possible false indications, two failures 
and was found with 13 equipment defects, or conditions 
which might have prevented the device from operating 
properly. 

The Union Switch & Signal alarm device in 28 months 
produced 4 true indications, 13 false alarms, one failure, 
and 11 defects. The Pennsylvania alarm in 22 months gave 
8 true indications, 13 false alarms, one possible false indica- 
tion, had one failure and 15 defects. The Magnus Twin- 
Plex alarm in 16 months gave no true indications, one false 
alarm, had one failure and one defect. A summary of the 
observations made of these four devices on the Pennsylvania 
from March 1, 1947, to March 31, 1948, were included in 
the report as Appendix A. 


Twin-Plex Alarm 


The committee has been advised that the Twin-Plex 
(smoke-and-odor bomb) alarms are now in service on more 
than 100,000 bearings on 60 railroads, of which approximately 
35,000 are installed in both plain and roller-bearing journals 
operating on the New York Central. A record of 16 cases 
of hot bearings detected by the Twin-Plex alarms on the 
New York Central System during the year between March 
1, 1947, and March 1, 1948, as reported to the committee 
by the equipment engineering department of the railroad 
under date of March 11, 1948, were included in the report 
as Appendix B. In transmitting this record to the commit- 
tee it was stated that there may have been other cases of 
alarms functioning, or failure to function that were not re- 
ported, but that the investigation of the 16 cases which were 
reported indicated the facts were as they are shown in the 
appendix. 


Conclusions 


No particularly promising alarm-device ideas have been 
brought to the committee’s attention, or indicated by the 
relatively few devices subjected to laboratory investigation 
at Altoona during the past year. The devices still being 
submitted are for the most part modifications of suggestions 
from previous submittors as classified in the committee’s 1947 
annual report. 

The continuance of numerous false alarms and alarm equip- 
ment failures makes for an overall unsatisfactory and un- 
teliable operation of the alarm devices under observation, 
and the committee, therefore, cannot yet recommend any 
hot-box alarm for general use. ; 

The members of the Committee on Development of Hot 
Box Alarm Devices are J. R. Jackson (chairman), mechani- 
cal engineer, Mechanical Division, A.A.R.; L. B. Jones, 
engineer of tests, Pennsylvania; H. L. Holland, assistant 
mechanical engineer, B. & O.; J. Stair, Jr., electrical en- 
gineer, Pennsylvania; J. W. Hergenhan, assistant engineer, 
test department, N.Y.C. 


Discussion 

Several members submitted written discussions and took 
cognizance of the fact that the conclusion of the committee’s 
findings was to the effect that no promising alarm devices 
have been brought to the committee’s attention or indicated 
by the devices subjected to laboratory investigation and that 
“The continuance of numerous false alarms and alarm equip- 


ment failures makes for an overall unsatisfactory and unre- 
liable operation of the alarm devices under observation and 
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the committee therefore cannot yet recommend any hot box 
alarm for general use.” One member made the comment 
that experience on his road had indicated that many of the 
so-called failures to take advantage of the functioning of alarm 
devices were actually failures of employees to be guided by 
the indications. He also questioned the trend toward the use 
of numerous devices indicating faulty functioning of car and 
locomotive equipment parts with the observation that too 
great reliance on such indications did not contribute to maxi- 
mum efficiency on the part of operating crews. Another 
member citing specific example of experience with these de- 
vices said: 

“For example, please compare the facts reported with 
respect to Device No. 3 under date of January 29, 1948, on 
Page 10 with those reported with respect to Device No. 4 
under date of February 12, 1948, on Page 11: 

“In both cases the hot bearing was first discovered by car 
inspectors after train arrived at terminal and in both cases 
the bearing was just hot enough so that lining metal was 
wiped. Also in each case there was evidence that alarm had 
functioned. In neither case, however, had the train crew 
noted the alarm and yet Device No. 3 is credited with a true 
indication whereas Device No. 4 is charged with a failure. 
It is explained that Device No. 3 is credited with a true 
indication because the failure of the train crew to notice the 
indication which it must have received is properly chargeable 
as a man failure and not as an alarm failure. No exception 
is taken to this; in fact one might go further and assert that 
even the man failure was excusable. Based upon our experi- 
ence we doubt if any type of hot box alarm will prove to be 
effective unless a sufficient number of cars are equipped to 
justify the full instruction of all train crews and all others 
concerned. The only point we make here is that if Device 
No. 3 was properly credited with a true indication, De- 
vice No. 4 under like circumstances should be credited with 
a true indication and not with a failure. 

“Also, it is noted that in the tabular summary on Page 2, 
Devices No. 4, the Twinplex Alarm, is charged with a false 
alarm. In the chronological record of this device, however, 
we can find no false alarm listed. 

“These two seeming discrepancies appear important to us 
because if Device No. 4 is credited with a true indication 
instead of a failure on February 12, 1948, and if no false alarm 
actually occurred with this device, then the summary for the 
Twinplex Alarm on Page 2 should read: 


True Indications .2.....0.00.00000000cccecccececcececeeeeeseeeeee 1 
False Alarms ....................... 0 
Possible False Indications . 0 
Failures 223.0 Sic eV neck, WES cole e e 0 
Equipment Defects .0....0.0.00.00.0ccceccececc 000100000010 1 


“I want to emphasize that there is no thought whatever 
that the committee was influenced by any bias for or against 
any particular device. A glance at the personnel of the com- 
mittee is enough to refute any such suggestion. Besides, if 
there had been any bias against Device No. 4, the twinplex 
alarm, the committee would not have taken the trouble to 
include in this report so much favorable evidence of the 
performance of this device on the New York Central, and 
called attention to the fact that more than 100,000 bearings 
on 60 railroads have been equipped with it.” 

Another member, discussing some of the difficulties that 
have been encountered with hot box alarms, said in part: 
“In going over the defects listed by the committee, it appears 
to me that there is an unusual amount of wire and insulation 
trouble. This, I believe, should give the manufacturers a lead 
in the developing of a special wire and insulation that will 
withstand the excessive flexing this wire has to take in opera- 
tion. To my mind, this wire should be of a heavier gauge 
than the present wire and should contain considerably more 
strands per conductor. 

“Some consideration should be given to bringing out the 
leads from the cartridge. At the present time they make a 
90 deg. bend at the cable grip on the end of the cartridge. It 
is at this bend where all the flexing occurs and the point 
where the wire breaks. An angle fitting could be placed on 
the end of the cartridge which would bring the wire out in 
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the vertical position, doing away with the 90 deg. bend and 
allowing the flexing of the wire in its entire length. 

“For the past three months there has been a car operating 
in one of the coast trains equipped with a hot box alarm 
system of a manufacture not mentioned by the committee. 
This system has given false alarms due to wire trouble, and 
quite often comes into Chicago with the system switched out 
for no apparent reason. This system has a ground relay that 
switches on a light whenever there is a ground on the alarm 
system or on the car wiring, and we are inclined to believe 
that someone is switching this system off whenever the ground 
light is burning, but to date we have been unable to prove 
this. We are going to recommend that this ground light and 
relay be disconnected as it has no value in the operation. 

“The control panel of this system is so arranged that when- 
ever a hot box journal alarm comes in, be it true or false, 
it lights a red light, starts a buzzer going, and through a 
timer motor and switch operates a solenoid valve in the air 
signal line which gives a direct signal to the engineer in the 
cab of the locomotive. This signal is coded to the desires of 
the railroad. The code used in this air signal line should not 
conflict with any signals now used in train operation. 

“On the control panel there are also eight momentary 
contact switches, one for each journal or element. These 
switches are used to determine which element or journal is 
in trouble. Switches are operated one at a time and the 
switch that puts the red light out indicates the element or 
journal in trouble.” 

(The report was accepted.) 


Joint Report on Sanitation 


The Sanitation Research Project has been continued 
since the last report was made, under the direction of Dr. 
Abel Wolman, consulting engineer and professor of sani- 
tary engineering—John Hopkins University. 

Investigation into the use of passenger car toilet facili- 
ties and the nature and quantities of toilet wastes, as 
covered in Technical Report No. 3, has been supplemented 
during the past year by similar studies on transcontinental 
trains, including coaches, room type and open section 
sleeping cars. 

These studies were conducted on trains operating be- 


tween Chicago and Portland, Chicago and Los Angeles, 
Washington, D. C., and Ft. Worth, Tex. Checks were also 
made of frequency of coach toilet use on short runs be- 
tween Baltimore and Elkins, W. Virginia via Hagerstown 
and Cumberland. The results of these investigations are 
included in Technical Report No. 4 recently distributed 
to member roads. 

During the past year service tests were made of a 
grinder type disposal unit attached to women’s toilet of 
Pennsylvania Coach 3829 in regular operation between 
Washington and New York. This test covered a period 
of about five months during which the test unit functioned 
satisfactorily until the advent of freezing weather when 
difficulties were encountered due to the rotor sticking. 
This was corrected by installation of steam coils and 
insulation. 

Concurrently, tests of a model treatment device in the 
Project Laboratory were continued. In view of the rela- 
tively limited use of toilet hoppers in branch line or other 
service where traffic is light, investigation is being made 
of various practical means for the retention of wastes, 
including (a) permanently installed metal containers 
which would be drained and cleaned in place, (b) remoy- 
able metal containers or tanks which can be readily dis- 
mounted and replaced with clean and sterilized tanks and 
(c) disposable containers, preferably of combustible ma- 
terial. 

The committee intends to continue the development of 
the complete treatment device and retaining receptacles 
and special attention will be given to the collection and 
treatment of toilet wastes on multiple room cars, which 
presents many difficult problems. 

In progressing this investigation, due consideration is 
being given to practical and financial aspects. The condi- 
tions under which cars would be equipped will be con- 
tingent upon the action of the Association of American 
Railroads and the requirements of the U. S. Public Health 
Service at the time final report and recommendations are 
submitted. 

(The report was presented by Chairman E. P. Moses, 
engineer of rolling stock, N. Y. C., the Joint Committee 
on Railway Sanitation comprising three representatives 
each of the A. A. R. Mechanical Division, Engineering 
Division, Medical and Surgical Section, and of the U. S. 
Public Health Service.) 

(The report was accepted.) 


P-S-1 box cars being inspected at Pullman-Standard plant, Michigan City, Ind., by railroad men attending the annual meeting of 
the A.A.R. Mechanical and Purchases & Stores Divisions at Chicago, June 28 to 30, inclusive 
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EDITORIALS 


Roy V. Wright 


During his long career in the railroad field, Roy V. 
Wright saw many changes in motive power and rolling 
stock and many changes in operating and maintenance 
practices, all of which have tended to improve the reli- 
ability of railway operation. Mr. Wright’s participation 
in this period was both as a railway man and as an 
editor. 

As a railway man his career coincided with the early 
stages of two revolutionary developments affecting 
motive power and rolling stock. One was the advent of 
the all-steel freight car ; the other, the replacement of line 
shafting and belt drives for railway shop machinery with 
individual motor drives. As a mechanical engineer dur- 
ing the first years of the century, on a railway which was 
an early purchaser of all-steel hopper cars, Mr. Wright 
participated actively in many aspects of the development 
of all-steel rolling stock. It was during this same part of 
his career that he also had an active part in the electri- 
fication of the locomotive repair shops of the railroad by 
which he was employed. 

Mr. Wright’s experience with these two develop- 
ments influenced his early work as an editor. The then 
American Engineer and Railroad Journal, under his 
editorial direction, carried much valuable material on 
steel freight-car design during a period in which engi- 
neers in the employment of railways were in great need 
of education in this subject. 

At the time Mr. Wright joined the staff of the Amer- 
ican Engineer and Railroad Journal it was predomi- 
nantly an equipment paper. Most of the space was de- 
voted to descriptions of cars and locomotives and articles 
dealing with various aspects of their design. Mr. Wright 
was instrumental in adding to the paper a strong mainte- 
nance slant. He sought material descriptive of modern 
shop installations; he published articles on shop prac- 
tice, and on new shop tools and equipment. The Railway 

Mechanical Engineer as it appears today, with its bal- 
anced program of articles on car and locomotive design 
and construction, and on various aspects of car and 
locomotive maintenance is the result of his influence 
during the early days of his editorship. 

The subjects in which Mr. Wright’s personal inter- 
est never flagged had to do, first, with personnel rela- 
tions and, second, with production control and shop 
efficiency. Throughout his career as an editor, he was 
an advocate of apprentice training, including school as 
well as shop instruction, under enlightened supervision. 
Through Railroad Y.M.C.A. conferences, especially, he 
took an active part in improving personnel relations. 

Subordinate, in his interest, only to personnel rela- 
tions were problems of shop organization and efficiency. 
His early editorial days were passed in the era of effi- 
ciency engineering. He studied, reported, and discussed 
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the application of efficiency methods in railway shops 
throughout the period in which these methods were 
popular. He never lost active interest in all methods of 
coordinating the work of the various shop departments 
to expedite the output of repaired locomotives and cars. 

Those who have read the account of Mr. Wright’s 
career which appears elsewhere in this issue will under- 
stand that many fields in which he was actively inter- 
ested are beyond the scope of this review. His interests 
in church, Y.M.C.A., profession, politics, education and 
citizenship, however, all suggest the same outstanding 
quality of his personality which was evident in his pri- 
mary interests in the railroad field—he liked people. 

The sense of personal loss of which his associates are 
keenly conscious precludes any attempt at an objective 
appraisal of the man by them. They saw something of 
his daily routine, however, and know that men now 
successfully established in many lines of activity all 
over America, and some outside of America, remember 
gratefully the advice and help he gave them at the out- 
set of their careers. No young man who sought his 
advice was ever turned away. 


What Electrical 
Men Are Doing 


The two Electrical Sections of the Association of 
American Railroads will meet at the Hotel Sherman in 
Chicago on September 8, 9, and 10. The Railway Elec- 
tric Supply Manufacturers Association will hold an 
exhibit in conjunction with the Electrical Section meet- 
ings. This will be the second such exhibit held since the 
conclusion of the war. 

Plans had been made for the Electrical Sections to 
meet jointly with the Coordinated Mechanical Associa- 
tions, with the railway electrical supply companies and 
the railway mechanical supply companies holding ex- 
hibits on alternate years. This appeared to be an effec- 
tive means of promoting coordination of electrical and 
mechanical work, but it was necessary to abandon the 
plan because meeting room and hotel facilities were not 
available to handle so large a gathering. 

By itself, the forthcoming electrical convention prom- 
ises to be one of considerable importance. The 1946 
exhibits showed that much important development work 
was being done by the manufacturers, but it was too 
soon after the war for them to have much fully devel- 
oped new equipment. Now, after an interval of two 
years, they are in a much better position to match their 
products and to create new equipment to meet the ever- 
growing railroad demands. 

The importance of the Electrical Section meetings is 
indicated by the amazing increase in the use of electrical 
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equipment by the railroads. To cite one example, the 
motors and generators installed last year in the new 
Diesel-electric locomotives constituted seventy per cent 
of all the direct-current machinery built in the United 
States. To this may be added all the necessary auxiliary 
apparatus and control equipment. Other things, such as 
passenger cars with much intricate electrical equipment, 
are also making new demands on the electrical depart- 
ments. 

Several things are immediately apparent. The work 
done by the Electrical Sections is of great importance to 
the railroads. Electrical and mechanical equipment must 
work in close coordination and the railroad departments 
responsible for operation and maintenance must arrange 
for similar cooperation. Such a large part of the new 
work is electrical that railroads must exert real effort to 
acquire and train men, if the new equipment is to fulfill 
the purpose for which it was purchased. 

The work of the committees and the exhibits of the 
manufacturers will do much to indicate the character of 
railroad requirements. Each railroad must itself deter- 
mine what it needs in the form of trained personnel, and 
how to acquire it, and what must be the extent of the 
required facilities. Those who stay out of trouble will do 
a bit of anticipating. 


An Opportunity You 
Cannot Afford To Miss 


The years since the end of the war have been marked in 
the railroad industry by significant changes in the char- 
acter of motive power and rolling equipment and as the 
post-war programs of the installation of new equip- 
ment proceed at an accelerating rate the problems of 
servicing and maintaining this new equipment multiply 
with each new unit that goes into use. There was a time 
when both locomotives and cars were relatively simple 
of design and construction and the maintenance problem 
was likewise simple. Today, however, the modern steam 
locomotive, the steam turbine-electric, the Diesel-electric 
and the modern electric locomotive are nothing but 
prime movers and traction equipment the entire success- 
ful functioning of which depends on a myriad of 
hydraulic, electronic and mechanical controls of one 
kind and another. Then, too, the modern passenger car 
with its new type of lighting, air conditioning, heating 
equipment and journal-box alarms add another group 
of control equipment to keep the maintenance men awake 
nights. Years ago, the men who looked after all of this 
equipment learned their trades in an apprentice school 
and in the school of hard knocks out in the shop and 
enginehouse. Today most of the larger railroads have 
spent large sums of money for the building of elaborate 
instruction cars designed to train both operating crews 
and maintenance men. 

Over all these thousands of mechanics, boilermakers 
and electricians who perform the labor that is translated 
into efficient train operation are many hundreds of 
supervisors from the gang foremen to departmental and 
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general officers who have to decide the overall mainte- 
nance policies with respect to both the old and the nes 
equipment. These are the men who form the backbone 
of such organizations as the Air Brake Association, the 
Car Department Officers’ Association, the Locomotive 
Maintenance Officers’ Association, The Master Boiler 
Makers’ Association, and the Railway Fuel and Travel- 
ing Engineers’ Association. The rate at which these 
technical groups have grown since they resumed their 
meetings in 1939 has not only been satisfactory with 
respect to the increase in membership but the character 
of the programs has been raised to higher levels. The 
meetings, such as are to be held at the Hotel Sherman in 
Chicago, September 20 to 22, offer an intensive educa- 
tional course in all phases of locomotive and car opera- 
tion and maintenance such as no wide-awake superviser 
and general officer can afford to miss. 

Typical of the kind of material that will be available 
for the education of those who attend the Coordinated 
Mechanical meetings in Chicago will be the Air Brake 
Association's discussion of new types of brake equip- 
ment that are used on passenger and freight cars and 
Diesel-electric locomotives; the C.D.O.A.’s programs 
which deal with new car-shop facilities, with painting. 
and with maintenance work on passenger and freight 
cars; the L.M.O.A.’s program which deals in large part 
with the problems that are beginning to come to the fore 
in Diesel-locomotive operation and maintenance; the 
Master Boiler Makers’ Association’s reports which deai 
with the ever-increasing maintenance problems that are 
related to the more than 35,000 steam locomotives in the 
United States which represent better than 85 per cent 
of the motive power inventory, and the Railway Fuel 
& Traveling Engineers’ Association, which will again 
present a large number of papers and addresses that deal 
with the operation of both steam and Diesel-electric 
power. 

Since 1939, these associations have, fortunately, been 
in the hands of a succession of capable officers and com- 
mittee chairmen. Recognizing as they did many of the 
shortcomings of the same and similar associations in 
predepression days, they set out to build the foundation 
of a new group of associations that would serve as the 
center of technical education for the officers and super- 
visors in the mechanical departments of our railway». 
That this group of men has succeeded is attested to by 
the fact that some of these associations are crowding the 
2,000-member mark and the membership of all of the 
associations is a truly representative cross-section of the 
railroad industry. 

Probably the most significant event which stands a> 
a recognition of the work of the Coordinated Mechanical 
Association is a single paragraph embodied in the report 
of the A.A.R. Mechanical Division’s General Commit- 
tee at Chicago, early last month, which said, “It is rev- 
ommended that the mechanical departments of memb»? 
roads support these associations by allowing their super- 
visory officers to accept appointment to membership o! 
committees and to attend the annual conventions.” 
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The meetings in Chicago next month are of a nature 
that no progressive railroad officer or supervisor can 
afford to pass up. It is to be hoped that the attendance 
will be greater than ever before. 


Lubrieation Practices 

Are Too Widely Different 

The question has been raised by a reader who is excep- 
tionally familiar with railway lubrication problems as 
to why the lubricants used and the methods employed 
in lubricating and servicing car journal boxes should 
vary so widely on different railroads. The requirements 
and objectives of lubrication are the same and generally 
common to all roads. There are no fundamental differ- 
ences in design and construction of the journal-box as- 
sembly to interfere with uniform lubrication and serv- 
icing. Why then are there so many different ideas re- 
garding the best means of minimizing hot boxes which 
are too prevalent at all times and within the last nine 
months have seriously hampered railway operation. 

Every lubrication problem calls for careful study be- 
fore it is possible to choose the best available materials 
and the most satisfactory methods for servicing lubrica- 
tion. No one will question or discount the prodigious 
amount of thought and the continual seeking by almost 
every car man for some solution to the problem that he 
considers to be almost personal. From the great num- 
ber of current suggestions and ideas covering about 
everything from changes in oil and waste specifications 
to gadgets to aid lubrication, it is apparent that car 
journal lubrication is not unlike a man lost in a forest, 
as periodically the cycle of trial and error is repeated. 

Every railway practice was a problem before it be- 
came a practice, and after 100 years of lubricating car 
journals, this particular type of lubrication is still re- 
ferred to as a problem. The principal reason is that rail- 
road men have not been able or willing to recognize and 
associate themselves with the basic idea that the answer 
to this problem is common.to all railroads. 

It is not difficult to visualize the complications en- 
countered in waste-packed car journal boxes and the 
necessity for a compromise between good lubricating 
practice and operating expediencies. However, the evils 
of compromise could be considerably discounted if the 
much-too-wide field of choice in the use of lubricants. 
both new and renovated, were considerably narrowed. 
This basic fault is encouraged by the broad specifications 
of the A.A.R. for car oils and waste, and the much-too- 
liberal rules governing the servicing of journal boxes. 

One of the encouraging objectives of the compre- 
hensive research program on all phases of the conven- 
tional journal box assembly, undertaken by the A.A.R.. 
Mechanical Division in the laboratories of the Railway 
Service and Supply Corporation at Indianapolis, Ind.. 
is to determine authoratatively the major oil and waste 
characteristics required for the most economic and ef- 
ficient lubrication performance under widespread 
climatic conditions, and to establish closer limits in 
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specifications and rules to assure uniformly satisfactory 
performance of both home and foreign cars on line. 

It is hoped that this work will result in an adequate 
specification for both new and renovated car-journal 
lubricants, well fortified by comprehensive and convinc- 
ing test data. It is also anticipated that the general dis- 
semination of factual information, resulting from the 
research program, will for the first time reduce car 
journal lubrication to a point where uniformity of ma- 
terials and operation will become practicable, and largely 
solve individual problems of car journal lubrication. 


What Electrical Design 

Has Done for the Diesel 

It is now becoming apparent that the purchases of elec- 
trical machinery for land transportation in 1948 will 
equal or exceed other purchases of similar equipment. 
This is due primarily to the rapidly expanding use of 
Diesel-electric locomotives. This growth has also been 
materially aided and abetted by improved designs of 
generators and motors which have made it possible for 
locomotives to meet increasing load and speed demands. 

A summary of these developments, as they affect 
generators is included in a paper, “The Locomotive 
Traction Generator Comes of Age,” which is published 
elsewhere in this issue. In connection with this article, 
it is pointed out that evolution of design has produced 
generators which weigh little more than half as much 
and cost less per kva. than similar machines for station- 
ary application. Why do not all stationary machines 
follow the same principles of design? 

The answer to this question lies first in the fact that 
the railway generators cost about twice as much per 
pound and weigh about half as much per rated kva. Sec- 
ond, it must be understood that it is kva. rating which 
is used for comparison, and a railway generator must 
develop large volumes of current with low voltage at low 
motor speeds and relatively low current values and high 
voltage at high motor speeds. It is the maximum current 
and maximum voltage ratings which establish the “wrap- 
around” kva. rating. If weight and cost factors were 
measured in kw. rating, the railway machines would 
not appear to such good advantage, but this would not 
be a proper comparison. Finally, the standard stationary 
machines may be recommended for various speeds and 
voltages while railway generators are designed for a 
specific purpose and can be used for that purpose only. 

This should in no way discredit the railway machines. 
They are equal in cost per kva. rating, they can operate 
through wide load swings and rapid temperature changes 
with good commutation, they can stand the abuse of rail- 
road locomotive service, and being light in weight, they 
produce small gyroscopic forces and afford a minimum 
of resistance to the forces of acceleration and retarda- 
tion. Beyond a question of doubt, constantly improved 
generator and motor design have been an important fac- 
tor in establishing the present position of the Diesel- 
electric locomotive in railroad service. 
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ELECTRICAL SECTION 


The Locomotive Traction 
Generator Comes of Age’ 


Over 2,100,000 horsepower of Diesel-electric locomo- 
tives was produced in the United States during 1947. 
Other internal power locomotives, such as steam-turbine 
electric or gas-turbine electric and motor-generator loco- 
motives, were built in very small quantities, but for our 
purposes may be added to the above total. All of these 
locomotives incorporate d.c. traction generators of spe- 
cialized design.. Taken together, they account for the 
surprising figure of 70 per cent of the total d.c. generator 
production of the entire United States for the year. 


Compact Lightweight Design 


For a generator which is to be applied to locomotive 
service, small physical size (especially minimum over-all 
length) and light weight are items of paramount impor- 
tance. These two requirements lead to a number of dif- 
ferences in design proportions as compared with the con- 
ventional generator built to spend its lifetime in a more 
or less fixed location. Traction generators are commonly 
designed with a large number of poles in relation to their 
capacity, since such machines tend to be relatively light 
in weight, and have short end windings and short com- 
mutators. Further shortening of the commutator by ac- 
cepting higher than normal current density in the carbon 
brushes can be accomplished, provided the commutation 
factors and commutator surface conditions are made suf- 
ficiently favorable. Class B heat-proof types of insulation 

*A paper presented at the summer meeting of the American Institute of 
Electrical Ergineers, held in Mexico City, Mexico, June 21-25, 1948. 


tDesigning engineer, Transportation Motor Engineering Division, General 
Electric Company, Erie, Pa. 
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By Richard Lamborn; 


Evolution of design has produced 
traction generators which weigh 
little more than half as much and 
cost less per kva. than similar ma- 
chines for stationary application 


are used in all locomotive traction equipment because of 
the very considerable reduction in amount of active ma- 
terial made possible by the 120 deg. C. permissible con- 
tinuous operating temperature rise. 

All features of the mechanical design are made as 
simple and lightweight as torsional vibration conditions, 
buffing shock loads, and general overall stiffness consid- 
erations will permit. Length required for purely me- 
chanical functions is held to the minimum by building 
single-bearing machines having an anti-friction bearing 
at the commutator end, and a bolting rabbet at the fan 
end of the armature spider to permit attachment to the 
driving flange of the prime mover. Such generators are 
often completely end-bell supported which makes a short 
reasonably large diameter or “pancake” design much to 
be preferred to a longer, smaller diameter or “sausage” 
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Fig. 1—Side view of 2,000-hp. Diesel-electric locomotive engine-generator 
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design, even though the latter might be slightly less ex- 
pensive to manufacture. 

Typical locomotive traction generator construction is 
illustrated in Fig. 1, which shows the side view of a 
2,000-hp. Diesel-electric locomotive engine-generator set, 
and by the section drawing, Fig. 2, which shows the pro- 
portions of a somewhat smaller generator also built for 
end-bell mounting. 


Concepts of D.C. “Kva.” and “Wrap-around” 


When operating at rated load, prime movers such as 
the Diesel engine or the gas turbine are fundamentally 
constant torque output devices. Railroading, on the 
other hand, demands high power outputs over a wide 
range of operating speed, which involve a widely variable 
torque demand. It is the flexibility and reliability with 
which electric drive can provide the required variation 
and multiplication in torque between the prime mover 
and the driving axles that account for the phenomenal 
growth of this branch of the electric industry. 

The required electrical size or D?L (where D = diame- 
ter of the armature core and L = stacked height of the 
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Fig. 2—Half section of typical locomotive traction generator 
designed for end-bell mounting 


armature core) of a generator in stationary applications 
can usually be fairly accurately estimated from the horse- 
power and speed of the prime mover. However, the 
situation is somewhat more complicated in the case of 
generators applied in traction service. As a means of 
contributing their share to the torque range of the electric 
transmission system, traction generators are equipped 
with a means whereby their excitation is automatically 
regulated to make them deliver their full kw. output at 
high voltage and low current as well as at low voltage and 
high current, as indicated in Fig. 3. 

The specific range of volts and amperes over which 
such a machine is required to operate continuously be- 
comes an important factor in determining its size. For 
instance, a generator driven by a Diesel engine deliver- 
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ing 1,500 hp. net input will develop approximately 1,040 
kw. output, and in locomotive service this output may be 
required on a continuous basis anywhere within the range 
between 1,000 volts at 1,040 amp. to 500 volts at 2,080 
amp. In other words, the generator must be large enough 
to rate 1,000 volts and to also rate 2,080 amp., although 
these do not occur simultaneously. In such a case, stating 
the capacity in terms of maximum rated volts x maximum 
rated amperes/1,000 or 1,000 x 2,080/1,000 = 2,080 kva. 
comes much closer to defining the size or D?L required 
than the more conventional method of stating generator 
capacity in terms of kw. 

This same requirement may be expressed in a slightly 
different form by determining the ratio of maximum 
rated amp. to amp. at maximum rated volts or 2,080/1,040 
== 2, and defining the generator size by saying it is a 
1,500 hp. input machine with a 2 to 1 continuous rating 
“wrap-around” ; i.e. the range of currents over which the 
generator output must be extended or wrapped around the 
constant input volt-ampere hyperbola. The amount of 
“wrap-around” rating required in the generator of an 
internal powered locomotive depends chiefly on such fac- 
tors as hp. per ton on drivers, maximum locomotive speed 
at which full power is developed, traction motor charac- 
teristics, and motor control connections or combinations 
used. The relative effect of each of these factors can 
best be understood by working through a typical example 
with reference to Fig. 4. 


Wheel Horsepower and Locomotive Speed 


Let us assume we wish to determine the amount of 
generator continuous rating “wrap-around” required on 
an 80 m.p.h. Diesel-electric road-freight locomotive 
weighing 115 tons, having 4 axles, all motored and 
equipped with a Diesel engine capable of developing 1,500 
hp. net for traction. To start with, general practice in 
freight locomotive service is to provide a maximum trac- 
tive force for acceleration purposes equal to 30 per cent 
of the locomotive weight, which in our case would be 
0.30 x 115 x 2,000 = 69,000 Ib. At the other end of the 
operating range, full available engine power should he 
transmitted to the rail up to at least 90 per cent of the 
maximum permissible speed, or 0.90 x 80 = 72 m.p.h. 
Assuming 93 per cent as a typical value of efficiency for 
the generator and 90 per cent efficiency for the traction 
motors, the tractive force corresponding to this speed 
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Fig. 3—tLocomotive traction generator volt-ampere output 
characteristic 
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would be 0.93 x 0.90 x 1,500 x 375/72 = 6,540 Ib. From 
these two calculations, we obtain the range in tractive 
force or torque values which must be handled at full 
power by the electrical transmission equipment as 
69,000/6,540 = 10.55 to 1. 

Since the torque developed by a motor is equal to some 
constant multiplied by flux and by armature current, it 
follows that the product of motor flux times motor cur- 
rent must be capable of variation over a 10.55 to 1 range 
to satisfy the requirements of our hypothetical locomo- 
live application. On the average, a typical railway traction 
motor operating at rated horsepower would probably be 
limited to a 2.5 to 1 flux change by either heating, com- 


mutation, or flashover considerations. This means that 
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Fig. 4—Steps in determining wrap-around” 
freight locomotive 


the power delivered to our motors must be varied over 
a 10-55/2.5 == 4.22 to 1 range of current values in order 
that they may be able to successfully handle full output 
over the required 10.55 to 1 range of torques. 

A 1,500-hp. generator capable of delivering its full 
kw. rating over a 4.22 to 1 range of currents would be a 
very large and heavy machine indeed. This condition can 
be greatly improved by providing a few relatively light- 
weight contactors to connect the traction motors in two 
parallel groups of two motors in series during accelera- 
tion and low speed operation, and to later reconnect them 
so as to place all four motors in parallel across the gen- 
erator terminals for the higher operating speeds. This 
reduces the required generator current output range by a 
factor of two without in any way affecting the range in 
current flowing through the windings of each traction 
motor. The use of series- parallel motor connections has 
thus brought us down to a 4.22/2 ==2.11 to 1 range of 
volts and amperes over which the generator must deliver 
full power. 


Generator Heating 


Let us now consider the range of volts and amp. over 
which the generator must rate continuously as contrasted 
to the 2.11 to 1 range over which we have determined that 
it must be able to handle full power. Road freight loco- 
motives are conventionally designed to have a continuous 
tractive force rating of 15 to 16 per cent of their weight 
on powered axles. From the point of view of the series 
excited traction motors, since their flux must decrease 
with decreasing load, the current required to develop 15 
per cent adhesion must be more than half that required 
to develop 30 per cent adhesion. It follows that the con- 
tinuous traction motor rating must occur in the series- 
parallel motor connection. Hence the maximum current 
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Series Paralle! 
Co mo 


requirement of traction generator for 115-ton, 


that the generator must handle on a continuous basis will 
be required immediately following the transition from the 
series-parallel to the full-parallel motor combination. It 
would theoretically be exactly twice the current corre- 
sponding to the maximum rated voltage point of the 
machine. However, the maximum continuous rated load 
is often chosen as about 90 per cent of this value because 
the resultant saving in size and weight of generator is 
considered more worth while than whatever life may be 
sacrificed from such over-temperatures as occur during 
the occasional periods of operation in the resulting small 
overload current zone. Thus we arrive at a 0.9 x 2 = 
1.80 to 1 range of volts and amp. as the continuous rating 


“wrap-around” required of the traction generator. To 
Mctor Generator 
Saturation Out put 


Amperes 


(Where &=Amperes Per Motor at 72 M.P.H.) 


1,500-hp., 80-m.p.h Diesel-electric 


recapitulate, the ranges over which the electrical equip- 
ment must handle full power on our hypothetical locomo- 
tive are: 

(a) 10.55 to 1 for traction motor torque 


(b) 4.22 to 1 for traction motor current 
(c) 2.11 to 1 for generator current 
(d) 1.80 to 1 for continuous rated generator current 


Other Control Combinations 


Frequently more than one feasible solution can be 
found to the problem of designing the transmission svs- 
tem for an internal-power locomotive, and the best solu- 
tion will not necessarily be the one involving the smallest 
size generator. If using a single traction motor connection 
involves a big heavy generator, as in our example, the 
addition of series-parallel control to reduce the demand 
on the generator will effect a very appreciable saving in 
the cost and weight of the overall transmission. But as 
smaller sizes of apparatus are approached in lower horse- 
power locomotives, a point will be found where the addi- 
tional cost of a larger size generator required by the use 
of a single motor combination will be largely offset by 
savings in first cost and installation cost of those control 
items which are no longer required. Quite naturally, the 
choice will be biased in favor of the single motor con- 
nection alternative by consideration of such customer 
advantages as lower maintenance because of the simpler 
control equipment and improved service performance due 
to the locomotive being less “slippery” with only half as 
many motors in series under the high tractive force con- 
ditions. 

Although the generator applied in a single motor con- 
nection transmission system always requires increased 
overload commutating ability, the chief pitfall in design- 
ing such a machine is more apt to be one of heating. Gen- 
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erally speaking, it is not adequate to design such a gen- 
erator to have a continuous current rating corresponding 
to the combined continuous rated current of the traction 
motors in their operating combination. If this were done, 
it would be found that the generator could readily be- 
come badly overheated during operation at its maximum 
overload current while the traction motors were still with- 
in acceptable temperature limits. This to a large degree 
results from the fact that the load loss in the motor arma- 
ture will be very low under such conditions because of 
its very low speed when exerting high torques, while the 
load loss in the generator armature will be very high be- 
cause it may be running at or near its maximum speed. To 
be a safe, a generator on a single motor combination loco- 
motive should have a 15 or 20 per cent higher continuous 
amp. rating than the combined continuous ratings of the 
motors it supplies. 

The optimum relative proportions of any specific loco- 
motive transmission are likely to be distorted or com- 
promised to some degree by the practical necessity of 
choosing from existing standard sizes of apparatus. Nev- 
ertheless, several general trends can be noticed in the 
data in Table I which presents a break-down of the over- 


and fixed maximum full-power speed, the required trac- 
tion motor torque range is inversely proportional to the 
prime mover horsepower. From here it is but a simple 
step to the realization that if weight and utilization speed 
are established, increasing the horsepower will not involve 
a proportionate increase in the size of the electrical 
transmission equipment. 


Switcher Generators 


Thus far, the entire discussion regarding ratings has 
referred to what is commonly classed as road locomotive 
type of service which implies that all the equipment has 
been designed to permit sustained full power operation. 
While this is by far the more glamorous field for the de- 
sign and application engineer, there are two other dis- 
tinct classes of service for which Diesel-electric locomo- 
tives are built in large quantities. One of these is railroad 
yard switching service. Because of the low load factor 
in this type of operation occasioned by the frequent off- 
and-on nature of the power requirements and many light 
load movements, it is permissible to design such an elec- 
trical transmission with somewhat reduced ratings and 
to rely upon the reduced load factor and low r.m.s. ef- 


Table I 
Overall Transmission Characteristics of a Number of Typical Diesel-Electric Locomotives 


Item Locomotive specifications z 
Traction Traction Traction Continu- 
Ineluding horsepower for traction; weight on drivers; maximum speed motor motor motor Generator ous rated 
at full power; and traction motor connections used torque flux current current . cur- 
range range range range rent range 
A 600-hp., 70 tons, 50.5 m.p.h. utilization; 2S2P FS-1, 4P FS-1, 4P FS-2 11.20 2.69 4.16 2.08 1.82 
tol to 1 tol tol tol 
B 1,500-hp., 115 tons, 72 m.p.h., utilization; 2S2P FS-1, 4P FS-1, 4P FS-2 10.55 2.50 4.22 2.11 1.80 
tol tol tol tol tol 
Cc 900-hp., 93 tons, 50.5 m.p.h., utilization; 3S2P FS-1, 2S3P FS-1, 2S3P FS-2 9.37 2.76 3.39 2.26 1.48 
tol to 1 tol tol tol 
D 2,000-hp., 110 tons, 67 m.p.h., utilization; 2S2P FS-1, 2S2P FS-2, 4P FS-1, 6.45 1.95 3.30 1.65 1.49 
4P FS.2 tol tol to 1 tol tol 
E 2 x 210 hp., 80 tons, 16 m.p.h., utilization; 2 (2P) FS-1, 2 (2P) FS-2 6.26 2.29 2.73 2.73 1.90 
tol tol tol tol tol 
F 2 x 400 hp., 51 tons, 50.5 m.p.h., utilization; 2 (2P) FS-1, 2 (2P) FS-2, 6.56 2.94 2.23 2.23 1.59 
2 (2P) FS-3, 2 (2P) FS-4 tol tol to 1 tol tol 


Abbreviations designatin 


motor connections are: S = Series; P— Parallel; FS-1 — Full exciting field strength; FS-2 = Reduced field strength; 


FS-3 == Further reduced field strength; etc. For example, 2$2P FS-1 indicates four motors operating on full field strength, connected with two parallel 


groups of two motors each in series connected across the generator terminals. 


all transmission characteristics of a number of typical 
Diesel-electric locomotives. Item B represents our hypo- 
thetical locomotive which, except for an added complica- 
tion in the control that was omitted from our example 
for the sake of simplicity, is identical with a currently very 
popular design of road freight locomotive. The other five 
ee are all actual locomotives as being manufactured 
today. 

The first two locomotives listed serve to emphasize the 
fact that a generator used with a 2 to 1 series-parallel 
traction motor combination requires a 1.8 to 1 continuous 
rating “wrap-around”. Using either an additional control 
connection on a four-motor locomotive in which the motor 
fields are shunted in series-parallel before going into full 
parallel (Item D), or a 3 to 2 series-parallel combination 
on a six-motor locomotive (Item C), serves to reduce 
this required rating “wrap-around” to approximately 1.5 
to 1. Translated into physical terms, this makes possible 
a reduction of approximately 15 per cent in the amount 
of active generator material required as compared with 
the straight 2 to 1 series-parallel type of control. No 
general rule for the required generator rating “wrap- 
around” on single motor combination locomotives (Items 
E and F) should be attempted, as it depends as much 
on the characteristics of the particular traction motor used 
as on any other factor. 

A study of the tabulation as a whole serves to again 
Point out the fact that for a locomotive of given weight 
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fective current to prevent overheating of the equipment. 

Locomotives designed for use by industrial plants con- 
stitute the third major classification. Many industrial 
railroad systems have such a small total length of track 
that it is almost impossible to think of service on them 
in terms of continuous rating or continuous operation. In 
fact more than 600 such locomotives of one particular 
design have been operating successfully for years with 
generators so small in size that they cannot be operated 
continuously at any point on their full hp. volt-amp. 
characteristic curve without exceeding A.I.E.E. Class B 
permissible temperature rises. Designing for such special 
applications should, of course, be based on actual service 
experience whenever possible rather than on any general- 
ized rules such as here developed for the road locomotive 
type of service. 


Automatic Regulation of Output 


Another factor which influences the size and weight of 
a generator to some extent is the particular means em- 
ployed to obtain the automatic regulation of its output 
over the required range of current and voltage. There 
are at least five different schemes in general use ranging 
from the simplicity of a self-excited generator which 
depends entirely on the stalling characteristics of a Diesel 
engine for its ability to produce a “wrap-around” type of 
output curve, to the amplidyne exciter which. in conjunc- 
tion with the electro-hydraulic governor: (1) prevents 
engine overloading or stalling at all engine speeds and 
has the further ability of adding pre-determined voltage 
and current limit cut-offs: (2) to the generator hyper- 
bolic volt-ampere characteristic. The self-excited gen- 
erator with stalling control is used only on small capacity 
power plants such as those designed for industrial service 
where minimum first cost is an important objective. 

Second in order of increasing complexity is the scheme 
using a controlled saturation type of differential field 
exciter. Jt has been successfully applied to a large number 
of switching locomotives and does an excellent job of 
matching the generator’s demand to the engine’s output 
ability under one specific set of design conditions. How- 
ever, it lacks ability to correct for variations in torque 
demand of the generator such as those caused by higher 
or lower than normal exciting field temperatures or for 
variations in torque ability of the Diesel engine due to 
fouled injectors, change in altitude, or normal wear and 
tear. The third scheme is an outgrowth of the second, and 
since it overcomes the difficulties just enumerated, it meets 
the essential requirements of an excitation system suitable 
for road type of service. It is characterized by the addi- 
tion of an engine governor servo-operated rheostat in 
the battery field circuit of the controlled-saturation exciter 
whereby the excitation of the main generator is regulated 
so that its output is made to match the capabilities of the 
Diesel engine. Neither of these systems has an inherent 
generator overload current limit feature. The partial 
power volt-ampere characteristics tend to be undesirably 
Hat for optimum locomotive accelerating performance, 
and the excitation tends to be unnecessarily high at the 
lighter loads beyond the point where the volt-ampere curve 
has departed from the constant horsepower portion of the 
characteristic. 

The fourth scheme uses no exciter, but requires three 
exciting field windings in the generator; namely—self, 
separate, and differential, with a governor servo-operated 
rheostat in the battery-excited separate field winding cir- 


“A Power Plant Regulating System for Diesel-Electric Locomotives” 
hy C. B. Lewis, Associate A.I.E.E., General Electric Company, Erie, Pa. 
A.LE.E. Technical Paper 47-39, Dec. 1946. 

"Developments in Diesel-Electric Traction-Generator Excitation Control 
Systems” by C. A. Brancke, Associate A.I.E.E.. and G. M. Adams, 
Associate A.I.E.E., both of General Flectric Company, Erie, Pa. ALEE. 
Technical Paper 47-27, Dec. 1946 
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cuit. Naturally, the rheostat and its servo-mechanism 
must be much larger when working directly on the main 
generator field than when working on the field of an 
exciter. In such a generator the field structure must be 
relatively deep to accommodate the greater gross number 
of ampere turns resulting from the use of an opposing 
series differential winding, and to allow for the extra 
amount of insulation needed when using a multiplicity of 
field windings. 

The fifth scheme based on the use of the amplidyne 
type of exciter requires the smallest capacity of servo- 
operated rheostat, produces the most desirably shaped 
family of partial power characteristic curves, and by pro- 
viding definite overload and over-excitation protection. 
permits the designer to use the minimum of material in 
the construction of the generator stator parts. 


Other Generator Functions 


In addition to the primary function of providing power 
for propelling the locomotive, the traction generator 
usually has other secondary functions. On locomotive: 
using Diesel engines as their prime movers, it is almost 
universal practice to “motor” the traction generator from 
a storage battery in order to crank the engine and get it 
started. In the case of the gas-turbine type of power plant. 
supplying power to the main generator promises to be the 
preferred way of bringing the turbine-compressor unit up 
to a self-sustaining speed as well as for turning it over 
slowly during the cool-down period required prior to the 
actual shutting down of a unit that has been up to operat- 
ing temperature. Similarly on the motor-generator set 
type of trolley locomotive, motoring the traction generator 
from some auxiliary source of d.c. power is the preferred 
method of getting the synchronous motor above half speed 
where the single phase power can effectively accelerate 
and pull it into step. A separate series winding is built 
into the generator for this starting duty on small and 
medium-sized machines, but in the largest size units the 
series winding is sometimes omitted and control equip- 
ment added to permit the use of the machine’s regular 
separate excitation winding for the motoring operation. 

A more recent function, which at the present time is 
required only on locomotives used in road freight or road 
passenger service, is that of providing excitation for the 
traction motors when they are operating in their braking 
connection. Electric braking is accomplished by connect- 
ing the traction motor armatures to a set of forced air- 
cooled grids, and regulating their excitation to suit the 
braking requirements of the train. The separate excitation 
power for these motor series fields is required at a rela- 
tively low voltage, and is obtained from the traction gen- 
erator while being driven at the minimum operating. or 
idling, speed of the prime mover. This requirement sel- 
dom involves any heating prohlem, but may offer one in 
stability of operation, as proper equalization of the load 
between similar units operating in multiple from a single 
head-end control station is a universal requirement. Ar- 
ranging the traction-motor field excitation circuit to in- 
clude the generator cranking winding so that it will act 
as a differential series exciting winding is one means of 
at least improving the equality of load between units. 

Traction generators have at times been used to furnish 
at least a portion of the auxiliary power requirements of 
the locomotive. In certain switcher locomotives, they have 
been arranged to charge the storage battery whenever the 
engine was idling, with the traction motors consequently 
disconnected from the generator circuit. In other cases. 
motor-driven air compressors or blowers have been op- 
erated from the variable voltage delivered by the gen- 
erator while it was supplying power for traction. Such 

(Continued on page 111) 
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Power and Light tor Terminals 


The yard as it appears at night 


To meet the growing electrical requirements of its seven 
tenant roads, the Cincinnati Union Terminal Company 
has equipped a portion of its service yard with an entire 
new lighting system and has provided both this section 
of the yard and the station tracks with high-capacity, 
well-protected facilities for precooling and battery charg- 
ing. The lighting units are mounted on H columns and 
mast arms. There are standby power outlets at 80-ft. 
spacing for all tracks in the station and in the east one- 


The service yard in the 
daytime showing the ar- 
rangement of lighting 
and transformer poles 
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Cincinnati Union Terminal is now 
equipped with exceptionally fine 
lighting for service tracks and 
power outlets with cross-track 
feeders insure adequate power for 
precooling and battery charging 


third of the yard. Power supply for both lighting and 
standby outlets is obtained from a row of transformers 
extending along either side of the service yeard, and 
terminal tracks with secondary feeders run at right 
angles across the tracks. This arrangement insures that 
a feeder outage will not cause the loss of power to a 
whole train or to a row of platform lights. 


Train Servicing 

Incoming trains are moved from the station to the 
service yard tracks where they are first placed over a 
1,000-ft. inspection pit. When they have passed inspec- 
tion, they are moved to the servicing tracks where they 
are cleaned and serviced. Servicing includes light re- 
pairs to electrical equipment, battery charging, and test- 
ing of air conditioning equipment. Some precooling 
is also done in the yard. 

After the work in the vard is completed, and pro- 
vided there is track space available at the station, the 
trains are moved to the tracks in the station. In some 
cases, trains are broken up and remade, nd in others, 
thev are kept intact as complete trains. 

Cars at the station are precooled in warm weather 
and batteries are charged if necessary. At times, pre- 
cooling and charging are carried on simultaneously, power 


- 
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A light pole and bracket light 


from a second 3-phase, a.c. outlet being used with a port- 
able battery charger. Since the flow of traffic through 
the terminal is not uniform, it is necessary to have suf- 
ficient electrical and other servicing facilities to take 
care of peak conditions. 


Standby Power in the Yard 


The standby outlets in the yard consist of 3-phase, 
240-volt, a.c. outlets, placed 80-ft. apart in the gutters 
on either side of the yard platforms. Each outlet box 
enclosure is adjacent to a drain and the box iself con- 
stitutes the high point from which water flows to the 
next drain. 

Power for the outlets is obtained from pole-mounted 
transformers placed along the east and west side of the 
yard. The transformers on opposite sides of the yard 
are staggered, so that one on the east supplies a 240-volt 
secondary feeder which runs west, clear across the yard, 
and the next ‘transformer on the west side supplies a 
feeder which runs east across the yard. 

The transformer 2,400-volt primaries in turn are run 
south along each side of the yard from the power source 
(substation) and may be connected to form a loop. 
Normally, the loop is kept open at the south end of 
the yard. 

The 2,400/240-volt, 3-phase transformers are located 


One of the 150-kva., 13,200/240-volt transformers which sup- 
plies the standby power outlets for the station tracks 
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on every other lighting pole in the two outside rows, 
and are 160 ft. apart. The poles are H section columns, 
10-in. columns being used for transformer poles, and 8-in. 
for those which support lights only. The 2,400-volt 
feeders consist of 2/0, three-conductor, varnished cam- 
bric, lead-covered, 5,000-volt cable run in 4-in. Transite 


One of the standby power outlets as installed in the gutter beside 
a yard platform 


duct and carried up each transformer in rigid metal con- 
duit. At each transformer, there is a three-way, load- 
break oil switch. This permits sectionalizing the 2,400- 
volt line, as well as disconnecting the transformer. Each 
half of the 2,400-volt circuit normally serves seven power 
formers, and one lighting transformer. Transformers are 
fused on the primary side by oil fuse cutouts. 

The secondary lines are three-conductor, 250,000 c.m. 
Neoprene-jacketed cables in 3-in. rigid metal conduit 
placed underground. The outlets include a receptacle, 
and a circuit breaker. The outlet box provides for two 
breakers and two receptacles, but only one is installed 
at present. 

The circuit breakers are 100-amp., 250-volt, Westing- 
house, type F, 3-pole, no fuse, quick-acting, De-ion 
breakers. The outlets are 100-amp., Albert & J. M. 
Anderson, four-pole, type F-4 receptacles. The boxes 
for the circuit breakers and receptacles were designed by 
H. F. Ortlip, of the Harry F. Ortlip Company, Phila- 
delphia, Pa., and were manufactured by the Albert & 
J. M. Anderson Company. The box which is shown in 
the illustrations is made of cast metal, is set in a con- 
crete box which is drained to sewer connection. The 
metal conduit is brought into the bottom of the box. 
There is a flange with a machined finish on the end of 
the conduit and this is secured to a machined surface on 
the box with cap screws. This joint forms a part of the 
ground circuit. Concrete is poured around the conduit 
up to the upper level of the flange. 

The cable is sealed with compound where it is brought 
out of the conduit. At each transformer pole, there is 
a ground wire which grounds the tank to the transformer 
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and the conduit on the pole. The ground is connected 
to the underground yard water line. 

The portable cables are 50 ft. long. They consist of 
No. 4, three conductor type G, mining machine cable 
with a Neoprene jacket, which contains 3 power con- 
ductors and three smaller ground wires. This arrange- 
ment of conductors makes a cable of only 1.2 in. in 
diameter, as compared with a cable which has four con- 
ductors of equal size and which must be considerably 
larger in diameter. 


Battery Charging 


Battery charging in the yard, other than that done by 
motor-generator sets on the cars, is done by portable, 
The motor is a 25-hp. 


motor-generator type chargers. 


One of the 10-in. columns in the yards which supports both a 
ore power transformer and a pole, and a bracket-mounted 
ight 


machine, and the generator is rated 300 amp. at 45 volts, 
or 150 amp. at 90 volts. The set is mounted on a four- 
wheel chassis, having rubber-tired wheels and a hand 
bar and towing lever. It is fitted with two, 150-amp., 
d.c. charging receptacles. 

There are seven, m.g. charging sets in the service 
yard, and nine rectifier type chargers at the station. 
There will also be three portable gasoline-engine-driven 
machines which can deliver 150-volt, d.c. power. or 
30-kw. of 220-volt, 3-phase, 60-cycle a.c. power. These 
will be used in the yard. 


Yard Lighting 


There are 104 lighting units in the yard, mounted on 
poles and on mast arms. There are six regular service 
tracks and seven platforms. This provides for a plat- 
form on the side of all cars being serviced. There is 
also a seventh track outside the platform at one side. 
This is used to store protection cars for added train 
service requirements. 
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A car in the service yard showing how it appears at night under 
the illumination supplied by the overhead lighting system—One 
of the m.g. battery-charging sets is shown on the platform 


The tracks are on alternate 20-ft. and 16-ft. centers. 
This makes alternate wide and narrow platforms. The 
poles are spaced at 80-ft. intervals on the wider platforms. 
Lighting units on the poles light the platforms and the 
sides of the cars adjacent to the wider platforms. Mast 
arms, mounted on the poles support lighting units over 
the narrow platforms. 

All lighting units are mounted 22 ft. above the plat- 
forms. Of the 104 lights, 52 are 400-watt, 20,000-lumen, 
mercury vapor lamps and 52 are 750-watt, incandescent 
lamps. All are in O.V. 20, top-mounted Westinghouse 
fixtures. The poles are offset from the center of the plat- 
form to allow a wide aisle for trucking and all lights 
are over the centers of the platforms. 


The 1,000-ft. inspection pit 
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The cables which are to be run into the standby power outlet 
boxes are sealed into the ends of the conduit with compound 


After being in service for five months, without clean- 
ing, lighting measurements show illumination intensities 
of .24 to 4.9 vertical footeandles on the sides of the cars 
and 1.0 to 4.3 horizonal footcandles on the platforms. 
Normal cleaning period will be every three months. 

In the 1,000-ft. inspection pit, there are 40 lighting 
units on each side. They are spaced 25 ft. apart and are 
staggered on 121%4-ft. centers. They consist of a 200- 
watt lamp in a reflector recessed into the side of the pit. 
There are also 120-volt utility receptacles in alternate 


An outlet box on its side showing how it is attached to the flanges 
on the ends of the conduits 


lighting niches for portable extension cords for lights 
and small tools. There are also similar outlets on every 
other pole in the yard. 

Power for lighting is distributed from two, 45-kva., 
3-phase lighting transformers placed in the center of the 
yard. One of these transformers is supplied from the 
2,400-volt feeder on the east side of the yard and the 
other from the feeder on the west side. 

Secondaries are 4-wire, 120/208-volt circuits. There 
is a panelboard with a circuit breaker under each trans- 
former and a third panelboard at the center. Secondary 
circuits feed longitudinally in both directions from the 
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three panelboards, and are divided so that loss of a 
transformer would mean the loss of every other light 
fed by that transformer, and the loss of one phase would 
mean only the loss of every fifth light along the platform. 


Standby Power for Station Tracks 


The standby power arrangement for station tracks 1s 
similar to that in the yards except that the outlets are 
located between the tracks, above ground, instead of 
alongside the platforms, and all primary feeders are 
13,200-volt, run underground. The transformers are 
located on concrete pads with a high- and a low-tension 
manhole underneath. Primary feeders are connected at 
each transformer by disconnecting straps in a cabinet 
mounted on the transformer, and the feeders are pro- 
tected by a 250,000 kva., high-speed air circuit breaker 
in the substation. There are 16 of these transformer 


One of the standby power outlets as it is used above ground 
between the station tracks—The plunger operates the breaker 


power centers, arranged with 8 on each side of the station 
tracks. 

In the case of a transformer or primary feeder fault. 
the high-speed breaker goes out, and a signal system in- 
dicates which circuit is in trouble. This circuit is then 
opened by an air-break disconnecting switch and the 
breaker is reclosed. After the faulty transformer has 
been disconnected at its own power center location, this 
circuit may again be reconnected at the substation. 

Secondary circuits from the power centers are pro- 
tected by 400-amp. secondary breakers in cabinets mount- 
ed on the transformers. 

Primary feeders are run parallel with the tracks on 
either side of the station. Secondary feeders are run 
at right angles to the tracks, but since there are 20 
station tracks, the circuits are run only half way across 
the tracks from either side to reduce the voltage drop. 

The transformers are oil-filled and are rated 150-kva.. 
13,200/240-volts. They are protected by instantaneous 
and thermal relays which control the action of the sub- 
station breaker. 

Design and engineering of the lighting and standby 
power installation was done by the Harry F. Ortlip 
Company, Philadelphia, Pa., in conjunction with the 
Cincinnati Union Terminal Company, the Westinghouse 
Electric Corporation, and tenant railroad company en- 
gineers. The Ortlip Company did the construction work 
under a cost plus fixed fee contract. 
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Car Washer 
Improves Terminal Service 


The Kansas City Terminal Railway has improved the 
service rendered to the eleven of its twelve tenant rail- 
roads which use its yard facilities by the use of a car 
washer. At the same time, it has reduced the cost of 
washing and has materially improved the appearance of 
cars going through the yard. 

With 7,904 cars going through the yard in March 1948, 
the cost of exterior washing was 47 cents per car, includ- 
ing maintenance of the washer, water, electric power and 
cleaning chemicals. Of the 47 cents, 6.6 cents is mainte- 
nance of plant. This represents a saving of about one 
dollar per car as compared with hand washing. Since 
March, the number of cars going through the yard has 
been increased to about 10,000 and it is expected that this 
will considerably reduce unit costs. 

The washer, supplied by the Whiting Corporation, 
Harvey, Ill., consists of two stations placed about 150 ft. 
apart. The cars moved through them at a speed of 
about one mile per hour. At the first station, they nor- 
mally receive an application of cleaning chemical and are 
scrubbed by the brushes. Between the two stations, two 
touch-up men, one on each side of the car, use fountain 
brushes to wash car skirts, car ends, depressed doors, 
and any parts not touched by the brushes. At the second 
station, the cars are rinsed, scrubbed and rinsed. 

Four men are used for the washing operation. In addi- 
tion to the two touch-up men, there is one operating the 
sprays and brushes from the control cabin and a field man 
who closes doors and windows before the cars reach the 
washer. If the cars are sufficiently clean before they go 
through the washer, only water and no cleaning chemicals 
are used. This condition is determined by the field man 
who signals to the machine operator. 

Before the washer was installed in January, 1947, the 
general condition of the cars was such that car numbers 
were in many cases scarcely readable. Gradually, their 
condition was improved so that many cars now only 
lequire water and cleaning chemicals are not necessary. 


Signal Board Installed 


To meet safety requirements and insure proper han- 
dling of the cars, a signal board was installed ahead of 
the first washing station. The board has a red, a yellow 
and a green light with appropriate printed designations. 
The green light means that brushes are retracted and 
that the train shall proceed. This is done to permit move- 
ment of cars over the washer track which do not require 
washing. The yellow light indicates that the train is to 
be moved forward until the front end of the first car is 
even with the last brush of the first washing station. Ona 
signal from the field man, the brushes are swung against 
the cars, are put in rotation, and the sprays turned on. 
The train then moves through the washer. The red light 
means that the brushes are against the sides of the car 
and there is no side clearance. It has been found possible 
to clean about 50,000 cars with one set of brushes. 

An additional benefit made possible by the use of the 
washer, is the cleaning of hoppers. Previously, it was 
necessary for one man to hold a container under the 
hopper, while a second worked inside, and then to carry 
the container to a sewer where the contents could be dis- 
posed of. Now, the hoppers are washed and dumped 
as the car goes over the car washing stand, and the deck, 
which drains into a sanitary sewer and is flushed down at 
intervals with a hose. 

The signaling and operating procedures described, meet 
all sanitation and safety requirements. 
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A touch-up man on each side works between the two washing 
stations 


The Locomotive Traction 
Generator Comes of Age 
(Continued from page 106) 


practices, however, have never been and probably never 
will be universally accepted by the industry. 
Progress in Design 

The first commercial Diesel-electric locomotive in the 
United States was built in 1925, but as of that date the 
design proportions of the traction generators had not 
departed very greatly from those used in industrial prac- 
tice. During the following ten-year period a 3 to 1 re- 
duction in weight per kva. of continuous rating was 
accomplished as indicated by the data of Fig. 5. This 
enormous technological advance was due in part to the 
engine builders’ increase in the horsepower output and 
speed of their prime movers, but to a much greater extent 
it was the result of the efforts of the electrical industry 
in developing the highly specialized designs of generators 
according to the principles that we have been discussing. 
Although the designs of locomotive generators were 
frozen during World War IT, the curve of progress is 
seen to have flattened out to a great extent even before 
the war period. Since the war, the curve has taken a new 
dip toward still lower weight per kva. This second, 
though materially smaller, advance is again due in part 
to the availability of higher speed, higher hp., prime 
movers and in part to the electrical industry's further 
improvements in insulations, excitation systems, and 
motor control techniques for road locomotive application. 


Conclusion 


In the sixty year old electric-traction industry, the 
twenty-two year old locomotive traction generator is a 
comparative youngster but on reaching maturity, it has 
assumed a role of major importance. Business in these 
generators in 1948 promises to exceed that of 1947, with 
a probable production of 2,500,000 hp. There has been 
striking progress in design through the years and the 
future holds promise of further interesting developments 
with a continuing trend toward higher speed, higher 
horsepower, and still more output per pound or per cubic 
foot. 
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Complete Automatic 
Air-Conditioning Controls 


A fully automatic control system for 
heating, ventilating, and cooling in rail- 
road passenger cars, which relieves 
trainmen of responsibility other than 
to turn a switch knob on a control 


NEW DEVICES 


and cooling of a car requires no fur- 
ther attention. 

This system is now in operation on 
two modernized 14-roomette sleeping 
cars and ten new first-class coaches of 
the Canadian Pacific. Similar controls 
are being installed in five new bed- 
roomette sleeping cars, and in a num- 
ber of new sleepers and new coaches 
for the same line. First installed on 
the modernized roomette sleeping cars 
four years ago, the system is said to 
have demonstrated its ability depend- 
ably to assure passenger comfort. Be- 
cause of the relatively few compon- 
ents and the simplicity of their ar- 
rangement, initial costs for labor, parts, 
piping, and wiring are said to have 
been comparatively low for the exist- 
ing installations. Specified temperatures 


The heat-control elements of the system— 
Above: Non-electric modulating heat con- 
trol valve, including a spiral temperature- 
sensing bulb and heat-control thermostat— 
Below: right: Steam pressure regulator— 
Below, left: Low pressure steam solenoid 
valve 


panel, has been announced by the In- 
strument Division of Thomas A. Edi- 
son, Inc., West Orange, N.J. As long 
as steam, electric power, and coolant 
are available, the heating, ventilating 
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are maintained with an overall accur- 
acy of 1 deg. to 1% deg. F. 

Generally speaking, the Edison sys- 
tem is divided into three phases of 
fully automatic operation in normal 


service. Temperature boundaries of 
each phase are as specified by the rail- 
roads. The temperatures stated below 
are those specified for the Canadian 
Pacific cars. Other, and quite different, 
temperature specifications may be met 
by the system as desired. 

The first phase is automatic modu- 
lated heating control, which, in the 
Canadian Pacific cars, continues as 
long as interior temperatures average 
below 71 deg. F. and exterior temper- 
ature is below 69 deg. F. The second 
phase is automatic ventilating without 
heating or cooling, which starts when 
interior temperatures average above 71 
deg. F. and exterior temperature is 
above 69 reg. F. Automatic ventilating 
(the operation of blower and exhaust 
fans while overhead heating and cool- 
ing coils are cut off) continues as long 
as interior temperatures average be- 
tween 71 deg. F. and 73 deg. F. The 
third phase is automatic cooling. This 
maye be electro-mechanical or other 
conventional cooling means, and func- 
tions when car temperature rises above 
73 deg. F, and outdoor temperature is 
above 69 deg. F. 


Heating Control 


During the heating phase steam from 
the train line passes through a strain- 
er and regulator at each steam-supply 
loop, to enter the heating system in 
the car body at 10 lb. per sq. in. The 
heating demand is handled by over- 
heat heating coil and floor convectors, 
which work in combination to furnish 
varying amounts of heat input to the 
car while in revenue service. 

The steam enters an overhead heat- 
ing coil and the several finned floor 
convectors through non-electric modu- 
lating valves with temperature-sensing 
bulbs. These modulating valves control 
the admission of low-pressure steam 
at rates determined by space tempera- 
tures, outdoor temperatures, and con- 
trol adjustment settings. Control valves 
for overhead coil and floor convectors 
are identical in type, but those for the 
overhead heat control are of greater 
capacity than the floor valves. 

The  self-operated temperature-con- 
trol valves do not cycle from open to 
closed, but are true modulators, which 
control the flow of steam by throttling 
it to balance closely the heat losses. 
The quantity of steam passing through 
the valves is determined by the amount 
of variation between car-space temper- 
ature and the chosen temperature con- 
trol value. Differences cause corre- 
sponding internal temperature-pressure 
changes in a liquid-vapor-filled valve- 
actuating system. Modulating-valve 
operation is not affected by variations 
in steam-supply pressure, due to a 
compensating (balancing) bellows con- 
tained in each valve body. The temper- 
ature-sensing bulb for each floor heat 


Railway Mechanical neer 
AUGUST, 1948 


zone is located where convenient, often 
on the underside of a seat or on a shoe 
box. No electrical power is used in 
connection with these valves. 

Comfortable space heating is selected 
by rotating a calibrated dial in the con- 
trol adjustor. Inside the adjustor is a 
bellows on which compressive, action is 
imposed or relieved when the dial is 
rotated, changing the volumetric ca- 
pacity and internal pressure of the ac- 
tuating system of the modulating valve. 

The temperature control adjustor of 
the modulating valve for the overhead 
heating coil is normally limited to per- 
mit an operating span of 20 deg. F., 
but may control through a range of 40 
deg. F. Both the adjustor and the tem- 
perature-sensing bulb are mounted in 
an assembly which is placed in the air 
duct on the donwstream side of the 
overhead heating coil. Blower and ex- 
haust fans remain in operation con- 
tinuously and handle air to all car 
spaces as long as the system is set up 
for fully automatic control. 

Public spaces are zoned. Each zone is 
comfort-controlled by a separate modu- 
lating valve with adjustor and tempera- 
ture-sensing bulb. The adjustors of the 
modulating valves that control heating 
in the various zones of public spaces are 
pre-set by yard personnel within a range 
of 5 deg. F. and are shielded to minimize 
tampering with the control setting. 

In room-type cars, each room is a 
separate heating zone maintained by 
floor and overhead heat input. The oc- 
cupant of such private space may select 
the temperature desired within an ad- 
justable span at 20 deg. F. to control 
floor heat delivery to that space. 

Two solenoid steam valves, controlled 
through electrical thermostats, are in- 
stalled under the car in the low-pressure 
line downstream from the regulator. 
Their duty is to prevent steam from en- 
tering the car body during the cooling 
and ventilating phases of automatic op- 
eration and to maintain car temperature 
at the desired level during parking pe- 
tiods through the cycling of a separate 
electrical parking thermostat. These 
solenoid valves are normally open and 
pass steam only when the electrical ther- 
mostat contacts are open and the solenoid 
is de-energized. 

A heat-failure thermostat stops the 
blower and exhaust fans should steam 
supply fail when outside temperature 
is low, thus preventing rapid cooling 
of the car interior. As soon as steam is 
again available, the blower and fans 
are restarted automatically. Should the 

diaphragm of a steam pressure regula- 
tor rupture and permit high-pressure 
steam to pass through the regulator, 
an adjacent low-pressure combination 
trap and relief valve would immedi- 
ately bleed the high-pressure steam to 
the atmosphere. It could not enter the 
car body. 

Even should there be complete fail- 
ure of electrical power, properly con- 
trolled warmth is automatically main- 
tained from the floor convectors, whether 
a car is running or parked, as long as 
there is adequate steam in the train 
line. This is, of course, because the auto- 
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matic modulating control valves are 
non-electric and the steam solednoid 
valves are open when de-energized. This 
feature and careful attention to trapping 


Top: Electrical elements of the system— 
Electrical control panel for mechanical 
cooling—The switch at the top center is 
set for complete automatic control—The 
pilot lights to the left and right of the 
switch indicate in which phase the system 
is operating—Below: Shielded bi-metallic 
electrical thermostat, stealed in glass 


results in minimum escape of steam 
to the atmosphere. 


Automatic Ventilation 

The automatic ventilating phase con- 
sists merely of the operation of blower 
and exhaust fans while the heating 
and cooling functions are both cut off. 
In borderline cases, the system will 
cycle slowly and automatically between 
heating and ventilating phases, or be- 
tween ventilating and cooling phases. 
The ventilating phase is, in effect, a 
buffer region between the heating and 
cooling phases of the control system. 

Cooling Phase 

In the Edison control systems al- 
ready installed or under construction, 
both electro-mechanical and ice-activated 


cooling are used, with cooling control 
adapted to the recommendations of the 
suppliers of the cooling equipment. 

Temeprature-sensing devices for the 
cooling phase are rugged, sensitive bi- 
metallic electrical thermostats, sealed in 
glass, which close contacts on rising 
temperature. These electrical thermo- 
stats are unaffected by voltage changes, 
hence require no fixed series resistances. 
They are rated at one ampere, but 
operate at considerably below that cur- 
rent. They also operate in any position 
and under extreme vibration. In use, 
these thermostats close or open con- 
tacts according to space temperature 
and operate heavy-duty equipment 
through magnetic relays on the control 
panel. 

Cooling control is divided into two 
stages: reduced cooling for moderate 
cooling demands and full cooling for 
heavy demands. Reduced cooling in- 
volves the cutting off of coolant to one- 
half of the evaporator coil or coils and 
reduction of compressor speed for elec- 
tro-mechanical systems, and involves the 
reduction of blower speeds for ice- 
activated systems. Full cooling simply 
means that, for electro-mechanical cool- 
ing compressor and evaporator operate 
at full capacity, and for ice-activated 
cooling, the blower operates at full 
speed. 

There can be automatic cycling be- 
tween full cooling and reduced cooling 
just as between reduced cooling and 
ventilating, or ventilating and heating 
phases. It is impossible, however, for 
any interference to exist between the 
heating and cooling phases. 


Electrical Features 

Because the automatic modulation 
control valves that are used for floor 
and overhead heating are non-electric, 
a single shall electric control panel is 
adequate for the entire system. This 
panel has a polished, transparent front 
cover through which all panel details 
are plainly visible. Major panel items 
are front-of-board mounted and may 
be readily removed and replaced without 
removal of the panel. Each electrical 
component is used well below its rating. 
All heavy-duty circuits are protected by 
thermal-type fuses. The maximum 
power consumption of this system is 


under 175 watts, regardless of car 
layout. 

The Edison system uses a_ basic 
wiring and piping layout, which 


may be adapted for application to all 
passenger-car types, both new and mod- 
ernized. This simplifies maintenance 
and trouble shooting. The arrangement 
of the system is such that there is a 
simple division of responsibility for 
maintenance and repair between elec- 
tricians and steamfitters. The relatively 
few different types of parts which make 
up the system reduce the number of 
inventory items necessary to protect 
maintenance replacements. Electrical 
equipment failures due to short circuits 
or continuous overloads are reduced by 
the use of thermal delay fusing and the 
operation of all electrical equipment at 
well below rated capacity. 
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Diesel-Electric Locomo- 
tive Operation Recorder 


The Valve Pilot Corporation, New 
York 17, has developed a Diesel loco- 
motive operation recorder as a means 
for improving locomotive performance 
and as an aid in bettering the engine- 
men’s operating skill. The instrument 
has as its foundation the Valve Pilot 
mechanical speed recorder that has been 
in use for many years. 

The instrument records speed and may 
incorporate all movements of the transi- 
tion and dynamic braking lever, throt- 
tle lever, and reverse lever. As the tape 
used in the Diesel locomotive opera- 
tion recorder is approximately two 
inches wide it is important that the 
number of written records be kept 
within reasonable limits to avoid con- 
fusion in analyzing the graphs produced. 
For that reason one pencil as been de- 
signed to record the movements of two 
controls wherever possible. The five in- 
dependent records are made by three 
pencils. One pencil charts the speed; 
the second pencil makes both the transi- 
tion and dynamic-braking records, and 
the third shows throttle and reverse- 
lever movements. A fourth pencil can 
be installed to indicate the forestalling 
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Above: Connections between the cambox and the recorder—Below: Reproduction of an 
actual tape section from a Diesel-electric freight locomotive having the manual transition 
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The Diesel-electric locomotive operation 
recorder mounted at the control stand 


of restrictive train-control signals on 
railroads using this type of signalling. 

The movement of the pencil record- 
ing the speed is actuated by the rotation 
of a drive connected to the end of a 
locomotive axle. The motion is trans- 
mitted by a link shaft through a com- 
pensating gear box, located between the 
axle and the instrument, which makes it 
possible to correct for errors caused by 
wheel tread wear. Either one or two 
cam boxes, depending on whether the 
transitions are recorded, are bolted to 
the cab floor near the base of the con- 
trol stand. The cam boxes occupy a 
space approximately 10 in. by 9 in. by 
3 in. The pencil recording the move- 
ments of the throttle lever and the re- 
verse lever has a mechanical push-pull 
cable hookup through a cam in the cam 
box to the throttle lever and moves with 
the changes in the position of the throttle 
lever. When the reverse lever is moved 
to the back-up position the throttle ful- 
crum block is moved in the cam box 
and the throttle record is produced on 
a different part of the tape, thus identi- 
fying back-up moves of the locomotive. 

The transition and dynamic-braking 
recording pencil is actuated by a similar 
cam and cable arrangement connected 
to the transition and dynamic braking 


lever. Transitions are recorded in steps 
as horizontal lines at the miles per hour 
at which each transition should be made. 
Dynamic braking can be indicated íor 
those railroads employing this Diesel- 
electric locomotive feature. 

The Diesel locomotive operation re- 
corder can be designed for use with 
various types of Diesel-electric loco- 
motives as built by the several manu- 
facturers. The instrument is made in 
four types for 0-60. 10-99, 10-100 and 
10-120 m.p.h. operation. However, where 
the transition record only is required 
the 10-120 m.p.h. instrument is used. 


Improved Snubber Spring 

Improvements in design to give greater 
ruggedness and longer life have been 
incorporated in the Style A-7 Volute 
Snubber Spring, manufactured by the 
Holland Company, 332 South Michigan 
avenue, Chicago. The number of work- 
ing parts has been reduced from three 
to two—the volute spring, which pro- 
vides the snubbing effect through fric- 
tion between the surfaces of the spring 
coils, and the spring base. A bolt and 


a rubber plug hold the two working 


Holland style A-7 volute snubber Spring 


parts together so that the spring can 
be handled and applied as a single unit. 
The style A-7 is stressed lower than pre- 
vious designs. The volute spring of 
this snubber has been increased in di- 
ameter and utilizes the entire space 
available in the spring group, making 
possible an increase in the friction sur- 
face area. The spring bar is wider and 
thicker, giving the spring greater ver- 
tical and lateral stability. 
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Coordinated Associations Meet 
September 20—Chicago 


The Coordinated Mechanical Asso- 
ciations—Air Brake Association, The 
Car Department Officers’ Association, 
Locomotive Maintenance Officers’ Asso- 
ciation, Master Boiler Makers’ Associa- 
tion, and the Railway Fuel and Traveling 
Engineers’ Associations—will meet at 
the Hotel Sherman, Chicago, for three 
days, September 20, 21 and 22. A joint 
session of all the associations will open 
the three-day meeting on Monday, Sep- 
tember 20, at which J. H. Aydelott, vice 
president, Association of American Rail- 
roads, will make the principal address. 
No general exhibit will be held this year 
in connection with these meetings. The 
five associations will then hold separate 
sessions at which the following ad- 
dresses, individual papers, and commit- 
tee reports, will be presented: 


Master Boiler Makers’ Association 


Monday, September 20 
10:00 a.m. 


Address by President S. E. Christopherson. 

Address by C. B. Peck, managing editor, Railway 
Mechanical Enainecr. 

Report of the Executive Board, Edward H. Heidel 
(chairman). 

Message by secretary-treasurer, Albert F. Stigl- 
meier. 


Afternoon, September 20 
2:00 p.m. 

Joint Meeting 

Topic No. 6: Benefits to be derived from Properly 
‘ooling Down and Firing Up Locomotive Boil- 
ers. Carl A. Harper (chairman), general boiler 
inspector, C., C., C. & St. L. 

Topic No. 4: What Improvements Can Be Made 
in the Maintenance and Inspection of Steam 
Locomotives to Increase Its Availability? R. W. 
Barrett (chairman), chief boiler inspector, C. N. 


Tuesday, September 21 
9:00 a.m. 


Address by O. R. Barefoot, superintendent of 
motive power and car denartment, C. P. 

Topic No. 1: Fusion Welding and Cutting of 
Alloy Steel as Used in Modern Steam Locomo- 
tive Boilers. Edward H. Heidel (chairman), 
general boiler foreman, C. M. St. P. i 

Report of seeretary-treasurer, Albert F. Stiglmeier. 


Afternoon, September 21 
1:15 p.m. 

Address by E. C. Payne, consulting engineer, Con- 
solidation Coal Company 

Topic No. 2: Recommended Practices for Stay- 
bolt Application and Maintenance. Dr. G. R. 
Greenslade (chairman), director of research, 
Flannery Bolt Company 
A—Tolerances Used with Taps and Staybolts 
B—Tools Used with Threading. Gauges, etc. 
C—Seal Welding of Staybolts 

Topic No. 3: What Improvements Can Be Made 
in Water Circulation, Ash Pans, Front Ends 
and Brick Arches to Increase the Steaming 
Qualities of Steam Locomotive Boilers. Arthur 
Williams (chairman), vice-president, The Super- 
heater Co. 


Wednesday, September 22 
0 a.m. 

Topic No. 5: Study of the Causes For and Cor- 
rective Measures Necessary to Prevent Crack- 
ing of Boiler Shell Plates Made of Various 
Steels. Ray McBrian (chairman), engineer of 
standards and research, D., R. G. & W. 

Election of officers 

Executive Board Meeting 


Afternoon, September 22 
0 p.m. 

Report of the Committee on Law. C. L. Combes 
chairman), associate editor, Railway Mechanical 
ngineer 

eport, Committee on Memorials. J. J. Desmond 
(chairman), boiler foreman, Washington Termi- 
nal Company 


Renort of Committee on Resolutions. H. W. 
Chandler (chairman), asst. boiler foreman, Ch., 
M. St. P. & P. 
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Car Department Officers’ Association 


Monpay, SEPTEMBER 20 
2:30 p.m. 
Address by President I. M. Peters, secretary and 
superintendent, Crystal Car Line, Chicago 
Report on Preparation of Freight Cars to Meet 
resent Day Operation, by A. H. Keys, superin- 
tendent, car department, B. & O., Baltimore, Md. 


TUESDAY, SEPTEMBER 21 
9:00 a.m. 
Address by railroad officer 
Report on Inte change and Billing for Car Re- 
pairs, by R. W. Hollon, mechanical inspector, 
C. B. & Q., Chicago 
Report of Committee on A. A. R. Loading Rules, 
by H. L. Hewing, district general car foreman. 
C. M. St. P. & P., Chicago 
2:00 p.m. 
Report on Passenger Car Heating 
Maintenance, by J. R. Standley, inspector, Pull- 
man Company, Chicago 
Report on Air-Conditioning Equipment—Operation 
and Maintenance, by G. A. Shaffner, general 
supervisor, C. & N. W., Chicago 


WEDNESDAY, SEPTEMBER 22 
9:00 a.m. 

Address by railroad officer 

Report of Committee on Painting, by H. E. Kneed- 
ler, painter foreman, C. & E. I., Danville, I. 

2:00 p.m. 

Report on Wheel Shop Practices, by R. L. Frame, 
oreman, N. Y. C., Indianapolis, Ind. 

Report on Car Lubrication Practices, by F. H. 
`ampbell, general inspector, C. M. St. P è P., 
Milwaukee, Wis. 

Election of officers 


Railway Fuel and Traveling 
Engineers’ Association 


Monpay, SEPTEMBER 20 
2:30 p.m. 

President’s address 
Address by a mechanical officer 
Secretary-treasurer’s report 
Passenger-Train Handling with Electro-Pneumatic 

Brake Equipment 
Freight-Train Handling 


Tvespay, SEPTEMBER 21 
Mechanical Day 
9:30 a.m. 


Front Ends, Grates, Ashpans and Arches 
Water Treatment for Steam Locomotives, 
the Fuel Economy Standpoint 
Training of Locomotive Firemen 
Fuel Economy in Stationary and 
Heating Plants 

Smoke Abatement in Building Fires in Engine- 
houses, and Control of Smoke Out on the Road 

Diesel Locumotive Operation 

Operation of Steam Generator on Diesel Locomo- 
tives 

Water Treatment for Diesel Locomotives, from the 
Fuel Economy Standpoint 

Training of Locomotive Firemen—Oil 


from 


Coal 
Direct-Steam- 


WEDNESDAY, SEPTEMBER 22 
Fuel Day 
9:30 a.m. 
Storage Coal Handlin 
The Unit Cost of Coa 
Fuel Statistics 
Elections 


on Locomotives 


2 p.m. 
Regional Locomotive Fuel (Coal) Standards, by 
C. Payne, consulting engineer, Pittsburgh 
Consolidation Coal Company. Panel discussion 


Locomotive Maintenance Officers’ 


Association 

Addresses: 

Operating Abuses and Their Effect on Diesel 
Maintenance, by J. D. Loftis, chief of motive 
power and equipment, Atlantic Coast Line. 

The Present Day Importance of Proper Steam 
Locomotive Maintenance, by C. B. Hitch, chief 
mechanical officer, Chesapeake & Ohio. 

Committee Report: 

A—Maintenance of Diesel Engines, Auxiliaries 
and Connectors and Steam Generators. Chair- 
man: H. F. Mackey, supervisor Diesel en- 
gines, Atchison, Topeka & Santa Fe. 

PB- -Heavy Maintenance of Electrical Equipment 
Traction Motors and Generators. Cont~ol 
Equipment, Storage Batteries and Auxiliaries. 
Chairman: R. I. Fort, assistant research en- 
gineer, Illinois Central. 

Committee Report: 

A—Locomotive Terminal Facilities—-Installation 
and Conversion to Modern Diesel Locomotive 
Servicing Facilities. Chairman: H. E. Niksch, 


Operation d` 


B—Installation of Modern Steam 
Servicing Facilities. Chairman: C. 
assistant to superintendent 
Norfolk & Western. 

General Chairman: J. T. Daley, superintend- 
ent motive power, Alton & Southern. 

Committee Report: 


Training of Mechanical Personnel with Diesel 
Specialization. Chairman: E. Gangewere, 
superintendent motive power and rolling equip- 
ment, Reading. 


Committee Report: 


Locomotive 
' E. Pond, 
motive power, 


Engine House Inspection and Maintenance of 
oller Bearings. Chairman: John Whalen, 
shop superintendent, Missouri Pacific. 


Committee Report: 

Retooling Necessary as Diesel 
crease in Number. Chairman: H. 
superintendent locomotive and 
cago & North Western. 


Locomotives In- 
H. Magill, 
car shops, Chi- 


Air Brake Association 


Monpay, SEPTEMBER 20 
2:30 p.m. 
Opening of Air Brake Association Convention 
Paper on Maintenance of AB Brakes 


Tuespay, SEPTEMBER 21 
9:00 a.m. 
Fundamentals of Braking 
11:00 a.m. 
Load Compensating Brake 
3:00 p.m. 
Decelostat and Decelostat Banding 


WEDNESDAY, SEPTEMBER 22 

9:00 a.m. 

Mechanically-Driven Air Compressors for Diesel 
Locomotives- -Maintenance and Testing 

11:00 a.m. 
Maintenance and Testing HSC Brake Equipment 

3:00 p.m. 
Approved Maintenance Practice 


R.M.E. in Bank Exhibit of Old 
Newspapers 


As a part of its observance of its one 
hundredth anniversary, the Union 
Square Savings Bank, New York, which 
was organized in 1848 as the “Institution 
for Savings of Merchants’ Clerks,” 
placed on exhibit originals and facsimiles 
of sixteen newspapers and periodicals 
which date from 1848, or earlier. These 
publications, which are still being pub- 
lished in New York, included several 
religious magazines, the New York Sun, 
the New York Herald Tribune, a medi- 
cal journal, the Police Gazette, the Sci- 
entific American, the Journal of Com- 
merce, and the Railway Mechanical En- 
gineer. The latter is a direct descendant 
without a break in line, of the American 
Railroad Journal, a 16-page “advocate of 
internal improvements,” which first ap- 
peared on January 2, 1832, as a weekly. 
Photostatic blow-ups of news items 
and advertisements which appeared in 
the publications a century ago were also 
exhibited. A condensed history of each 
publication which could be read in a few 
minutes formed a part of each exhibit. 


Lawford H. Fry, Locomotive 
Institute Director, Dies 


Lawford Howard Fry, former director 
of research of the Steam Locomotive 
Research Institute, New York, died at 
Mount Vernon, N.Y., on July 11. Mr. 
Fry, who retired on July 1, was born at 
Richmond, P.Q.. Canada, on June 16. 
1873. He was educated in private schools 
in the United States, Canada, and Eng- 
land; City and Guilds of London; Tech- 
nical College, London (1893) ; the Uni- 
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versity of Gottingen (1894), and Han- 
noversche Technische Hochschule 
(1894-97). He began his career in 1897 
in the erecting shop of the Baldwin 
Locomotive Works, Philadelphia, Pa., 
where he became engineer of tests in 
1904. Later the same year he was ap- 
pointed technical representative of the 
Baldwin Locomotive Works in Europe. 
He returned to the United States in 1913 
and thereafter was metallurgical engi- 
neer for the Standard Steel Works Com- 
pany until 1930 when he became railway 
engineer for the Edgewater Steel Com- 
pany, Pittsburgh, Pa. He resigned in 
1943 to become director of research for 
the Steam Locomotive Research Insti- 
tute. 

Mr. Fry was an affiliated member of 
the Mechanical Division, Association of 


L. H. Fry 


American Railroads, a member of the 
Iron and Steel Institute, and a fellow of 
the American Society of Mechanical 
Engineers, from which he received the 
Worcester Reed Warner Medal in 1938 
for “written contributions relating to im- 
proved locomotive design and utilization 
of better materials in railway equip- 
ment.” He also served on the Executive 
Committee of the American Society for 
Testing Materials. He was a member of 
the Institution of Mechanical Engineers, 
the Institution of Civil Engineers, and 
the Institution of Locomotive Engineers 
in England. He was also a member of the 
Soc. Ing. Civils de France. Mr. Fry was 
the author of numerous contributions to 
technical papers and societies and of “A 
Study of the Locomotive Boiler.” 


Miscellaneous Publications 


MOLYBDENUM: STEELS, Irons, AL- 
Loys. By R. S. Archer, J. Z. Briggs, and 
C. M. Loeb, Jr. Published by the Climax 
Molybdenum Company, 500 Fifth ave- 
nue, New York 18. 391 pages, illustrated 
with diagrams and charts. For distribu- 
tion only to metallurgists and others 
closely connected with the metallurgical 
industries. The varied applications of 
molybdenum as an alloying element are 
described in this book which covers a 
wide range of materials from wrought 
to cast steels and from cast iron to non- 
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a given application. An attempt has also 
been made to show the fields of similar- 
ity and dissimilarity of the various mate- 
rials and to indicate some of the factors 
that may affect the choice of the most 


ferrous alloys. Major emphasis has been 
placed on the presentation of the funda- 
mentals that must guide all engineers, 
designers, and metallurgists in their se- 
lection of the most suitable materials for 


Inquiries for New Equipment Placed Since the Closing 
of the July Issue 


Orders and 


Type of loco Builder 


Roa 


d No. of locos. 
Atchison, Topeka & Santa Fe 10 


i 1,000-hp. Diesel-elec. switch. ............Baldwin Locomotive 
Chesapeake & Ohio... = 251 2-6-6-2 Mallet -Baldwin Locomotive 
Great Northern 52 6,000-hp. Diesel-elec, . Electro-Motive 
23 3,000-hp. Diesel-elec .. Electro-Motive 
19 4,500-hp. Diesel-elec. „Electro-Motive 
2 3 hp. Diesel-elec ... Electro-Motive 
22 )0-hp. Diesel-elec -Electro-Motive 
Minneapolis, Northfield & 

NOUD os. aaa a cca ss ?,000-hp. Diesel-elec. transfer . .Baldwin Locomotive 
Missouri-Kansas-Texas ...... 24 4,000-hp. Diesel-elec. pass. ...............American Locomotive 
Missouri Pacific .. 106 4,500-hp. Diesel-elec. frt Electro-Motive 

96 3,000-hp. Diesel-elec. frt. ...... Electro-Motive 
115 1,000-hp. Diesel-elec. switch. ...........Baldwin Locomotive 
° 46 1,500-hp. Diesel-elec. road switch, .... Baldwin Locomotive 
46 4,000-hp. Diesel-elec. pass. .......... American Locomotive 
76 1,000-hp. Diesel-elec. switch. ....American Locomotive 
Southern Pacific... ..........cccoe 30° 6,000-hp. Diesel-elec. frt. 2... Electro-Motive 
40¢ 1,000-hp. Diesel-elec. switch. .........-. Electro-Motive 
15¢ 1,500-hp. Diesel-elec. road switch. ....Baldwin Locomotive 
108 70-ton switchers .-.---- General Electric 
Union Railroad... ...............00 77 1,500-hp. Diesel-elec. transfer -~........ Baldwin Locomotive 


Fretcut-Car ORDERS 


Road No. of cars Type of car Builder 
Alabama Great Southern.......... 1505 Gondolas Pressed Steel 
Atchison, Topeka & Santa Fe.. 750° PONS OK cases P E ETRE Company shops 
Chicago & North Western........ 5010 ton gondola -Pressed Steel 

1910 70 ton covered hoppers ....General American 
Clinchfield . saacisushecencenebascesess 500 50-ton hopper ~ ~.. American Car & Far; 
Delaware, Lackawanna & 
Western RARA as 300 50-ton box 

200 50-ton box .... 

100 7U-ton covered hopper 
Louisiana & Arkansas.............. 1004 70-ton covered hopper 
Nashville, Chattanooga & 500 50-ton hopper 

St. Louis > sessa siiin 500 50-ton gondola 

Missouri PaE eae 1,000 70-ton hopper 
1,000 70-ton hopper 

Norfolk & Western . P 1,00012 70-ton hopper .. Virginia Bridge 
Seaboard Air Line.................... 500 50-ton PS-I box .--Pullman-Standard 

50 §0-ton gondola .--Pressed Steel 
Western Maryland..................- 20018 50-ton box ........ ..Pressed Steel 

5018 70-ton gondola --Pressed Steel 

20018 7O-ton gondol: Kosai Greenville Steel Car 


FREIGHT-CAR INQUIRIES 


No. of cars Type of car 
100 70-ton covered hopper .. 


Road 
Delaware & Hudson... “is 
Delaware, Lackawann 


Builder 


Western . 50 50-ton hopper 
Illinois Central 3,000 50-ton hopper 
375 50-ton flat ..... 
100 70-ton covered 
St. Louis-San Francisco. 700 50-ton hopper ............. 
Seaboard Air Line..... 200 70-ton covered hopper 
150 70-ton coal 
100 70-ton covered phospha 
ODP OR siccesensesincsssicicstnissiaciiedd soveicseganstsccsies 


PASSENGER-CAR OWNERS 

Road Type of car 
Delaware, Lackawanna & 

Western 


Coaches ..... és 


10 Coaches ~. 
Southern Pacifie.....0000000..00.... 304 Sleeping . 
2014 Chair ....... 
614 Baggage-mai 
614 Dining aes 
6u Lounge ... % 
514 Dormitory - asta : 
516 Coffee-shop-lounge ........... 


1To cost approximately $5,000,000. Delivery scheduled to begin next January. 

2 The delivery of these locomotives, which will cost over $5,000,000, is expected in October. The 
two 1,500-hp. passenger locomotives will be added to two 2,700-hp. Diesels now in service, making 
two three-unit locomotives of 4,200-hp. each. 

3 Delivery of these locomotives, which will cost approximately $1,000,000, is scheduled for October 
and November. À 

t These two new Diesels were ordered as a result of the rearrangement of an order for freight 
Diesels placed by the Katy as reported in the February issue of the Railway Mechanical Engineer, 
page 110. Under the rearranged order, the American Locomotive Company will build. in addition te 
the two locomotives just mentioned, nine 3,000-hp. freight locomotives, and the Electro-Motive Division 
of the General Motors Corporation will build four 4,500-hp. freight and four yeti freight loco- 
motives. The first of the new Diesels is to be delivered next November, with all deliveries being 
completed during 1949. X > 

5 Two of the 4,500-hp. freight locomotives and four of the 3,000-hp. freight locomotives to be built 
by Electro-Motive and two of the 1,000-hp. switchers to be built by Alco are for the International 
Great Northern, The St. Louis, Brownsville & Mexico will receive four of the Electro-Motive 3,000-bn. 
freight locomotives, the four Baldwin 1,500-hp. switchers, and six of the Baldwin 1,000-hp. switchers 

ê Delivery expected to begin at the end of this year. 

7 With six-wheel trucks and six motors. 

5 To cost approximately $850,000. Delivery expected the first part of 1949. 

9 Delivery scheduled to begin the fourth quarter of 1948. 

10 Delivery of the gondola cars is scheduled for next December and delivery of the covered 
hopper cars is expected during the first quarter of 1949. 

™ Delivery scheduled for next December or January. 

12 Deliveries scheduled to begin early in 1949. k P 5 

18 The gondola cars to be built by Pressed Steel are scheduled for delivery during the fourth quarter 
of 1948, and those to be built by Greenville will be delivered in the first quarter of 1949. b 

U This equipment, together with the nine Diesel-electric locomotives recently ordered from the 
American Locomotive Company, will be used to make up five new “Sunset Limited” trains for daily 
service between New Orleans, La., and Los Angeles, Calif. Delivery of the cars is expected to begi? 


the lattter part of next year. 


E 
Railway Machetes Enpa 


BheGailled Car Wheel of today is a much Tougher 
Gay tian the wheel of ten years ago. AMCCW re- 
search has brought about spectacular advances in 
chill control and service characteristics. The sum 
total of these advances marks a hard-to-believe 
improvement. 

Unspectacular hard work in metallurgical labora- 
tory and testing departments has played its part in 
making these wheels better. Flanges and rims have 
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Marshall Cor & Foundry Co. + New York Car Wheel Co. + 


been made notably stronger as a result. New machines 
and new equipment for testing are now serving the 
AMCCW research staff. Yet, many established tech- 
niques are retained, such as the use of the hydraulic 
press in measuring static flange strength. 

Once a new standard has been set, each AMCCW 
member is helped in carrying it out by the Associa- 
tion’s resident inspector and its traveling general 
inspectors and supervisors. 


445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 


Co. * Canadian Car & Foundry Co. -+ Griffin Wheel Co. 
Pullman-Standard Car Mfg. Co. 
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economical material for making a spe- 
cific part. 

Technical Effects of Molybdenum, 
Fundamental Effects of Heat Treatment 
on Microstructure, Addition of Molyb- 


denum, Wrought Alloy Engineering 
Steels, Wrought Corrosion-Resistant 
Steels, Wrought Steels for Elevated 


Temperature Service, Tool Steels, Steel 
Castings, Cast Iron, and Special Purpose 
and Non-Ferrous Alloys are the main 
section headings. Information is included 
not only on such recent developments as 
the gas-turbine steels and allovs, but also 
on the work that has served to clarify 


Union Aspesios & RUBBER Co.—.Vor- 
man C. Naylor, vice-president and a 
director of the American Locomotive 
Company, with headquarters at Chicago, 
who retired on June 30 after 50 years of 
service with that firm, bas been elected a 
vice-president of the Union Asbestos é 
Rubber Co. at Chicago. Mr. Naylor con- 
tinues as a director of Alco. 


+ 

ALLEGHENY LUDLUM STEEL CoRPor- 
ation.—H. N. Arbuthnot, assistant to 
the president of the Allegheny Ludlum 
Steel Corporation, has been transferred 
from Detroit, Mich., to Washington, 
D. C., where he will serve as representa- 
tive of the company and its president in 
relationships with the various govern- 
mental agencies. Mr. Arbuthnot, who 
will also assume the duties of manager of 
sales in the District of Columbia area, 
succeeds 4. Wilbur Mace, who has re- 
tired. Truman B. Brown, former assist- 
ant manager of cutting and _ tool-steel 
sales, with offices in Pittsburgh, Pa., has 
been appointed assistant district man- 
ager of sales for the Detroit, Mich., ter- 
ritory. Roger S. Ahlbrandt, former 
district manager of sales for the Pitts- 
burgh territory, succeeds Mr. Brown. 
Max J. Pischke, former manager of 


Alco Production Now 100 Per 


Cent Diesel-Electric 


Steam locomotive production came to 
a halt at the Schenectady, N.Y., plant of 
the American Locomotive Company on 
June 16 after the completion of the 2-8-4 
type for the Pittsburgh & Lake Erie 
illustrated. Alco’s Schenectady facilities 
are now devoted completely to the manu- 
facture of Diesel-electric locomotives. 
During the past 100 years, it is said, 
the company produced approximately 
75,000 steam locomotives. ‘‘American 
Locomotive is not intentionally going 
out of the steam locomotive business,” 
P. T. Egbert, vice-president in charge 
of the locomotive division, said. ‘‘It is 
simply a matter of demand. All orders 
and inquiries for new motive power 
from domestic railroads are for Diesel- 
electrics. We have been preparing for 
this day for a number of years and have 
invested more than $20,000,000 to con- 
vert our facilities. . . . It is estimated 
that our Diesel-electric production this 
year will be 150 per cent of that for 
1947.” Mr. Egbert added that consider- 
able steam locomotive space will be 
‘‘mothballed” to meet any future de- 
mand, domestic or foreign, for steam 
locomotives. 
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the factors affecting the service life of 
the lower alloy steels. References are 
given to current literature for more de- 
tailed data. Information has also been 
compiled on such applications as exhaust 
valves, elevated temperature springs, 
ferritic gas-turbine steels, high perme- 
ability alloys, contact materials, grid 
wires, and prosthetic alloys. In the ap- 
pendices are data on standard composi- 
tions of American, British and French 
engineering steels, working stresses from 
the Boiler Code, conversion tables, and 
the physical properties of metallic molyb- 
denum. 


Supply Trade Notes 


warehouse and jobber sales, has been ap- 
pointed district manager of sales for the 


Pittsburgh territory succeeding Mr., 
Ahlbrandt. 

+ 
H. N. Arbuthnot joined Allegheny 


Steel Company in 1920 as manager of 
sales in the Detroit territory. When 
Allegheny and Ludlum Steel were 
merged in 1938, he retained that posi- 
tion which also involved supervision of 
warehouse sales. He was transferred to 
Pittsburgh as assistant general sales 
manager in 1942, and, when the com- 
pany acquired its Carbide Alloys Di- 
vision in 1944, he returned to Detroit as 
regional manager. He was appointed 
assistant to the president in 1940. 


+ 

ScuLLIN STEEL COMPANY.— Torsten 
H. Parke, Bransford Il’. Grenshaw, and 
Herbert F. Blattner, formerly sales 
representatives of the Scullin Steel Com- 
pany, have been appointed assistant vice- 
presidents. Mr. Parke is in charge of the 
company’s New York office. Mr. Cren- 
shaw, who is in the St. Louis, Mo., office, 
will transfer to the Chicago office, and 
Mr. Blattner will remain in the St. Louis 
office. 


STAINLESS PLATES (SOLID AND Cran) 
‘Nb Tue FABRICATION. Allegheny 
Ludlum Steel Corporation, Public Rela- 
tions Department, Pittsburgh 22, Pa. 32- 
page booklet, illustrated, contains late 
and authentic information on the selec- 
tion and fabrication of solid stainless- 
steel and stainless-clad plates, whether 
used alone or in combination with each 
other. Tables and charts show available 
sizes, thicknesses and weights, etc. There 
are sections on analysis, selection, shop 
work, cutting, machining, forming, weld- 
ing, annealing, etc., also A.S.T.M. plate 
specifications. 


Narin.n MANUFACTURING COMPANY. 
—Arthir Wilkins has been appointed 
vice-president in charge of production oi 
the Nathan Manufacturing Company to 
succeed John D. Spaulding, resigned. 


R. Welsh 


Richard IVelsh, western manager for the 
Nathan Manufacturing Company, has 
retired, 

Richard Welsh was born in Clinton. 
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Steam trains are making 
2.000.000 miles a day 


August, 1948 


While the spotlight of public attention natu- 
rally falls on newest developments, it is some- 
times well to back off and take a look at the 
overall picture. 

We're thinking of the steam locomotive. 
These locomotives are making better than two 
million train-miles today—and will do it again 


tomorrow and the next day. They—these steam 


locomotives — are producing more revenue 
ton-miles right now than ever before in peace- 
time history. 

Many of these locomotives are old, too old, 
and have distorted the statistics on perform- 
ance. Many, however, are modern. And on 
modern steam power—locomotives that pack 
5000 to 9000 horsepower and can stay on the 
road for 16 and 18 hours, and then turn around 
in an hour or two—the statistics look pretty 
good. 

We build such modern power—and are con- 
vinced that it has its place. 


LIMA 
HAMILTON 


CORPORATION 


DIVISIONS: Lima, Ohio — Lima Locomotive Works 
Division; Lima Shovel and Crane Division. Hamilton, 
Ohio — Hooven, Owens, Rentschler Co.; Niles Tool 
Works Co. 


PRINCIPAL PRODUCTS: Locomotives; Cranes and 
shovels; Niles heavy machine tools; Hamilton diesel 
and steam engines; Hamilton heavy metal stamping 
presses; Hamilton-Kruse automatic can-making mo- 
chinery; Special heavy machinery; Heavy iron cast- 
ings; Weldments. 
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Iowa, and began his railroad career as a 
fireman on the Chicago & North West- 
ern at Camden, Neb. He joined Nathan 
Manufacturing in 1915 as a service engi- 
neer in Chicago and was appointed west- 
ern manager five years later. 


+ 


S1MMONS - BOARDMAN PUBLISHING 
CorroraTION—John G. Little, assistant 
to vice-president, Simmons-Boardman 
Publishing Corporation, at Cleveland, 
Ohio, since 1928, retired on June 1. Mr. 
Little was born in North Chemung, N. 
Y., on September 14, 1881. He entered 
railroad service with the Erie in Septem- 
ber, 1902, serving successively as track- 


John G. Little 


man, rodman and transitman and, from 
1903 to 1905 as assistant engineer at 
Hornell, N.Y. In 1906 he joined the 
Delaware, Lackawanna & Western as 
assistant engineer at Binghamton, N.Y. 
In 1908 he was transferred to Buffalo, 
N.Y., as assistant engineer. Mr. Little 
entered the employ of Simmons-Board- 
man in June, 1916, as eastern engineer- 
ing editor of the Railway Age Gazette, 
now Railway Age, and associate editor 
of Railway Engineering and Mainte- 


nance. In December, 1924, he was ap- 


pointed special representative for Sim- 
mons-Boardman at Cleveland, and, in 
1928, assistant to vice-president. 


+ 


DAMPNEY COMPANY OF AMERICA.— 
The Curtiss Johnson Company, Hous- 
ton, Tex., and Woodward Wight & Co., 
New Orleans, La., have been appointed 
sales representatives for the Dampney 
Company of America. 


+ 


CARNEGIE-ILLINOIS STEEL CORPORA- 
tion.—J. Douglas Darby has been 
elected sales vice-president of the Car- 
negie-IIlinois Steel Corporation, a sub- 
sidiary of the United States Steel Cor- 
poration, to succeed Thomas J. Hilliard, 
resigned. 

J. Douglas Darby began his business 
career as a slagman with the Alan Wood 
Steel Company and advanced through 
various positions in his 20 years’ service 
there to become general superintendent 
and later assistant to sales vice-president. 
He joined the sales department of Car- 
negie-IIlinois in 1939 and, in the same 
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j È. 
$í 
J. D. Darby 


year, was appointed district manager of 
sales in Philadelphia, Pa. In 1945 he 
was transferred to Pittsburgh, Pa., as 
general manager of sales for the com- 
pany. 


+ 


AMERICAN LocoMoTIvE Company. Wil- 
liam E. Corrigan, vice-president of 
American Locomotive Company, has 
been placed in charge of sales of the 
Locomotive Division including direction 
of all sales activities of district sales of- 
fices. Mr. Corrigan will have offices in 
Schenectady, N.Y., and will also main- 
tain an office in New York. The office of 
vice-president of Eastern Regional sales, 
formerly held by Mr. Corrigan, has been 
abolished. 

William E. Corrigan began his Alco 
career in 1909, when he started a four- 
year study in locomotive construction at 
the company’s Schenectady, N.Y., plant. 
In 1915 he was transferred to the com- 
pany’s former plant at Paterson, N.J., 
as assistant engineer. He entered the 
Army in 1917, attaining the rank of 
captain, and after the war became ord- 
nance district chief and chairman of the 
Claims Board of the Rochester Ordnance 
District, in charge of settlement of war 


W. E. Corrigan 


contractors’ contract-cancellation claims 
in New York State. He rejoined Alco 
in 1920 in the New York Sales office. 
He was appointed district sales manager 
for the Pacific Coast at San Francisco 
in 1923 and at Cleveland in 1930. He 


was appointed assistant vice-president in 
charge of Alco’s Railway Steel Spring 
Division in 1935 and in 1937 became 
vice-president of sales of that division. 
During World War II he served as vice- 
president in charge of miscellaneous 
munitions and Diesel Engine Division, 
Contract Cancellations. Afterward he 
became vice-president of Eastern Re- 
gional Sales. 


+ 


LUKENS STEEL Company. — F. H. 
Gordon, vice-president of the Lukens 
Steel Company, Coatesville, Pa., has re- 
tired. 

Mr. Gordon joined the sales depart- 


F. H. Gordon 


ment of the concern, then known as 
Lukens Iron & Steel Co., in 1895. In 1903 
he was appointed assistant general sales 
agent and, in 1907, general sales agent. 
He was elected a vice-president in Janu- 
ary, 1928. 

+ 

Tuomas A. Epison, INc.—W illiam 
J. Savage has been appointed director of 
sales for the primary battery division of 
Thomas A. Edison, Inc. 

Mr. Savage was born in Waterbury, 
Conn., on April 29, 1896. He joined the 
primary battery division of the Edison 
company as a tester in 1915 and succes- 
sively advanced to foreman, service engi- 
neer, sales engineer and southeastern 
sales manager. In July, 1941, he was 
appointed eastern sales manager. In his 
new position, Mr. Savage will coordinate 
all divisional sales activities, including 
general direction of the home district. 


+ 

DEARBORN CHEMICAL ComPanY.—F. 
E. Rolston has been assigned by the 
Dearborn Chemical Company to the ter- 
ritory previously covered by Tom Hol- 
combe. Mr. Rolston will be in charge oi 
the sale of all the firm’s products in Loui- 
siana, Arkansas, and a part of eastern 
Texas. He will temporarily be located 
at the Shreveport, La., office. 


+ 


WHITMAN & Barnes DIVISION. 
Unitep DRILL & Toot Corr.—Contracts 
have been awarded for the construction 
of a complete new plant for the Whit- 
man & Barnes Division of the United 
Drill & Tool Corp. at 40600 Plymouth 
Road, Plymouth, Mich. The plans m- 


neer 
Railway Meets at ma 


81,800 Ib. Tractive 
Effort 


FOR PASSENGER SERVICE! 


trains fast. This takes tractive effort. And they know, from 

their experience with more than 200 other Booster-equipped 
locomotives, that the Booster will give them the extra power 
needed for prompt get-away. 


Ti Chesapeake and Ohio believes in starting passenger 


Consequently the five 4-8-4’s being delivered by Lima-Hamilton 
this month — as well as other new and recently modernized 
C & O locomotives — are equipped with Boosters. These 4-8-4’s 
have an initial tractive effort of 81,800 lbs. — about the highest 
we know of for strictly passenger service. The Booster pro- 
vides 12,400 pounds — or 18% of the starting effort of the 
main engine. 


A CORPORATION 


NEW YORK ° CHICAGO e 


Equipped 
with 
Boosters’ 


FRANKLIN RAILWAY SUPPLY COMPANY 


MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER * RADIAL BUFFER * COMPENSATOR AND SNUBBER * POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 
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ive that 
er Rust Preventive 
Scion) Water, Brine, Smoke, 
Uremic Acid, Etc. 


Here's How RUST-OLEUM 
Saves Labor and Money 
Less Preparation Time 


Rust-Oleum Rust Preventives can help you to 
achieve greater net profits by a considerable 


blasting, fame clean- reduction in the cost of maintenance of all rust- 
s No ea hemical dissolver arh able metal surfaces. Indoors or out— wherever 
pee Seale, dirt, ete. rust threatens— Rust-Oleum cuts losses from 


Rust-Oleum Goes on Faster rust. IT CAN BE APPLIED DIRECTLY OVER 
@ It saves 25% on agi RUSTING METAL — by brush, dip or spray. 


Ment ' . f] 

area per salle En hen It's tough, elastic, weatherproof! 
a a eiS The use of Rust-Oleum adds extra years of 
pg anty th outlasts engl service to rolling stock, bridges, metal build- 
saae ending on con- ings, right-of-way structures, signal equip- 
Gitions, under which it's used- ment, tanks, towers, etc. Rust-Oleum provides 
EASY To use lasting protection for an average of 2 cent 

“giTisFACTION a square foot per coat material cost. 
APPLY BY 


BRUSH, DIP OR Get the facts NOW. Write today for Catalog 
SPRAY No. 145. 


RUST-OLEUM CORPORATION 


2419 Oakton Street = — Evanston, Ulinot 
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clude a single-story building, 360 it. by 
630 ft., for the manufacture of twist 
drills, reamers, and other cutting tools, 
and a two-story office building. The 
project was announced in conjunction 
with the one hundredth anniversary 
celebration of Whitman & Barnes. 
e 

WESTINGHOUSE ELECTRIC CORPORA- 
TION.—Russell E. Ebersole has been ap- 
pointed general manager of lamp sales 
| for the Westinghouse Electric Corpora- 
tion to succeed Wiliam J. Massey, who 
has retired after 50 years with the lamp 
division. Harold G. Cheney has beer 


appointed assistant manager of lamp 
sales. 


+ 


Link-Brett ComMPpany.—The Link- 
Belt Company plans the construction 
of a new plant in Houston. Tex. The 
|new building will occupy a 10-acre plot 
|and contain approximately 45,000 sq. it. 
of floor space. 


+ 


R. H. SHEPPARD Company.—Fred D 
Livingston, former general sales man- 
ager of the R. H. Sheppard Company, 
has been appointed vice-president. Spen- 
cer A, Ware, who previously served in 


| 


F. D. Livingston 


|executive capacities with the Chrysler 


Corporation and Willys-Overland, suc- 
ceeds Mr. Livingston as general sales 
manager. 


+ 


ORTNER CoMPANY.—The Ortner Com- 
pany, Terrace Plaza building, Cincin- 
nati, Ohio, a new concern has purchased 
all the assets of the Railway Accessones 
Company, and will engage in the pur- 


| chase, repair, conversion and sale of al! 


types of railroad equipment and also act 


|as a sales agency for a number of rail- 


road supply manufacturers. J. L. Ortne’ 
president of the new company, was bern 


I h z k 
|in Bennington, N. Y., on November 2i; 


1893. He entered railroad service ™ 
1911 and until 1933 was successively 2” 


| apprentice, car inspector, travelling cat 
| inspector, superintendent of scrap and 


reclamation (stores department) and st- 
perintendent of shops for the Erie. Mr. 
Ortner then became vice-president 0! 


Railway Accessories. Other officers © 
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Giving 4-8-4 Oil Burners 
the advantages of 


Security Circulators 


In the modernization of many oil-burning locomotives, they are 
being equipped with Security Circulators. The arrangement of 
circulators shown in the sketch—five in the firebox and one in 
the combustion chamber—is designed expressly for a class of 4-8-4 


oil-burners. 


Located right in the path of the hot gases, Security Circulators 
are very effective elements for speeding evaporation. There is a 
continuous circulation of water from the side water-legs, through 


the Circulators, over the top of the crown sheet. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK ¢ CHICAGO 
SECURITY CIRCULATOR DIVISION 
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You get underfoot protection 
when you install Inland 4-Way 
Floor Plate. This modern skid- 
resistant steel flooring provides 
built-in safety wherever feet or 
wheels must go .. . floors, walk- 
ways, ramps, platforms, steps. 
INLAND STEEL CO., 38 S. Dear- 
born St., Chicago, Ill. Sales Offices: 
Chicago, Davenport, Detroit, In- 
dianapolis, Kansas City, Milwau- 
kee, New York, St. Louis, St. Paul. 
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| the Ortner company are: J. L. Ortner, 


Jr., vice-president; R. C. Ortner, secre- 
tary and treasurer, and L. J. Ortner, 
eastern representative, with headquarters 
in Buffalo, N. Y. 


+ 


SYMINGTON-GOULD CORPORATION.— 
Peter F. Rossmann, formerly assistant 
to the president of the Curtiss-Wright 
Corporation, has been elected president 
of the Symington-Gould Corporation to 
succeed J. A. Sauer, who has retired. 
Mr. Sauer continues as a member of the 
board of directors and as chairman of 


| the finance committee. 


+ 


PULLMAN-STANDARD CAR MANUFAC- 
TURING Co. George A. Huggins, has 
been appointed general manager of the 
Pullman-Standard Car Manufacturing 
Company’s car works plant at Chicago. 


Obituary 


WaLrter Lewis ConweLL, whose 
death on May 27 was reported in the 
July issue, had been president of the 
Safety Car Heating & Lighting Co, since 
1919. He was born in Covington, Ky., 
on January 25, 1877, and received his 
higher education at the University of 
Pennsylvania. In 1908 he joined the 
Tennis Construction Company, railroad 
contractors, as chief engineer. Two years 
later he was employed as a salesman by 
the Westinghouse Electric & Manufac- 
turing Co. From 1911 to 1916 he was 
president of the Transportation Utilities 
Company. In 1916 he was appointed 
assistant to the president of Safety Car 
Heating & Lighting. He was elected 
president of the firm in 1919, also presi- 
dent of the Vapor Car Heating Com- 
pany, Chicago, and in 1928 president of 
the Vapor Car Heating Company of 
Canada. In 1945 he was elected chair- 
man of the boards of the two Vapor Car 
companies. At the time of his death, 
Mr. Conwell was also a director of the 
Pintsch Compressing Company, the Wil- 
colator Company, the Carrier Corpora- 
tion and Seatrain Lines, Inc. 


Personal Mention 
General 


A. McGrecor, mechanical engineer in 
the car department of the Canadian Na- 
tional at Montreal Que., has been ap- 


pointed mechanical engineer, Western 
region, with headquarters at Winnipeg, 
Man. 


W. H. BrueENING, master mechanic of 
the Kansas City Southern at Pittsburg, 
Kans., has been appointed assistant 
superintendent of Diesel equipment at 
Pittsburg. 


THOMAS Patrick IRVING, engineer of 
car construction of the Advisory Me- 
chanical Committee for the Chesapeake 
& Ohio, has retired. Mr. Irving was 
born at Susquehanna, Pa., in February, 


1883, and is a graduate of Laurel Hill 
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Academy at Susquehanna (1901) where 
he majored in mechanical and architec- 
tural drawing. He began his railroad 
career in July, 1901, as a mechanical 
draftsman, locomotive and car, for the 
Erie at Susquehanna. In 1902 he was 
transferred to Meadville, Pa., and from 
August 1, 1902, to January 1, 1928, held 
such positions as draftsman, assistant 


J. P. Irving 


chief draftsman, chief draftsman, and as- 
sistant mechanical engineer. He was 
transferred to Cleveland as an Erie em- 
ployee and in November, 1929, when the 
Advisory Mechanical Committee was or- 
ganized, he was appointed engineer of 
car construction for the Erie, C. & O., 
Pere Marquette, and Nickel Plate. Dur- 
ing World War II Mr. Irving served 
briefly on the War Production Board at 
Washington, D. C. He has been chair- 
man of the Car Construction Committee, 
Mechanical Division, Association of 
American Railroads, since 1941 and is a 
member of several A.A.R. special com- 
mittees. 


RusseLL Goutp has been appointed 
acting superintendent of power of the 


Sacramento Northern, with headquarters 


at Sacramento, Calif. 


G. E. Wess, assistant chief material 
inspector of the Southern at Alexandria, 
Va., has been appointed assistant engi- 
neer of tests at Alexandria. 


FreDeERICK J. HerTER, mechanical en- 
gineer of the Pere Marquette at Grand 
Rapids, Mich., has been appointed engi- 
neer of car construction of the Advisory 
Mechanical Committee of the Chesa- 
peake & Ohio, with headquarters at 
Cleveland, Ohio. Mr. Herter was born 
at New Bergen, Pa., on June 2, 1890. He 
received his education through public 
and correspondence schools and is a 
graduate of Tri-State College, Angola, 
Ind., where he received his B.S. in E.E. 
in 1917. He entered railroad service in 
1912 as a car repairman in the employ 
of the Pennsylvania at Renova, Pa. On 
November 1, 1918, he became a drafts- 
man in the mechanical department of the 
New York, Chicago & St. Louis at 
Cleveland; on November 1, 1922, chief 
draftsman and on July 1, 1925, engineer 
rolling stock. On December 1, 1929, he 
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Better Built AIR BRAKE 


BE&S standard air brake repair parts are more than mere 
duplicates of the original parts. They are improved dupli- 
cates. Although accurately gauged to size, BE&S parts are 
improved in quality of material and workmanship, and, in 
many cases, of improved design. Constantly on the alert for 
better ways of making air brake parts, BE&S engineering and 
research has originated improvements that are now standard 
on many roads. Keep in touch with us—we can help you 
effect important economies in your air brake department. 


Brake Equipment & Supply Division 
H. K. PORTER COMPANY, Inc. 


Chicago 38, Ill. Pittsburgh 22, Pa. 
District Offices in Principal Cities 
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MAGNUS AJA-DIP CLEANING MACHINES 


Was appointed assistant engineer car con- 
struction, Advisory Mechanical Commit. 


| tee, C. & O., at Cleveland. He was placed 


More Than Pay Their Way 
on Railroad Parts! 


Here's the Story 


on Four Shops 
Where They Pay Dividends! 


Parts are ready for reinstallation in about 
1/4th the time formerly required in still tanks 
with ordinary solvents. Hand work eliminated. 


Gx Used with Magnus 92-SM on all 
engine parts except electrical. Shows 
a 70% saving in time and a 10% in- 

crease in cleaned parts over steam guns 

formerly used. 


Cleaner in place of boil-out vat. 
Cleans without hand work in 45 
minutes loads that used to take six 
to eight hours plus plenty of elbow | 
grease. 


Used with Magnus Heavy Duty a 
Cleaner in plaae of a still tank. Cleans 
over a ton of parts in an 8-hour shift 
where old mefbotis took 36 hours. 


You can cut cleaning time, labor and overall costs with the 
Magnus Aja-Dip Machine. Ask for details on your output! 


MAGNUS CHEMICAL COMPANY 
77 South Ave., Garwood, N. J. 


IN CANADA — MAGNUS CHEMICALS, LTD. 
4040 Rue Masson, Montreal 36, Que. 


Service representatives in principal cities. 


we RAILROADS mS 


CLEANERS EQUIPMENT METHODS 
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on the staff of the vice-president of the 
C. & O., in charge of car work, on June 


F. J. Herter 


1, 1933, and on July 13, 1936, was ap- 
pointed mechanical assistant (cars) to 
chief mechanical officer. On February |. 
1943, he went to Grand Rapids, Mich.. 
as mechanical engineer of the Pere Mar- 
quette. 


L. S. CRANE, assistant engineer of 
tests of the Southern at Alexandria, Va.. 
has been appointed engineer of tests. Mr. 
Crane was born on September 7, 1915, at 
Cincinnati, Ohio. He received his B.S. 


| in engineering from the George Wash- 


L. S. Crane 


ington University at Washington, D.C., 
and entered the service of the Southern 
on May 24, 1937, as a laboratory assist- 
ant at Alexandria. He subsequently 
served as a chemist and as a material 
inspector until October, 1943, when he 
became assistant chief material inspec- 
tor. In July, 1946, he was appointed as- 
sistant engineer of tests. 


R. H. Bevervey, engineer of tests 0! 
the Southern at Alexandria, Va., has 
retired after 48 years of service. Mr. 
Beverly was born at Fauquier County. 
Va. He is a graduate of Virginia Poly- 
technic Institute (1900). His service 
with the Southern began in 1901 at 
Alexandria as an inspector, He was sub- 
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DOING A TIMETABLE JOB / 


IVE General Motors Diesel 

locomotives which are assigned 
to the proud job of hauling the new 
Empire Builders on the 1,784-mile 
Great Northern run between St. 
Paul and Seattle amassed a total of 
2,902,502 miles between April 1945 
and October 1947. 


These 4000 H.P. locomotives met 
their assignments better than 98% 


GM DIESEL 


of the time — maintaining high- 
speed schedules with plenty in 
reserve and with a remarkable on- 
time record through all kinds 
of weather. 


It is evident that locomotives such 
as these don’t just happen. Behind 
General Motors Diesels stand years 
of pioneering and research—the most 


PERFORMANCE RECORD ON 


THE GREAT NORTHERN 


Loco. Mooths 


Loco. No: Service 
500 30 
501 30 
502 29 


29 
29 


Total Miles 


573,072 
566,236 


2,902,502 


| ~~ 


% 
— 


į 
f 
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Aver. Miles Operated 


19,761 
19,525 


- 
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® 
ma 
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complete and modern manufactur- 
ing facilities in the industry — and 
the experience gained in more than 
a billion unit miles of operation on 
the railroads. 


Fourteen years of mainline service, 
with constant improvement, have 
proved them to be the most reliable, 
efficient and economical locomotives 
that ever rode the rails. 


Percent 


Operated Per Month Availability 
598,909 19,964 98.5 
597,928 19,931 98.6 
566,357 19,530 98.8 


98.2 
98.6 


K availability determined on basis of 
hours worked to hours assigned. 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS 


LA GRANGE, ILL. 


Home of the Diesel locomotive 


BEATTY Single End Punch 
available in capacities up 
to 200 ton. 


BEATTY No. 11-B Heavy 
Duty Punch for production 
tooling and use with BEATTY 
Spacing Table. 


> 


REED 


BEATTY Co-Pun-Shear — 
one unit does coping, punch- 
ing, shearing. 


BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


BEATTY 250-ton Gap Type 
Press for forming, bending, 
flanging, pressing. 


BEATTY 
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SHOTGUN 
WEDDING 


Fast, low-cost production today 
demands machines correctly de- 
signed, correctly tooled for the 
specific job to be done. It de- 
mands perfect mating of ma- 
chine to job, and this calls for 
the best engineering experience 
available to you. Here is where 
BEATTY ENGINEERING comes in. 
We know there is a BETTER way 
to do most production jobs. Our 
broad experience in finding that 
better way for so many com- 
panies is assurance that we can 
contribute to the solution of 
your problems. Write or phone 
us about your needs. Your best 
insurance for fast, quality pro- 
duction at a competitive cost is 
a BEATTY machine engineered 
to your specific needs. 


INNERES A BETTER 
WAN WO DO wet 


EX 


MACHINE AND 
MFG. COMPANY 


HAMMOND, INDIANA 


sequently chief inspector and assistant 
engineer of tests, being appointed engi- 
neer of tests in October, 1943. 


M. B. Dowpy, chief mechanical in- 
spector of the Norfolk Southern at Nor- 
folk, Va., has been appointed assistant 
to chief mechanical officer, with head- 
quarters at Norfolk. Mr. Dowdy was 
born on January 6, 1917, in South Nor- 
folk, Va. He began his career as an 
apprentice in the employ of the Norfolk 


M. B. Dowdy 


Southern and, upon the completion oí 
his apprenticeship, was assigned to the 
air-brake department. On January 1, 
1944, he was appointed to the position 
of chief mechanical inspector which has 
now been abolished. 


VERN C. GOLDEN, general mechanical 
assistant of the Chicago, Indianapolis & 
Louisville, has been appointed superin- 
tendent of motive power and equipment, 
with headquarters at Lafayette, Ind. Mr. 
Golden was born at Whitewater, Kan.. 
on July 27, 1903. He received his tech- 
nical training at Kansas State College 
and in November, 1922, became an elec- 


| trician in the employ of the Atchison, 


V. C. Golden 


Topeka & Santa Fe at Newton, Kan. He 
then served as a machinist and as an 
automatic train-control maintainer until 
1935 when he became assistant super- 
visor of Diesel locomotives, with head- 
quarters in Chicago. He was appointed 
electrical foreman in air conditioning 
and car lighting in May, 1938; engine- 
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Fork Lift Trucks are 
constantly breaking through 
wood floors now. The trend 
in freight handling is 
towards more and heavier 
palletized unit loads— 

and more and heavier trucks 
to handle them. There's a 
way to meet this trend and 
stop floor damage. Fork 
trucks don’t break through 
NAILABLE STEEL 
FLOORING, 


Nails — can't tear or splinter 
NAILABLE STEEL 
FLOORING, can't damage 

it in any way. Nails are held 
tighter in the grooves than in 
wood—and the nails are 
deformed, not the flooring. 


Abrasive Freight—The 
grinding, scraping action of 
rough freight such as 

these granite slabs, wears 
and splinters wood planking. 
NAILABLE STEEL 
FLOORING has the 
abrasion-resistance to take 
it—without damage. 


*PATENTS PENDING 


COPYRIGHT 1948 BY GREAT LAKES STEEL CORPORATION 


Nails, fork trucks, pinch bars, 
and abrasive freight are mainly 
responsible for boxcar floor 
damage. NAILABLE STEEL 
FLOORING lasts longer because 
it stands up under these wood 
floor destroyers. 


All this adds up to a floor that’s 
built to last as long as the car 
itself—that can make major 
savings in car maintenance 
costs. This longer life means 
more useful cars too, because 
floors will stay in Class A 
condition, suitable for all 
freight. For your next new 
car or rebuilding program— 
specify NAILABLE STEEL 
FLOORING. 


NAILABLE 
STEEL FLOORING 


A 
GREAT LAKES STEEL 
PRODUCT 
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Wiedeke 


TUBE EXPANDERS NATIONALLY KNOWN FOR 


DEPENDABLE . . . ECONOMICAL GSWCE 


IDEAL ACE TUBE EXPANDERS 


The boilermakers' selection for more than a 
half century, for LOCOMOTIVE and general 
boiler work . . . guard straddles tube and 
bears against tube sheet, suitable for roll- 
ing new tubes and re-rolling tubes with 
flared or beaded ends. 


MINIMUM FRICTION .. . absorbed by 
bronze bearing between guard and frame, 
resulting in much easier and faster opera- 
tion. 

Long rolls have generous radius on end and 
will not create sharp offset within the tube. 


See your dealer or write today 
for general catalog on Wiedeke 
Tube Expanders and Tube Cutters. 


Wiedeke 


DAYTON I, OHIO 


Bakes or Dries ger 
Coils & Armatures = . 
ptutomatically = 
NO Watching ° NO Timing mss: 


Hi-volume horizontal air flow. 
Automatic heat control. 
Positive fresh air intake. 
Controlled volatile exhaust. 
Uniform temperature. 
Economical to operate. 

Easy to load and unload. 


HERE’S AN OVEN that saves 
time on urgent motor repair 
jobs. This DESPATCH S Oven 
reduces baking time 25 to 35%, and bakes auto- 
matically—without watching or timing! 

Average load for this 6’x6’x6’ oven is 72 
armatures and 100 complete coil sets. Daily ca- 

acity is 216 armatures, 300 complete coils. 

emperature: 300°F. to 450°F. Time: variable 
up to 6 hours—ave. 4 hours at 300°F. Direct gas 
fired convection heat . . . automatic, safe (Factory 
Mutual approved). 


DESPATCH OVEN COMPANY 

Minneapolis Office: 619 S.E. 8th St. 

Chicago Office: 221 N. LaSalle St. 
Offices in All Principal Cities 


DESPATCH } 
OVEN COMPANY $ 


Derg 
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house foreman in 1939: and Diesel sho; 
| foreman at Chicago in 1942. He becanx 
special assistant to the general manager 
of the Chicago, Indianapolis & Louis- 
l ville on February 1, 1947. On April |, 
1947, he was eppointed superintendent 
of Diesel locomotive maintenance ard 
operation, and on July 1, 1947, genera! 
| mechanical assistant. 


A. N. CAMPBELL, assistant chief 
draftsman of the Canadian National, has 
leen appointed mechanical engineer in 
the car department at Montreal, Que. 
| Mr. Campbell was born at London, Ort. 
| where he became an apprentice carma: 
in the employ of the Canadian Nationa’ 
in 1933. He serves successively at Lon- 
don, Ont., Mimico, Toronto, Leeside, 
Fort Erie and Windsor, until 1941 when 
| he became foreman at Palmerston, Ont. 
He moved to Toronto, Ont., in 1942 a 


Comyoany 


A. N. Campbell 


an inspector, becoming assistant foreman 
there in 1943. The following year he 
was appointed mechanical inspector in 
the car department at Montreal and 
three years later, assistant chief draft- 
man. 


D. L. Keiser has been elected president 
of the Texas Mexican, with headquar- 
ters at San Antonio, Tex. Mr. Keiser 
was born on December 10, 1876, at 
Boonville, Mo. He attended public 
schools in Rocheport, Mo., and Boon- 
ville, and is a graduate of the Specken 
Academy, Boonville (1896), and of the 
Bliss Electrical School in Washington. 
D.C., (1900). Immediately thereafter he 
entered the service of the St. Loui 
Street Railway Company. In 1901 he 
joined the Westinghouse Electric & 
Manufacturing Co., at East Pittsburgh. 
Pa., and subsequently spent two years 4 
a special apprentice in the companys 
shops. He later was engaged in various 
electrical construction projects while 
associated with Westinghouse, holding 
posts as engineer-in-charge of construc- 
tion and operation of the Derry-Latrobe 
Electric Company and of the electrifica- 
| tion and operation of the Chicago, Lak 
Store & South Bend (now Chicago 
South Shore & South Bend). He serve! 
for a time as manager of Westinghous¢: 
railway and lighting department at >! 
Louis. In 1915 he became chief engineet 
for the public utility company later 


GREAT NORTHERN Shops, St. Paul, 
bakes two 3-ton 36” diameter armatures 
for diesel-electrics in 12 hours with this 
DESPATCH Oven. 


WRITE TODAY 


for information 
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press 
forge 
vital 

parts 


| 
INDUSTRY 


Mass production in industry created demand 


for 


for high-speed production of large quantities of 
differently shaped metal parts that were strong, uniform 
and inexpensive. 
The advent and subsequent development of 
the Ajax High-speed Forging Press, with its high rate of 
continuous production of closed impression die forgings, 
_ has made forging the most advantageous means of produc- 


ing a constantly widening range of these accurate, high- 
strength parts at low cost. 

The press forging of vital parts, of simple or 
intricate design, from a few ounces in weight to a hundred 
pounds or more, for a multitude of industrial applications 
is the modern way—geared to straight-line production 
with correspondingly lowered costs. 

Write for Bulletin 75-B. 


MANUFACTURING COMPANY 
EUCLID BRANCH P. O. CLEVELAND 17, OHIO 


110 5. DEARBORN ST. DEWART BUILDING 
CHICAGO 3, ILLINOIS NEW LONDON, CONN. 
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ROUSTABOUT 
CRANES 


The fast tractor-footed load hustlers 


@ Wide open yard spaces that eat up profits start 
paying off with Roustabout Cranes on the job, 
loading, unloading, moving, shifting, stacking. j 
Grab-bucket, hook or magnet, where you want , 
them, when you want them. Engineered for 

years of overwork— mounted on wheel © 

or crawler tractors. Loads to 7⁄2 tons. / 
Roustabout saves costly delays and 

pays 

for itself fast. Write 


manpower... 


for the money-sav- 
ing facts today—to 


Photo courtesy of 
Grinnell Corporation, 
Warren, Ohio 


HuUGHES-KEENAN CORPORATION 


MANSFIELD, OHIO, U.S.A 


Cad-Mandliug Speciali sine JOR 


for STOKER q 
ENGINES 


Designed to give 
long uninterrupted 
service on all types 
of locomotive stoker 
engines. 


Durametallic Stoker Engine Packings are engineered to KEEP 
CONDENSATE OUT OF THE CRANK CASE. Supplied in die- 
molded ring sets ready to install in standard stuffing boxes. 


On your request we will be glad to send our ‘Locomotive Packing Bulletin” covering 
various types of Durametallic Packings to meet your needs. 


The 
PERFEC 
SEAL 


CORPORATION 


MICHIGAN 


DURAMETALLIC 
KALAMAZOO 
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known as the Central Power & Light Co. 
Mr. Keiser also spent a number of years 
as president of a public utilities company 
in Mexico, which position he held until 
he joined the Texas Mexican. He be- 
came vice-president of the road—with 


` the full responsibility for converting its 


motive power from steam to Diesel-Elec- 
tric—and was serving in that post at the 
time of his recent election as its presi- 


| dent. 


J. S. BELL, master mechanic on special 


duty in the office of the chief of motive 


power of the Pennsylvania, has been ap- 
pointed superintendent of motive power 
of the Eastern Ohio division at Pitts- 
burgh, Pa. 


A. C. Ketty has been appointed air- 
conditioning engineer of the Missouri 
Pacific at St. Louis, Mo. 


Jonn W. Hortng, JR., supervisor of 
Diesel-electric locomotives of the Penn- 
sylvania at Harrisburg, Pa., has been 
appointed assistant superintendent of 
motive power, with headquarters at Har- 
phere. Mr. Horine was born at Char- 
leston, S. C., and is a graduate of Lehigh 
University. He has been employed by 


| the Pennsylvania in various motive- 
| power department assignments since 


1922. He served successively as general 
electrician at Philadelphia, Pa., and 
supervisor of Diesel-electric locomotives 
at Harrisburg until his appointment as 
assistant superintendent of motive power. 


Car Department 


L. P. Freve, assistant foreman of the 
Canadian National at Chauvigny, Que., 
has been appointed car foreman at 


Cochrane, Ont. 


L. T. Brown, gang leader of the Nor- 
folk & Western at Shaffers Crossing, 
Va., has been transferred to the position 
of car foreman at Pulaski, Va. 


A. O.’MALLEy, car foreman of the 
Canadian National at Cochrane, Ont., 
has retired. 


Frep F. Smirn has been appointed 
assistant passenger-car foreman of the 
Southern, with headquarters at Chat- 
tanooga, Tenn. 


W. I. Stutz, car foreman of the 
Norfolk & Western at Pulaski, Va., has 
been transferred to the position of car 
foreman at Bristol, Va. 


W. P. BAILEY, car foreman of the 
Norfolk & Western at Bristol. Va., has 
been transferred to the position of assist- 
ant car foreman at Williamson., W.Va. 


S. Parsons, car foreman of the 
Canadian National at the Toronto, Ont., 
coach yard, has been appointed car fore- 
man at Ottawa, Ont. 


Diesel 


Joun E. Pruitt has been appointed 
general Diesel supervisor, Central Lines. 
of the Southern, with headquarters at 
Atlanta, Ga. 


J. E. WIGHTMAN, JR., master mechan- 
ic of the Maryland and Delmarva di- 
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Every locomotive rolling with Esso Fuels and 
Lubricants is a “laboratory on wheels.” Every time 
Esso Railroad Products are applied to a particular 
railroad problem, the results are accurately re- 
corded. In this way, Esso Products can be improved 
in practical use — made better not only in Esso 
Marketers’ great laboratories, but also in the 
thousands of operating “labs” that pile up mil- 


lions of miles out on the nation’s right-of-ways. 


August, 1948 


Railroad Lubricants and Fuels 
SSS 


SOLD IN THE 18 STATES INDICATED 


Boston, Mass.— New York, N. Y.— Elizabeth, N. J.— Baltimore, Md. 
Richmond, Va.— Charleston, W. Va.— Charlotte, N. C. 
Columbia, S C.—Memphis, Tenn.—Little Rock, Ark.—New Orleans, La. 


Philadelphia, Pa. 
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WHAT Coop ISIT AT 
CEILING LEVEL? 


Do you spend your heating dol- 
lars only to heat your ceiling? 
Or, do you want the very most 
from your heating dollar? If so, 
don’t be confused by unit heaters 
offering great BTU delivery and 
high outlet temperatures. Any 
unit heater that fails to deliver 
warm air to the floor level where 
it is needed most is simply spend- 
ing your heating dollars to heat 
that part of your building that 
does not require heating. 


BTU rating in a unit heater 
does not mean everything. It is 
the CFM and outlet temperature 
that really does the job. 


Investigate GRID Unit Heat- 
ers that are designed for low 
outlet temperature and greater 
air delivery. They are construct- 
ed to deliver warm air in greater 
volume to the working zone 
where it is needed . . . resulting 
in saving in fuel consumption, 
assuring the very ultimate from 
your heating dollar. 


GRID heating sections are 
one-piece construction high test 
cast iron—the metal for per- 
manency . . . no electrolysis 
because there are no dissimi- 
lar metals used in GRID con- 
struction. Hence, no mainte- 
nance expense—but years of 
trouble-free heating service. 


HIGH TEST 


CAST 
IRON 


HEATING 
SECTIONS 


Write today for complete details, capacity tables 
— the story of GRID to 


D. J. MURRAY MANUFACTURING CO. 


WISCONSIN 


WAUSAU. 


134 (470) 


‘visions of the Pennsylvania at Wilming- 
|ton, Del., has been appointed as super- 
| visor of Diesel-electric locomotives at 
Harrisburg, Pa. 


L. W. Van NATTAN, supervisor of 
Diesel equipment of the Kansas City 
Southern at Pittsburg, Kan., has been 
appointed superintendent of Diesel 
equipment at Pittsburg. 


Electrical 


W. Sytu, electrician of the Cana- 
dian National, has been appointed dis- 
trict electrician, with jurisdiction over 
| the Quebec district and with headquar- 
| ters at Quebec, Que. 


W. F. Aves, electrician of the Quebec 
district of the Canadian National at 
Quebec, Que., has retired. 


Master Mechanics and 
Road Foremen 


H. D. Aun, master mechanic of the 
Philadelphia Terminal and Atlantic di- 
visions of the Pennsylvania at Phila- 
delphia, Pa., has been transferred to the 
position of master mechanic at Wilming- 
| ton, Del. 


E. C. Han ey, assistant master me- 
chanic of the Columbus, Cincinnati and 
Toledo divisions of the Pennsylvania 
ihas been appointed master mechanic of 
the Chicago Terminal and Logansport 
divisions, with headquarters at Chicago. 


P. G. Jamison, engine-house foreman 
of the Pennsylvania at York, Pa., has 
| been appointed assistant master mechan- 
ic of the Columbus, Cincinnati and 


| RE N- 
| Toledo divisions. 


W. C. FLeck, master mechanic of the 
Chicago Terminal and Logansport di- 
visions of the Pennsylvania at Chicago, 
has been transferred to the Philadelphia 
Terminal and Atlantic divisions, with 
headquarters at Philadelphia, Pa. 


CLARENCE A. Frick, general foreman 
of the Eastern lines of the Southern at 
Alexandria, Va., has been appointed 
master mechanic at Columbia, S. C. 


F. F. Foster, assistant road foreman 
of engines of the Baltimore & Ohio at 
Cumberland, Md., has been transferred 
to the position of assistant road foreman 
of engines at Willard, Ohio. 


D. E. Hotcomp has been appointed 
master mechanic-general foreman of the 
Union Terminal and the St. Joseph Belt, 
with headquarters at St. Joseph, Mo. 


Shop and Enginehouse 


J. R. Powe, general enginehouse 
foreman of the Chesapeake & Ohio at 
Huntington, W.Va., has been appointed 
| general foreman at Peach Creek, W.Va. 


| 


CHARLES R. JEsIEK has been appoint- 
ed assistant night enginehouse foreman 
lof the Chesapeake & Ohio at Wyoming, 
Mich. 


W. J. Knapp has been appointed gen- 
eral foreman of the Chesapeake & Ohio 
at St. Albans, W. Va. 


Puitiip F. Geary, JR., has been ap- 
pointed night enginehouse foreman oi 
the Chesapeake & Ohio at Plymouth, 
Mich. 


Nicnotas E. MAGETTE has been ap- 
pointed assistant enginehouse foreman 
of the Southern at Chattanooga, Tenn. 


P. L. Savace has been appointed as- 
sistant shop superintendent of the Hunt- 
ington shops of the Chesapeage & Ohio 
at Huntington, W. Va. 


Cecil D. SCHWINE, JR., assistant day 
enginehouse foreman of the Southern at 
Chattanooga, Tenn., has been appointed 
general foreman at Meridian, Miss. 


J. S. KATZENBERG has been appointed 
general enginehouse foreman of the 
Chesapeake & Ohio at Huntington, \ 
Va. 


M. L. GovLo has been appointed gen- 
eral foreman of the Chesapeake & Ohiv 
at Crane Fork, W.Va. 


Obituary 


Henry F. NEILL, superintendent vi 
power of the Sacramento Northern, with 
headquarters at Sacramento, Calif., was 
killed recently in an automobile accident. 


C. N. KITTLE, assistant superintendent 
of equipment of the New York Central, 
Line East, with headquarters at New 
York, died on June 15. Mr. Kittle was 
born in 1891 at Louisville, Ky. He en- 
tered the employ of the New York 
Central Lines at Beech Grove, Ind., as a 
steel car mechanic in 1915. He enlisted 
in the U.S. Army in February, 1918, and 
served overseas in the Signal Corps. He 
was mustered out in June, 1919, and 


C. N. Kittle 


returned to the job of steel car mechanic 
at Beech Grove. In December, 1919. he 
became an inspector on new equipment 
being built at various plants; in 1923. 
car foreman at the Brightwood shops, 
Indianapolis, Ind.; in 1927, general car 
foreman at Linndale, Ohio; in 1933. 
general foreman as Ashtabula, Ohio, and 
in 1942, division general car foreman. 
Line East, with headquarters at Buffalo. 
N.Y. In 1945 Mr. Kittle was appointed 
superintendent of car shops at East But- 
falo, N.Y., and on November 1, 1947, 
assistant superintendent of equipment 
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FOR BRIGHT, 
CHEERFUL 


LIGHTS! 


Provide steady, cheerful lights at a real saving on equip- 
ment wear with Dayton V-Belt Car Lighting Drives. 
These l-inch belts deliver positive power that reduces 
wear on batteries by calling for less recharging . . . require 
less tension because of greater strength, which means 
reduced strains on shafts and bearings. Weatherproofed 
and waterproofed, specially patented Dayton l-inch 
V-Belts bend easily and do not become stiff in extremely 
low temperatures. 

These Dayton Belts are especially designed for use with 
improved Dayton Connectors, operating smoothly over 
even the smallest pulley diameters—and quiet, too, for 
no metal touches the pulley grooves! It’s a simple matter 
to convert your old style flat belt to a modern Dayton 
V-Belt Car Lighting Drive. 

Whether your problem is finding the best drive for 
new equipment, or modernizing old—our engineers will 
welcome the opportunity to work with you on better 
railway power transmission. Just write or call, Railway 


Division, Dayton Rubber, Dayton, Ohio. 
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For additional information, use postcard, pages 49, 50 
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MECHANICAL ENGINEER 


Coordinated Mechanical 
Meetings 


Programs of five associations—Sessions at the 
Hotel Sherman on September 20 to 22 inclusive 


Tue annual meetings of five Coordinated Mechanical 
Associations will be held at the Hotel Sherman, Chicago, 
on September 20 to 22, inclusive. There will be no ex- 
hibit by the Allied Railway Supply Association, Inc., this 
year. The meetings of the Electrical Sections of the 
Mechanical and Engineering Divisions, respectively, of the 
Association of American Railroads, which were held at 
the Hotel Sherman on September 8, 9, and 10, were ac- 
companied by an exhibit this year. Exhibits of these two 
groups will probably continue on alternate years. 

New officers elected in 1947 by the coordinating com- 
mittee of the Coordinated Machanical Associations, which 
is made up of the presidents and secretaries of the five 
railway associations and the exhibiting organization, are: 
Chairman, J. E. Goodwin, vice-president and executive 
assistant to the president, Chicago & North Western; 
vee-chairman, J. M. Nicholson, assistant to vice-president, 
Atchison, Topeka & Santa Fe, and, secretary, C. F. Weil, 
secretary-treasurer of the Allied Railway Supply Asso- 
ciation, 

One of the first tangible moves toward the 
coordination of the meetings and exhibits of 
the numerous mechanical department asso- 


W. E. Vergan, 
President, > 
Air Brake Assn. 


C. D. Allen, 
President, 
L.M.O.A. 


S. A. Dickson, 
President, 
R.F. & T.E.A. 


ciations was the organization on May 4, 1931, of the 
Allied Railway Supply Association, Inc. This combined 
the supply groups formerly affiliated with the Traveling 
Engineers’ Association, the Air Brake Association, the 
International Railway General Foremen’s Association, 
the Master Boiler Makers’ Association, the Internatioial 
Railway Fuel Association, the Railroad Master Black- 
smiths’ Association, and the Car Department Officers’ 
Association. This gave direction to eliminating over-lap- 
ping exhibits. and toward holding several annual meet- 
ings simultaneously. Coordinating the work of the vari- 
ous railroad associations was under study by a commit- 
tee of the Mechanical Division, A.A.R., then and during 
subsequent years. Much of the detail work in connection 
with these coordinated studies, especially the arrange- 
ment of the early joint meetings, was done by Grank P. 
Roesch, vice-president of the Standard Stoker Company, 
and T. Duff Smith, secretary of the present Railway Fuel 
and Traveling Engineers’ Association. In the fall of 1937 
the present committee of the Coordinated Mechanical 

Associations was organized. Mr. Roesch 


° served as chairman, and T. Duff Smth as 


secretary until after the 1947 conventions. 


I. M. Peters, 
< President, 
C.D.O0.A. 


S. E. Christopherson, 
President, 
M.B.M.A. 
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Joint Session 


Monpay, SEPTEMBER 20 
' a.m. 
This session, at which J. E. Goodwin will preside, will be addressed by J. H. Aydelott, 
vice-president, Operations and Maintenance Department, Association of American Railroads. 
The programs of the individual associations appear on the following page. 
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Railway Fuel and Traveling Engineers’ Asseciation 


Monpay, SEPTEMBER 2U 
2 p.m.—Address by President S. A. Dickson, terminal trainmaster, G. M. & O. 
Address by J. J. Brinkworth, vice-president, New York Central System. 
Passenger-Train Handling with Pneumatic Brake Equipment, š 
Tramblie (chairman), air-brake engineer, C. B. & Q- 
Frei a Handling, F. T. McClure (chairman), supervisor air brakes, 
"Fuel Statistics. 
Tuxspay, SEPTEMBER 21 
9 am.—Front Ends, Grates, Ashpans and Arches, S. R. Tilbury (chairman), 
fuel supervisor, A.T. & S.F. 
Operation of Steam Generator on Diesel Locomotives, R. D. Nicholson 
(chairman), road foreman of engines, N.Y.N.H. & H. 
Diesel Locomotive Operation, H. N. Ricks (chairman), fuel supervisor, 


Report of Secretary-Treasurer. 
Training of omotive Firemen (Coal), W. E. Sample (chairman), 
superintendent fuel conservation, B. & O. 
raining of Locomotive Firemen (Oil), R. H. Francis (chairman), general 
road foreman of equipment, St.1..S.F. 
Smoke Abatement in Building Fires and Control of Smoke on the Road, 
G. B. Curtis (chaieman), road foreman of engines, R.F. & P. 


WEDNESDAY, SEPTEMBER 22 


9 a.m.— Fuel Economy in Stationary and Direct Steaming Plants, B. E. Clark 
(chairman), electrical supervisor, A.T. .F. 
Water Treatment for Steam Locomotives, T. A. Tennyson (chairman), 
chief chemist, St.L.S.W. 
Gater Treatment for Diesel Locomotives, M. A. Hanson (chairmas), 
Storage Coal Handling, Glen Warner (chairman), fuel supervisor, Pere 
Marquette District, oO. 
The Unit Cost of Coal on Locomotives, A. A. Raymond (chairman), 
superintendent fuel and locomotive performance, New York Central System. 
Election of officers. 


2 p.m. -Regional Locomotive Fuel (Coal) Standards, Earl C. Payne (chai:. 
man), consulting engineer, Pittsburgh Consolidation Coal Co.: 
a Analyzing troubles causing loss of steam locomotive availability. 
by R. A. Rayer, research assistant, I.C. 
b --Obtaining satisfactory coal for steam locomotives, by W. L. Lloyd. 
assistant engincer, Penn. 
c Research for the improvement of steam motive power, by R. A 
Sherman, assistant director, Battelle Memorial Institute 
s -Production and preparation of coal for locomotive fuel, by Earl C. 
ayne. 


Master Boiler Makers’ Association 


Monpay, SEPTEMRER 20 
10 a.m.—Address by President S. E. Christopherson, supervisor of boiler in- 
spection and maintenance, N.Y.N.H. H. 7 
Address by C. B. Peck, editor, Railway Mechanical Engineer. 
Report of the Executive Board. 
Message by Secretary-Treasurer. 
2 p.m.—Topic No. 6. Benefits to be derived from properly cooling down and 
firing up locomotive boilers, Carl A. Harper (chairman), general boiler 
inspector, C.C.C. & St.L. 
opic No. 4. What improvements can be made in the maintenance and 
inspection of steam locomotives to increase their availability? R. W. 
Barrett (chairman), chief boiler inspector, C.N. 


Tuespay, SEPTEMBER 21 


9 a.m.—Address by O. E. Barefoot, superintendent of motive power and car 
departments, Can. Pac. : 

Topic No. 1. Fusion welding and cutting of alloy steel as used in modern 
steam locomotive boilers, Edward H. Heidel (chairman), general boiler 
foreman, C.M.St.P. & P. 

Report of Secretary-Treasurer. 


1:15 p.m.--Address by E. C. Payne, consulting engineer, Consolidation Coal 
Company. 


Topic No. 2. Recommended practices for staybolt application and mainte 
nance, Dr. G. R. Greenslade (chairman), director of research, Flannery 
Bolt Co. 


a Tolerances used with taps and staybolts. 
b- Tools used with threading gauges, etc. 
c Seal welding of staybolts. 

Topic No. 3. What improvements can be made in water circulation, ast 
pans, frent ends and brick arches to increase the steaming qualities of 
aan eye boilers, Arthur Williams (chairman), vice-president, Super- 
heater Co. 

Wepnespay, SEPTEMBER 22 


9 a.m. -Topic No. 5. Study of the causes for and corrective measures necet 
sary to prevent cracking of boiler shell plates made of various steels. Ray 
McBrian (chairman), engineer of standards and research, D. & R.G.W. 
Election of Officers. 
1:30 p.m.—Report of the Committee on Law. 
Report of the Committee on Memorials. 
Report of the Committee on Resolutions. 


Locomotive Maintenance Officers’ Association 


Monpay, SzrtemBer 20 
ri CF ahs by J. D. Loftis, chief of motive power and equipment, 


3 ‘pom.—Trainin of Mechanical Personnel with Diesel Specialization, E. P. 
gan ewere (chairman), superintendent motive power and rolling stock, 
eading. 
Tuespay, SEPTEMBER 21 
9 a.m—Maintenance of Diesel Engines, Auxiliaries and Connectors and 
Steam Generators, H. F. Mackey (chairman), supervisor Diesel engines, 
2 p.m.—Maintenance of Electrical Equipment on Diesel-Electric Locomotives 
—Traction Motors and Generators, Control Equipment, Storage Batteries and 


Auxiliaries, R. I. Fort (chairman), assistant research engineer, I.C. 
WEDNESDAY, SEPTEMBER 22 


9 am.—Shop Re-Tooling for Maintenance on Diesel-Electric Locomotives, 
uy Magill (chairman), superintendent of locomotive and car shops, © 


Locomotive Terminal Facilities—Modern Diesel Locomotive Servicing Fa 
cilities, H. E. Niksch (chairman), master mechanic, EJ. & E. 

Address by C. B. Hitch, chief mechanical officer, C. & O. 
2 p.m.—Installation of Modern Steam Locomotive Servicing Facilite, CE 
Pond (chairman), assistant to superintendent motive power, N. & W. 

Enginehouse Inspection and Maintenance of Roller Bearings, John Whalen 
(chairman), shop superintendent, M.P. 


Air Brake Association 


MONDAY, SEPTEMBER 29 
2:30 ~.m.—Paper on Maintenance of AB Brakes. 
TUESDAY, SEPTEMBER 21 


9 a.m.—Fundamentals of Braking. 
Load Compensating Brake. 
3 p.m.—Decelostat and Decelostat Sanding. 


Wepnespay, SEPTEMBER 22 


9 am.—Mechanically Driven Air Compressors for Diesel Locomotives- 
Maintenance and Testing. 
Maintenance and Testing HSC brake equipment. 


3 p.m.—-Approved Maintenance Practice. 


Car Department Officers’ Association 


Monpay, SEPTEMBER 20 


2:30 p.m.—Address by President I. M. Peters, secretary and superintendent, 
Crystal Car Lines, Chicago. > 
Preparation of Freight Cars to Meet Present Day Operation, by A. H. 


Keys, superintendent of car department, B. 
Turspay, SEPTEMBER 21 


W. L. Ennis, assistant to vice-president, C.M.St.P. & P. 


9 a.m.—Address b , i 
Billing for Car Repairs, by R. W. Hollon, mechanical 


Interchange an 

inspector, C.B. . , 7 

.A.R. Loading Rules, by H. L. Hewing, district general car foreman, 
C.M.St.P.& P. 
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2 p.m.—Passenger-Car Heating—Operation and Maintenance, by J. R. Stand 
ley, inspector, Pullman Co. 
Air-Conditioning Equipment—Operation and Maintenance, by G. 4 
Shaffner, general supervisor, C. & N.W. 
WEDNESDAY, SEPTEMBER 22 


9 a.m.—Address by A. H. Gass, chairman, Car Service Division, AAR. 

Committee on Painting, by H. E. Kneedler, painter foreman, C. & E-l. 
2 p.m.—Wheel Shop Practices, by R. L. Frame, foreman, N.Y.C. 

Car Lubrication Practices, by F. H. Campbell, general inspecter. 
C.M.St.P. & P. 

Election of officers. 


Railway Mechanical r 


Four repaired cars are moving out of the center track and defective cars roll down by gravity from storage tracks at the left 


N. & W. Rip-Track Spot System 


New repair procedure developed for the 
Bluefield, W. Va., light-repair yard in- 
creases work efficiency about 25 per cent 


T ne Norfolk & Western has introduced a spot system amount of work done on each car has been increased 
for handling rip-track repairs at Bluefield, W.Va., that has greatly under the new N. & W. policy for repairing cars at 
resulted in an estimated 25 per cent increase in car-repair this point. The present objective is to place each car leav- 
efficiency. An actual comparison of production between ing this repair facility in condition to stay in service for 
the new and the old methods is difficult because the approximately one year without being reshopped while, 
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with Top of Rail. 
The layout of the N. & W.’s repair spot in the westbound forwarding yard at Bluefield, W. Va. 
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formerly, cars were repaired in general only for the defect 
for which they were taken out of service. 

The new repair set-up at Bluefield involves moving 
the cars and the necessary materials to the men and their 
tools located in a small working area. In a sense, the new 
procedure approaches the assemblly-line system used suc- 
cessfully to increase the production in most industrial and 
many railroad shops. This concentration of repair opera- 
tions at one spot eliminates a large proportion of the 
non-productive time and the tiring manual effort re- 
quired to transport heavy tools and materials over rela- 
tively long distances, the working arrangement in the 
usual light-repair yard where the bad-order cars are 
scattered over several thousand feet of trackage. 

Westbound freight trains moving into Bluefield consist 
mainly of empty coal cars that have been unloaded at 
the eastern seaboard and are on their way back for 
loading at the bituminous mines that lie in the region 
just west of that point. The Bluefield passenger station 
is at the apex of an ascending grade from the east and a 
descending grade toward the west. The westbound re- 
ceiving and forwarding yards are located west of the sta- 
tion on the descending grade. 


Interior Inspection of Moving Trains 


A visual inspection of open-top car interiors and the 
tops of box cars is made as the freight trains approach 
the westbound receiving yard. This first operation in the 
car repair procedure is performed by a car man standing 


Above: An inspector on a 
tower platform 2212 ft. 
above the rails checks the 
car interiors of trains mov- 
ing into Bluefield. Defec- 
tive cars are marked on 
the side by whitewash, as 
shown, which identifies 
these cars to inspectors in 
the receiving yard 


Left: The paved area and 
the motorized equipment 
solves the problem of mov- 
ing heavy repair parts 


Storage bins for small parts 
are located conveniently 
near the repair operations 
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Left: A mobile crane assists in wheel-changing operations on any spot of the rip track—Right: Straightening car sides is one of the 


many jobs performed by the mobile motorized equipment 


Material-handling equipment helps to speed up repairs by lifting 
heavy parts, such as draft gears, into position 


on the platform of an inspection tower located approxi- 
mately one-half mile east of the Bluefield station. Stand- 
ing 221% ft. above the top of the rail the inspector can 
see easily any obvious defects such as broken braces, 
holes in slope sheets, broken running boards and defective 
roofs as the cars pass beneath him. When a defect is 
spotted the inspector pulls down on a lever which operates 
a mechanism that squirts a whitewash solution on the side 
of the defective car. This inspection method eliminates the 
time and energy required of the inspection force in the 
receiving yard to climb every car to check the condition 
of the interiors. It is only necessary to climb those cars 
marked with whitewash in order to verify and list the 
defects discovered by the inspector in the tower. About 
two or three per cent of the cars arriving at Bluefield have 
interior defects. 

After the train is yarded, it is inspected and the cars 
found defective are carded and switched out to one of 
two tracks (Nos. 12 and 14) in the westbound for- 
warding yard. The cars are stored on these two tracks east 
of cross-overs that permit them to be switched to any one 
of the four tracks at the repair spot as indicated by the 
drawing showing the lay-out of the tracks and the facili- 
ties at this point. 

A further inspection of the cars is made at the storage 
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tracks with the inspectors keeping in mind that the ob- 
jective is to recondition each car for approximately a year 
of service without re-shopping. The inspectors at the 
storage tracks also determine the extent of the repairs 
required and the approximate time needed to repair each 
car. The track at the repair spot to which a car is 
switched depends upon the time involved because cars 
requiring approximately the same length of time for re- 
pairs are kept together on the same track or tracks at 
the spot. After this inspection is completed, the cars are 
moved to a point just east of the repair spot on tracks 
12, 14 and 15 from where they are moved to the spot as 
required. Track 16 is used normally as a material delivery 
track and, therefore, it is not used as a repair track 
unless the space is urgently needed for that purpose. 


Cars Moved by Gravity 


The forwarding yard is on a grade of slightly over one 
per cent descending in a westerly direction. This gradient 
permits the movement of all cars by gravity at the repair 


Stenciling is the final operation performed on repainted cars 
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point. To take care of those instances when cold weather 
or other conditions make the cars difficult to start in 
motion two electrically-driven fixed car pullers, each with 
a 5,000-Ib. starting pull, are located just west of the cross- 
over switches. Derailers are installed just east of the 
repair spot to prevent the accidental movement of stored 
cars into the repair spot. 

As shown by the drawing, the entire repair spot is 
paved and an extension of the paving has been laid for a 
distance of 360 ft. to the east between tracks Nos. 12 and 
14, and 14 and 16. In the area served by the paved ex- 
tension, the cars awaiting movement to the repair spot 
receive preliminary attention. When a car requires peri- 
odical work, such as re-packing journal boxes and clean- 
ing air brakes, this work, with the exception of adding 
waste to the journal boxes, is performed here. 

The cars are dropped down to the repair spot in groups 
of four on each of the three repair tracks and are un- 
coupled and spaced to give working room between them. 
The movements of incoming defective cars and outgoing 
repaired cars are made simultaneously as shown in one 
of the photographs. Movements are made when repairs 
to all four cars on any one track are completed. A warn- 
ing to workmen of the change is given by one of three 
air-operated whistles, each with a different tone, to signal 
a car move on one particular track. A man rides each cut 
of cars and controls them with a hand brake. When the 
incoming cars reach the spot they are uncoupled one by 
one and blocked in position. 


Material-Handling Methods 


Materials for the repair work are brought to the repair 
point by cars, moved in on track No. 16, unloaded and 
stored in the permanent structures conveniently located 
adjacent to the working area. Heavy materials are handled 
to the storage facilities and from them to the point of use 
by motorized material-handling equipment. The yard is 
equipped with a mobile truck-crane of five-tons capacity, 
a fork truck with a two-ton lift and a truck tractor for 
hauling trailer loads. In addition to the movement of 
heavy materials the motorized equipment is also used in 
the actual repair work such as lifting draft gears into 
place, straightening car sides and ends, and lifting wheel 
pairs. The flexibility of the mobile cranes and trucks is 
demonstrated by the fact that wheel changes at Bluefield 
were formerly made only on one track at one position 
having fixed hoists while now they can be made on any 
track at any location within the limits of the paved area. 

Other portable equipment used in making repairs in- 
clude two electric welding machines, oxyacetylene outfits 
and power jacks. Compressed air is furnished through 


Journal boxes are repacked and cars are spray painted at this 
position west of the repair point 


pipe lines laid under the paving with underground outlets 
spaced conveniently along the tracks. Because of the pos- 
sibility of leaks developing, the oxygen and acetylene were 
not piped throughout the area. 

After the repairs are completed on any one track the 
cars are dropped down to a position approximately 100 
yards west of the repair spot where those cars needing 
a coat of paint are spray painted immediately and the 
journal boxes are either repacked or checked. Cars re- 
ceiving paint are re-stenciled the next day at another loca- 
tion just west of the paint and journal-box position. After 
this work is completed the cars are ready for service. 

The Bluefield rip track operates with one working 
shift composed of 17 mechanics, 2 air brake repairers, 
2 painters, 10 helpers, 3 oilers and packers, 3 truck 
operators and 14 laborers, a total of 51 men. 


Production Record 


The spot system was put in effect July 5, 1947. During 
the first three months of 1947, the total number of N. 
& W. cars repaired at Bluefield was 4,006. Without in- 
creasing the working force, the total number of N. & 
W. cars repaired at Bluefield during the first three 
months of 1948 was 4,839, an increase of 833 cars, or 
20.7 per cent. The amount of heavy car repair work in- 
creased during the same two periods by 17.8 per cent. 
It is conservatively estimated that the overall gain in car 
repair efficiency with the spot system is 25 per cent. 
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New Haven Diesel Repair Shop 


Converted shop serves the New Haven, Conn., area for 
the repair and inspection of 4,500-hp. road freight 
power and switching units 


Wirnrn the past year the New York, New Haven & 
Hartford has concentrated the servicing and repair 
work on a fleet of 4,500-hp. Diesel-electric road freight 
locomotives and a number of Diesel-electric switching 
locomotives operating in the New Haven, Conn. area at 
a recently-converted Diesel-electric repair shop which 
was adapted to running-repair work on this type of 
motive power by remodeling a former heavy freight-car 
shop. The Diesel shop is located near the New Haven 
passenger station and is approached from the main line 
at the west end of the New Haven yard. 


Interior of the machine bay looking south 


SEPTEMBER, 194s 


The 4,500-hp. Alco-G. E. freight Diesels maintained 
at New Haven operate between the Cedar Hill classifica- 
tion yard (three miles east of New Haven passenger 
station) and Maybrook, N. Y., a distance of 124 miles. 
Maybrook is the point where connections are made with 
five roads for traffic coming into the New England area. 

The Diesel shop at New Haven was established for 
handling all light and some heavy repairs for the above- 
mentioned types of motive power operating in and 
around New Haven. The road also operates a fleet of 
2,000-hp. Alco-G.E. road passenger Diesels between 
New Haven and Boston, Mass. and between New Haven 
and Springfield, Mass. These locomotives are serviced 
and given running repairs at the Dover Street Diesel 
Shop (Boston) and are merely turned, with routine 
inspection, at New Haven. General repair work on all 
Diesel-electric locomotives assigned to the west end of 
the railroad is handled at the main shop at Van Nest, 
in the city of New York, which was originally built for 
the repair of the New Haven’s electric locomotives and 
has now been adapted to the additional work incidental 
to the overhauling of the Diesel power plants of the 
newer type locomotives. General repair work on other 
Diesel-electric locomotives will be taken care of at 
Readville locomotive shop (near Boston) as soon as 
necessary shop rearrangement and equipment can be 
completed. 
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Typical cross-section of the New Haven shop 
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1—Cleaning tanks for Diesel parts 

2-- Sellers washing machine 

3 and 4—Y oungstown-Miller oil purifier 
5—Tank for reclaimed oil 

6—3,600-gallon storage tanks for reclaimed oil 
7—Motor-driven unloading pump 
8—Motor-driven dispensing 
9—10,193-gallon storage tan 
10—Battery-charging panel 
11—Motor-generator set for battery charging 
12—Ingersoll-Rand six-cylinder motor-driven air compressor, 870 r.p.m. 

110-lb. pressure 

13—Do-All Model 336 band saw A 

14—Cabinet for Do-All saw accessories 
15—Air receiver 

16—Carlton 4-ft. radial drill 

17—Le Blond 18-in. by 60-in. engine lathe 

18—Bridgeport double-floor grinder 


fox new oil 


Key to Equipment Location 
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19 -Walker Turner vertical drill 


20 —Greenerd No. 7 arbor press 
21---Sheldon 9-in. by 36-in. bench lathe 
22 Bridgeport double- floor grinder 
23 -Air-brake repair benches 
24—Cabinet 
25 —Foreman’'s desk 
26—Ingersoll- Rand two-cylinder air compressor 

27—W ashing tank for air brake parts 
28—Strainer-cleaning equipment 
29—Air-brake repair bench 
30—Feed-valve and governor rack 
31—Vent-valve rack 

— Westinghouse 4-C test rack for locomotive brake equipment 
33—Westinghouse test rack for AB equipment 
34 —Sellers 50-in. car-wheel lathe arranged for mounted wheel and traction- 

motor assemblies 


on New Haven Diesel Shop 
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Arrangement of the Shop 


The general arrangement of the Diesel shop at New 
Haven consists of two bays, a work or erecting bay and 
a machine bay, each approximately 65 ft. in width. In 
the work bay there are three standard gauge tracks, all 
with pits. Two of the working tracks, between which 
is an engine-deck-level platform with ramps at both 
ends, have pits 304 feet long and the third working 
track has a pit 260 feet long. These tracks are on 24-ft. 
centers. The work floor between Tracks 1 and 2 under- 
neath the platform is 2 ft. 7 in. below the top of the 
rail and the deck of the platform is 4 ft. 10 in. above 
the top of the rail. The clear headroom underneath the 
platform is 6 ft. 514 in. 

Near the south end of the shop, underneath Tracks 
2, 3 and 4, there is a Whiting drop table by means of 
which wheels that are removed may be transported 
from Tracks 2 or 3 to Track 4 which serves the wheel 
lathe. At the wheel-lathe location there is a 96-in. 
Whiting shop turn-table. The wheel lathe, a modern 
Sellers 50-in. machine, handles mounted wheel sets com- 
plete with the traction motors and gearing. 

At the north end of the working bay are the offices, 
wash and locker rooms and a fuel-nozzle repair and test- 
ing department. On the east side of the shop from the 
south end and toward the north, are the parts cleaning 
and oil rooms, battery charging floor and machine shop 
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South end of the platform between Tracks 1 and 2 — Motor- 
driven pump for draining the sump is shown at the left 


The working space underneath the platform is clear because 
the platform supports are at the center—fluorescent lighting 
fixtures and pipe lines are suspended underneath the platform 
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Portable rack designed for holding assemblies of cylinder liners, 
pistons and connecting rods 


The 50-in. Sellers car-wheel lathe is designed to handle mounted 
wheel and traction-motor assemblies 


and an outside trucking entrance. Continuing north 
are wire-mesh-enclosed rooms for tool and electric re- 
pairs, cab-signal repairs, air-brake work and welding. 
The stores-department stock room, exclusively for 
Diesel parts, is at the north end of the work bay. A 
water rheostat, similar to that described in Railway 
Mechanical Engineer, March, 1943, page 137, is located 
outside the south end of the shop for load-testing power 
plants in locomotives that require it. 


Design of Pits and Platform 


In the design of the working pits especial attention 
was given to light and drainage. Incandescent lamps, 
recessed in the pit walls and staggered as to location 
give adequate illuminaton for workng underneath the 
locomotive running gear. Underneath the platform, 
between Tracks 1 and 2, fluorescent lamps are con- 
tinuous the full length of the platform. 

The pits have crowned floors with drain troughs at 
either side below pit floor level so that workmen do not 
have to work at any time in standing water. At the 
south end of the shop the pits drain into a sump from 
which the water is removed by a motor-driven pump 
to an outside sewer. 

The platform between Tracks 1 and 2 is supported by 
a single row of columns at the center. This design 
leaves the working area under the platform adjacent to 
the running gear of the locomotive unobstructed the 
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full length of the platform. Electrical conduits and the 
fluorescent fixtures are suspended beneath the platform. 
Air, lubricating oil and water outlets are located at four 
points on the platform about 70 ft. apart. The water 
and air lines are 14 in. and 1% in. respectively and the 
lubricating oil line is 2 in. 


Ventilation and Fire Protection 


The work bay is cleared of smoke and combustion 
gases from Diesel engines of locomotives that are being 
run in the normal course of repair work by means of 
six ventilators, staggered in two rows of three each, in 
the roof. These ventilators are the Powermatic Ventila- 
tor Company’s 36-in. units having a capacity of 1,680 
c.f.m. and driven by a 2-hp., 1,750-r.p.m. motor. _ 

Fire protection is afforded by a complete sprinkler 
system in both bays of the shop, carbon dioxide portable 
extinguishers at various locations throughout the shop 
and fog nozzles on all fire hose. 


The air room is completely equipped for handling Diesel-electric 
locomotive brake equipment 


Lubricating-Oil Supply System 


The oil supply system for the shop embodies equip- 
ment only for handling lubricating oil. There are no 
fuel oil supply facilities in the shop as fuel is supplied to 
the locomotives at an engine terminal fueling station 
located nearby. The lubricating-oil supply system con- 
sists of equipment for handling new oil and for reclaim- 
ing used oil. 

New oil is taken from tank cars and stored in a 
10,193-gallon tank in the oil room. This tank is 
equipped with steam-heating coils underneath the tank. 


Portable cart with complete sets of tools required for special jobs 
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A 25-ft. flexible steam hose supplies steam to tank-car 
connections outside the shop where incoming tank cars 
are spotted at the oil line connections. 

The oil is pumped from the tank cars to the storage 
tank through strainers by a motor-driven pump of 100- 


Monthly Inspection Report Form—4,500-Hp. Alco-G.E. 
Freight Locomotive 


MECHANICAL 
Item Work Done By 


1—Check for blowby-audible test-se eee 
2—Check cylinder heads and rocker boxes—valve clearance,- ” 
3—Check crankcase A 
4—Change engine-room air filte: 
5—Change turbo-supercha: rpe: air- Intake filters. 
6—Change lubricating-oil filter cartridges........ 
7—Change turbo-supercharge oil-filter element. 
8—Change fuel-oil filters.......... 
9—Check lubricating-oil line ais 
10—Check fuel-oil lines.............. ame 
11—Check shutters—apply Kysor fluid... : 
12—Check auxiliary-generator gear-case level... ja 
13—Check fuel- and governor-oil transfer pump. 5 
14—Check gauges at engine station... ae 
15—Check racks for stickiness............ 
16—Check lubricating oil and water hos: 
17—Check overspeed trip (1,080-1,100 r.p.m.).. Sitios 
18—Check governor settings (350- 1,000 r.p.m.) oil and 

MgO: iss sessed. oc cess casctssienceasahessnapecidccsscesctssassiecehee GERD 
19—Change air-compressor crankcase oil—every second 

month 
20—Clean governor-oil filter element... 
21—Check turbo-supercharger rundown time 
22—Check and lubricate doors, locks, handles, e 
23—Test lubricating-oil sample 
24—Check bell and horn............ 
25—Check engine-generator coupling 
26—Check radiator fan and drive 


MeEcHANICAL—AIR BRAKE 


Work Done By 


Item 


1—Make air-brake test (before engine is shut down) 
2—Three- or six-month test, if due... 
aires ters travel-change shoes as nece 
4—Lubricate slack adjusters and pins. 
5—Check air-compressor governor. 
6—Clean air-compressor filters... 
7—Check intercooler safety valve 
8—Check control-air pressure... 
9—Check hand brake—lubricate 
10—Check windshield wipet............. 
11—Check brake rigging and trucks 
12—Check journal boxes. 
13—Check wheels ..... 
14—Check equalizers .... 
15—Check grab handles and steps... 
16—Check draft gear and uncoupling mechanism. 
17—Check cab- signal brackets, etc.. 

18—Check all air hose on locomotive, ‘including spares... 
19—Clean air-compressor breather... 
20—Check oil in air compressor... 
21—Check emergency tool equipment... 


ELECTRICAL 
Item 
1—Check battery ~................ Cell No Gravity .......... 3 
Temperature (Deg. F.) .............----- 
Water added .................. gh: Cell No uuaa Gravity aa 
Temperature (Deg. F.) .........:-::-0- 
Work Done By 


2—Make insulation test.... 
Control circuit 
Blower circuit 
Power circuit a 
(Blow out all electrical eq pment on loco 
covered relays) 
3—Check main exciter and both aapa generators and 
COMTECHIONS! ..:.2-00cseccnssssssceanas ` 
4—Check power cabinet......... 5 
5—Check engine-station cabinets and con 
6—Check traction motors, lubricate as necess: 
7—Check master controller and safety control sw 
8—Check engine governot........ i 
9—Check defroster and heater motors.. 
10—Check fuel- and governor-oil motor. 
11—Check high-temperature switch....... 
12—Check traction-motor blower motors 
13—Check lubricating-oil pressure switche 
14—Checx fan control 
15—Check eddy-current clutch......... 
16—Check 400-cycle motor- generator set 
17—Check exhauster motor ...... naa 
18—Check alarm circuits. 
19—Check dynamic-brake ‘blower and grids or 
20—Check auxiliary generator voltage ........ found 
21—Check all lights on locomotive 
22—Lubricate electro-pneumatic contactors.. 
23—Lubricate reverser, controller, brake switch | and “gear B 
segments. ................ K é 


MISCELLANEOUS 

Item 

1—Drain water from fuel tank... 
2—Check hopper condition and operation. 
3—Check fire extinguishers ......................... 
4—Check sander from sander switch forward and reverse . 
5—Check and repair all fuel-oil leaks.............. 
6—Check and repair all lubricating-oil leaks.. 
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g.p.m. capacity. Two other pumps, of 20 g.p.m. capac- 
ity, used for dispensing the oil to the shop lines may 
also be used for unloading tank cars, if necessary. The 
oil room piping is so designed that new oil may be 
pumped to the shop lines; reclaimed oil may be pumped 
to shop lines or any proportion of new and reclaimed oil 
may be pumped into the shop lines. 

When crank-case oil is drained from the Diesel en- 
gines, either at this shop or at outlying points in the 
district served by this shop, it is placed in drums, sam- 
ples are taken for the test-department laboratory, and 
the drums are sent to the oil room. The lubricating oil 
reclamation system at the New Haven shop consists of 


The battery charging panel and motor-generator set at the south 
end of the machine bay 


a Youngstown-Miller oil purifier through which the oil 
from the drums is passed and stored in two 3,600-gallon 
tanks. From the purifier the oil passes through filters 
to remove the Fuller’s earth and thence to storage tanks 
to await results of laboratory analysis before being put 
into the main 3,600-gallon reclaimed-oil storage tanks 
or rerun through the purifier, if necessary. An addi- 
tional tank, of smaller capacity, is also in the reclaimed- 
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Fuel nozzle testing department—one of the racks for holding 
nozzles is seen on the bench at the left 


oil supply line and is so arranged that small quantities 
of oil may be drawn off into containers at four outlets. 
The outlets of the two 3,600-gallon tanks are connected 
to the suction side of two motor driven dispensing 
pumps, the discharge sides of which are connected to 
the shop lines. 


Maintenance System 


All locomotives that are maintained at the New Haven 
shop, as well as at other system shops, are brought to 
the shop for service and repairs on a time and mileage 
basis. Owing to the pooled operation of the locomotives 
and the relatively short runs (157 miles being the maxi- 
mum) the monthly inspection and repair is performed 
on this basis about every 7,000 (locomotive) unit-miles. 

Trip inspections and light repairs are made at the 
Cedar Hill and Maybrook engine terminals. Repair 
work coincides with monthly, quarterly, semi-annual 
and annual inspection periods and the items of shop 
work shown in an accompanying tabulation in this 
article indicate the character of tests, inspections and 
maintenance that is part of the regular routine while the 
locomotive is at the shop. 
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# 


Right: European locomotive design is 
represented by this German locomo- 
tive built during the war—Below: 
Baltimore & Ohio “’Cincinnatian” Pa- 
cific heads the eastern railroads’ com- 
posite passenger train 


The 
Chicago 
Railroad 

Fair 


Some of the railroad rolling stock on the 
four miles of display track at the Rail- 
road Fair 


Actresses appearing in ‘Wheels A-Rolling’’ pageant pose 
as Harvey Girls in front of an old-time Santa Fe train 


Below: Interior of the Milwaukee’s Hiawatha observation 
parlor car with sky-top solar lounge equipped with heat- 
and glare-resistant triple-pane glass 


Above: In the finale of “Wheels A’ 
Rolling,” the central attraction at the 
fair, a modern steam and a Diesel 
locomotive meet in the center of the 
Stage with a Burlington Zephyr of 
1934 in the far background—A map 
of the United States is assembled in 
the center to show the role played by 
transportation in welding the nation 
together 


kS 


Above: The Army Transporta- 
tion Corps’ contribution to the 
exhibit is a machine-shop car— 


Below: Atmosphere of the Santa 
Fe railway country is depicted 
by Navajo silversmiths turning 
out hand-wrought silver belt 
buckles, clips, bracelets, rings, 
etc. 


we 
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Burlington Car-Roof Washer 
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y 
z 


y 


The operator in the control cabin watching a roof and two eave brushes at work 


Tue Chicago, Burlington & Quincy has recently installed 
at Chicago and will soon have in service at Denver, Colo., 
a Whiting tandem car-washing machine, each unit of 
which has been equipped with a three-brush roof washer 
designed to clean streamline passenger-car roofs, includ- 
ing the Vista Domes. This development was brought 
about by the advent of dome cars and resultant need for 
keeping the domes, dome windows and car roofs, as well 
as car sides and side windows, thoroughly washed at mini- 
mum expense and in the short turn-around time usually 
available. 

In the case of train No. 22, for example, the Morning 
Zephyr from Minneapolis, Minn., usually has seven cars, 
including four new Vista Dome coaches and a Vista 
Dome parlor car, and is due in Chicago at 2:40 p.m., cen- 
tral standard time. This stainless steel train is scheduled 
out on the return trip at 4:00 p.m. which allows a maxi- 
mum of only 80 minutes for all servicing, cleaning and 
switching operations. Considering that this and other 
Burlington streamline trains have to be inspected in the 
yard, checked by electricians, refueled, and watered, diner 
supplied and all cars cleaned inside, the time available for 
exterior cleaning is definitely limited, to say nothing of 
the difficulty in getting an adequate force of car cleaners 
for this major operation under present labor conditions 
in a large industrial center. 


To Wash Over 200 Cars a Day 


With the Whiting car washer and roof-washing attach- 
ment, the domes, roofs and car sides are washed in a 
single pass through the machine at the rate of about 11⁄4 
min. per 85-ft. car, or 22 min. for a 15-car train. A four- 
man crew is used to operate the washer on each of two 
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Tandem car washer with 
roof-cleaning equipment 
at each unit is installed 
at the Chicago terminal. 
Will clean Vista Domes 


8-hr. shifts. At present, 100 to 150 cars a day are washed 
in the machine, but it is expected that this output will be 
stepped up shortly to 155 main-line cars and 56 suburban 
cars, or 211 cars a day. Major advantages secured with 
the mechanical car washer include more favorable public 
reaction to clean cars; reduced cleaning time and hence 
shorter turn-arounds; cleaner and dryer working condi- 
tions by removal of the car-washing operation from train 
yards where all other servicing must be done. 
Burlington streamline trains are normally washed every 
day which lightens individual cleaning operations and 
permits using clear water except on occasional dirty cars 
when a one-half strength or full-strength cleaning solu- 
tion is used in the leading washer unit, as required. Diesel 
road-locomotive front ends and front windows are auto- 
matically sprayed and hand brushed. The locomotive 
bodies pass through the washer with side brushes in opera- 
tion and roof brushes retracted. In the case of steam 
locomotives and Diesel switchers, all brushes are retracted. 
The Whiting tandem car-washer units are spaced 
about 150 ft. apart and all water and solution sprays, as 
well as two long side brushes and one short window brush 
on each side of each unit, are operated by one man from a 
single control house just ahead of the lead washer. The 
roof brushes, however, require one man at a control station 
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high enough on each unit to watch the brushes pass auto- 
matically along the car roofs and over the domes, but 
raise them by pneumatic control whenever projections 
like ventilators, radio antennae, etc., come along. This 
means that two operators are normally required for opera- 
tion of the tandem washer with roof-cleaning attachment. 
In addition, a car cleaner with a long-handle brush stands 
on each side of the lead washer unit as the train passes 
and scrubs manually the locomotive front end, vestibule 
doors, truck skirting, observation end and other parts 
inaccessible to the brushes. 


Location of the Car Washer 


The car washer is located on a suitable section of 
straight spur track just west of the Twelth street, Chicago, 
yard where passenger trains are normally serviced. The 
trains are turned on a wye and pulled or pushed westward 
through the car washer, at present arranged for one- 
direction washing, by either Diesel or steam locomotives. 
On completion of the washing, trains proceed into the 
coach yard or Union Station as the case may be, without 
an extra movement which would involve additional delay 
and switching expense. 

The six-brush side-washing machine, which is the basis 
of the new installation on the Burlington, is standard 
Whiting equipment with steal beam supports for side 
and window brushes mounted in self-aligning roller 
bearings in pivoted arms which are moved towards or 
away from the car sides by double-acting pneumatic 
cylinders operated by a straight-air valve at the control 
station. The side brushes are 1014 ft. long with the upper 
ends 1314 ft. above the rail top to cover the highest 
Diesel locomotive side. The brushes are 18 in. in diameter, 
except the upper and lower end sections which are 24 in. 
in diameter, or slightly larger to give a better contact 
with inward curving locomotive or car sides. 

The Fullergript brush sections with plastic cores and 
Tampico long fibers, overlap slightly for uniform clean- 
ing and are V-belt driven from 3-hp. electric motors at a 
speed of 240 r.p.m. They are flexibly mounted so as to 


adjust themselves to car sides which, for one reason or. 


another, may incline slightly. Adequate brush application 


pressure is secured with 30 Ib. air pressure in the double- 
acting pneumatic cylinders. The weight of the brush as- 
sembly is carried from the top bearing for greater sensitiv- 
ity. Suitable vertical spray pipes with evenly-spaced noz- 
zles are installed just ahead of and behind each washer 
unit and in the spray guard back of each brush. 

The control station for side washers is conveniently lo- 


A car-washing station with the roof washer at the rear 


cated in an 8-ft. by 38-ft. brick service building about 15 
ft. ahead of the lead washer unit and designed to include 
an operator’s room with bay window for good visibility 
up and down the track, air-pump room, locker facilities 
and basement. The latter is furnished with an oil-fired 
hot-water heater, fuel tank and air reservoir, also one 
2,300-gal. solution storage tank and two 150-gal. use tanks 
which are connected by pump and piping to supply either 
full- or half-strength solution to the spray pipes as desired 
by operating valves in the control station. 

Some track rearrangement was required for flexible 
movement of trains to and from the washer without inter- 


oJ 
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The roof-washing units cleaning a Vista Dome—A side washing unit is shown at the left 
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fering with normal operation. The washer is located on 
Track 6 and there is room for two trains east and west of 
the washer on Tracks 5 and 7. All steel work is mounted 
in substantial concrete foundations and that part of the 
track where car washing occurs has a 19-ft. by 100-ft. 
concrete sloping drain pan at each washer unit, with center 
drains and suitable connections to the sewer. 


How the Roof Washer Is Constructed 


In the roof washer attachment, the steel beam side 
supports are strengthened, tied together across the top 
with steel framing members and the three individual, 
motor-driven brushes installed in counterweighted hinged 
frames in such a way as to be readily lowered to bear 
under predetermined air pressure against the car roof, 
or raised to clear the upper parts of all cars and locomo- 
tives. The maximum clearance is about 18 ft. 

The brushes include a horizontal roof brush 81 in. long 
by 18 in. in diameter, except the end sections which are 24 
in. The two 3-ft. by 18-in. and 24-in. long and two 3-ft. 
sloping eaves brushes, like the horizontal brush, are posi- 
tioned ahead of the conventional side brushes and oper- 
ated from a control station at roof level on the outer side 
of the washer frame. The eaves brushes are adjustable 
in angular position for most effective washing of either 
flat or curved dome side windows. A permanent steel step 
ladder gives easy access to the control station and cat 


Roof brush traveling up the front of a Vista Dome 


walks are constructed across the top fer ko of 


brushes, lubrication, etc. 

The first unit of the tandem washer is afr to apply 
either water or cleaning solutions and to scrub the car 
surface. The second unit is used with clear water only. 
The cleaning solution used consists of Oakite No. 88, one 
drum of which is mixed with water in the 2,300-gal. tank 
and thence distributed in full strength to one of the 150- 
gal. use tanks and diluted 50 per cent in the other. The 
solution strengths are generally equivalent to 4 ounces or 
2 ounces per gal. of water, respectively. About 3 gal. 
of solution are required per car and 300 to 400 gal. of 
water. The water pressure is 40 lb. per sq. in. but perhaps 
more important than the pressure is adequate pipe size 
without restrictions to give the desired volume of water. 

The solution, when used, is put on the cars by means 


74 (486) 


- trically-operated screws. 


C. B. & Q. streamliner in the tandem car washer at Chicago 


of spray pipes located just in advance of the first brush 
unit. The rotating brushes then scrub in the solution. It 
takes about one minute for the car to pass from the first 
brush unit to the second unit, where clean water is applied 
by the rotating brushes and rinsing sprays. The time in- 
terval between the two units is just enough to permit 
the solution to cut dirt but not damage the car finish. 

As a train approaches the first unit, the brushes are in 
their retracted position to provide clearance for the loco- 
motive. When the locomotive has passed through, side 
brushes are advanced or continued in operation, as the 
case may be. An operator in the control station on each 
washer unit then lowers the roof brushes and raises them 
to pass roof obstructions except domes which they pass 
over automatically. The side brushes are advanced by 
compressed air and the roof brushes also, but the table 
supporting the latter may be raised or lowered by elec- 
Both side and roof brushes are 
moved until they come into the correct preset position. 
Brushes are preset 21⁄4 in. less than the normal car width 
and height. 

The roof brush, the first one to be contacted, comes 
down low enough to wash the roofs of standard cars and 
at the same time is so adjusted that it rides up over the 
front, along the top, and down the back of the domes. 
The same applies to the sloping eaves brushes which are 
the next two brushes to make contacts. The side and 
window brushes then do their work, followed by a water 
spray. The train then passes through the second washer 
unit which does a thorough scrubbing and rinsing job 
with clear water. 

The brushes used with this car-washing machine have 
long soft bristles which give a mopping rather than a 
scrubbing action. The individual sections are easily re- 
newable without disturbing adjoining sections. Long side 
brushes and eaves brushes are rotated against the direction 
of car movement and the window and roof brushes with it. 
The brushes are not allowed to revolve if, for any ex- 
ceptional reason, the train stops. These brushes have an 
average service life of about six months. The solution noz- 
zles are checked every day and all moving parts of the 
washer are inspected and lubricated in accordance with a 
prescribed program. 

Solution spray pipes and connections are made of %4-in. 
brass to assure reasonably long service life. Standard 
orifice size is maintained by means of easily-replaceable 
orifice tips. Water spray pipes are 34-in. steel with 

(Continued on page 76) 
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Treatment and Control of 


Diesel Radiator Water 


THE treatment of water for cooling purposes in Diesel 
radiators is an important phase of maintenance which 
should be considered by all railroads operating Diesel 
iocomotives. Among the troubles encountered in Diesel 
radiators are scale, sludge formation, and corrosion. These 
conditions should not be tolerated for they can be pre- 
vented by the control and treatment of the radiator water. 

The cooling system of a Diesel is a type in which prac- 
tically no evaporation takes place; hence, the water does 
not concentrate. Make-up requirements to a system of 
this type are small and are limited essentially to a small 
amount of leakage. Because there is no concentration the 
problem of scale formation is not too great if soft water 
is used for make up and the pH or the hydrogen ion con- 
centration is not too high. Corrosion is the main problem. 
Certain sur face-active agents prevent scale formation. For 
preventing corrosion, materials possessing the property 
of rendering the metal surfaces passive are best suited 
and are economically used. Slime, a problem encountered 
in other types of circulating systems, does not affect a 
system of this particular type. If the system is free of 
corrosion, scale, and sludge, no troubles should be en- 
countered. 


Water Treatment 


The various Diesel manufacturers recommend water 
treatment but do not give any specific information other 
than to suggest the use of the products offered by sev- 
eral leading water-treating companies. The American 
Railway Engineering Association also recommends that 
the water used in radiators be treated. 

The compound used on the Western Maryland was 
developed by the engineer of tests in collaboration with 
a well-known water-treating company. The powdered 
compound so developed is adjusted or buffered to main- 
tain a constant pH value, and where even a water of as 
high as six grains per gallon hardness is used there will 
be no scaling or softening to form a sludge. Corrosion 


“Engineer of tests and chemist, respectively, Western Maryland, Hagers- 
town, Md. 


By Charles W. Brown Jr.* 
and D. G. Drawbaugh, Jr.* 


An accurate control method 
set up by Western Maryland 
test department eliminates 
both corrosion and scaling 


is inhibited by a certain amount of a chromate in accord- 
ance with A.R.E.A. recommendations. The concentra- 
tion of the chromate ion in solution provides the most 
exacting method of test at the present time. 

Since the compound contains chromate, a yellow or 
yellow-green solution will form when the compound is 
added to the radiator water. This yellow color is a basis 
for a rough check as to the concentration of the solution, 
but it is a rough check only. A visual color observation 
is unreliable to determine if insufficient compound or too 
much compound has been added to the radiator water. 


Radiator-Water Tests 


The test department of the Western Maryland receives 
each month samples of radiator water from every Diesel, 
on which tests are made and reports with recommenda- 
tions are prepared. If the water sample is cloudy or has 
sediment, the sample is filtered before the test is made. 

In making the test 25 milliliters (25 mls.) of the Diesel 
radiator water are pipetted into a casserole and acidified 
with 5 mls. of a 50-per-cent solution (by volume) of sul- 
phuric acid. Then 10 mls. of a 20-per-cent solution of 
potassium iodide are added. Stir well and allow to stand 
for about two minutes. A brown color of iodine is so 
developed. Titrate with a N/10 solution of sodium thio- 
sulphate until the brown color almost disappears. Then 
add about 1 ml. of fresh starch solution, or a specially 


A Western Maryland Diesel heading for the terminal and a general check-up, at which time a sample of the radiator water is taken 
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prepared starch solution, whereupon a dark blue color 
will form. Continue the titration carefully until a clear 
blue solution forms. This is the end point; it is clear, 
sharp, and distinct. The number of millimiters of thio- 
sulphate used is read and recorded. 

To apply the result obtained a set of formulas has been 
devised by the authors to enable one to make simple cal- 
culations for overtreatment or undertreatment. The start- 
ing point is the preparation of a solution according to the 
manufacturer's recommendations. Samples of this solu- 
tion are run as specified above, so that the millimiters of 


A section of the Western Maryland's laboratory—The Solutions 
and burette used in testing radiator water are shown on the white 
stand at the left 


thiosulphate required for the desired concentration will 
be known. This figure remains constant for a particular 
compound. The compound used by the W.M. is used at 
the rate of 0.25 ounce per gallon. A solution made up to 
this concentration will require 8.0 mls. of sodium thio- 
sulphate as described in the above test procedure. This 
figure of 8.0 is the basis of the calculations involving both 
overtreatment and undertreatment of radiator water. As 
it is difficult to maintain the figure at 8.0, the laboratory 
maintains limits from 7 to 9 mls. of thiosulphate solution. 
Due to the nature of the compound, we do not, at present, 
feel that overdosage will cause any trouble. It would, 
however, seem advisable to set limits as suggested. 


Water Control 


Two formulas have been devised; one for overdosage 
and the other for underdosage of the water-treating com- 
pound. To calculate the number of gallons to be drained 
due to overdosage the formula is: 


mls. thio. used — 8.0 
mls. thio. used 


As an example, suppose that the test shows 9.8 mls. of 
thiosulphate were used and that the radiator has a capacity 
of 240 gallons. Applying the overdose formula as shown 
above, calculate as follows: 

9.8 — 8.0 
9.8 
Soft or condensate water should be used in the Diesel 

radiator whenever possible. Zeolite-softened water is 

permissible if the tutal dissolved solids do not exceed 23 

grains per gallon. Certain waters may justify the instal- 

lation of deionizing units in which all ions, both positive 


76 (488) 


x radiator capacity 


X 240 = 44 gals. to be drained and refilled with water 


and negative, are removed to produce a water of distilled- 
water quality. 

A factor must be developed to calculate the number 
of ounces of compound to be added when undertreated. 
This factor depends upon the radiator capacity and the 
ounces required which will vary depending upon what 
product is being used. Once established, it is a simple 
matter to figure from the result of the test exactly how 
much more compound should be added to water in the 
radiator. This factor is obtained by dividing the ounces 
required for each particular radiator by the figure 8.0. 
This is the figure obtained by titration of the standard 
solution of the particular product used by the Western 
Maryland. 

This product will give the following factors: 


Radiator 

Capacity, Ounces i 
Gals. Required Factor 

80 20 2.50 

220 55 6.88 
230 58 7.25 
240 60 7.50 
250 63 7.88 
290 73 9.13 
300 75 9.38 


To calculate number of ounces of compound for under 
treatment the formula is: 


8.0 — mls. thio. used X factor 


As an example, either from leakage or failure to add 
enough compound one may obtain a titration figure of 
5.0 mls. of thiosulphate solution. The radiator capacity 
is 220 gallons. Applying the above formula: 


8.0 — 5.0 X 6.88 = 20 ounces to be added 


That corrosion and scale will result without proper 
treatment can be definitely proved by normal everyday 
operation. That both can be prevented may also be def- 
nitely proved. The subject of Diesel radiator water treat- 
ment is well worth the attention of Diesel users. 

The W.M. test department finds these tests and calcula- 
tions to be of great value and after one has become 
familiar with the test and calculations, it will be found 
an easy and reliable method of treatment and control ot 
Diesel radiator water. 


Car Roof Washer 


(Continued from page 74) 

1/16-in. holes 3 in. apart. In the case of side spray pipes 
located about 20 ft. from the exit side of each washer 
unit, spray nozzles are welded to the vertical pipe and ex- 
tend to within about 10 in. of the car sides and windows. 
thus delivering water under pressure for final rinsing. 
These particular spray nozzles are tilted slightly so as t° 
throw some water on the car vestibule ends. 

All piping and electric cable is carried from the service 
house to the car washer units in a wo6d-covered tunnel 
24 in. wide by 30 in. deep, which extends alongside the 
concrete drain pans. When below freezing in winter time, 
convenient arrangements are made to blow out all wate! 
and solution pipes in the tunnel and drain water to the 
sewer. Dependent upon wind velocity and various other 
factors, experience on the Burlington indicates that cars 
may be satisfactorily washed at temperatures down t0 
about 24 deg. F. Under climatic conditions in Chicago, " 
is anticipated that the car washer will be operated 320 days 
a year. 
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EDITORIALS 


Convention Time 
And Its Opportunities 


Elsewhere in this issue will be found the programs of the 
Coordinated Mechanical Associations—Air Brake Asso- 


ciation, Car Department Officers’ Association, Master - 


Boiler Makers’ Association, the Locomotive Maintenance 
Officers’ Association, and Railway Fuel and Traveling 
Engineers’ Association. These groups, which make up 
the backbone of the mechanical-department supervisory 
staffs of the railroads of North America, meet this 
year under peculiarly favorable and significant circum- 
stances. They have done a fine bit of organization work 
since 1939 and have lived up so well to the expectations 
of railroad managements that the General Committee of 
the Mechanical Division, Association of American Rail- 
roads, has recommended to member roads that each of 
them be well represented at the September 20 to 23 meet- 
ings of these associations which will be held at the Hotel 
Sherman in Chicago. 


This year will represent the tenth year since these 
groups really got started again after the long period of 
idleness during the depression. In these ten years there 
has been developed a new conception of the character of 
association work which, contrasted with the type of work 
that was done by the pre-depression associations, has 
been instrumental in establishing the high standing 
which these several groups now enjoy in the railroad 
industry. 


There has always been a place for the kind of “down- 
to-earth” work now being done by these associations in 
collecting the information relating to the best practices 
with respect to the servicing and maintenance of rolling 
stock and motive power and presenting it to the railroad 
world at large for guidance in improving performance 
on individual roads. The work, however, has only begun 
for there are ten opportunities now to one in the pre- 
war days for doing useful committee work in the proper 
field of these “minor” associations. 


The Fuel Association, for example, not only should be 
but is doing something in the investigation of quality 
coal. Here is a problem that must be solved for the 
efficiency, performance and the cost of operation of 
steam power depend upon the answer. The Boiler Mak- 
ers are working to find the answer to the high cost of 
boiler maintenance, which may be the ultimate answer 


to the economics of steam power. The Car Department ` 


Officers have the intricate maintenance problems of 
alloy steels, lighting, air conditioning and heating to deal 
with and the Locomotive Maintenance men the whole 
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question of relating repair facilities and methods to the 
question of holding down locomotive repair cost. Never 
was there a time when so many railroad mechanical 
problems need a solution. The Mechanical Division has 
long been absorbed with matters of rolling-stock design 
and interchange and material specifications. These major 
considerations are affected by maintenance experience 
and it should be clear that the Coordinated Associations 
have a most important place in the industry by suggest- 
ing the changes that the Mechanical Division might 
act upon in the light of “out-on-the-line” experience. 
There need be no conflict of functions. Of course, these 
associations also exercise large influence on the effective- 
ness of maintenance practices. 


Mechanical 
or Electrical 


An accumulation of circumstances has brought a num- 
ber of Diesel locomotive maintenance requirements into 
sharp focus. When nearly all Diesels were switchers, 
things were relatively simple. With the introduction 
of road power, more attention was given to maintenance 
facilities, but roads with few locomotives, cannot afford 
to have elaborate Diesel repair shops; particularly is 
this true for electrical shops in which motors and gen- 
erators are rewound. As the number of locomotives 
owned is increased, it has been the tendency of railroads 
to do more of their own repair work. As locomotive 
age increases, maintenance requirements rise to a certain 
level. 

These circumstances have now combined to create 
a condition which makes interchange of ideas and com- 
parison of practices of unusual importance. The several 
railroad associations interested in Diesel locomotives 
are the railroad’s answer to this requirement. The 
associations have risen to this emergency and are doing 
valuable work. Some of this work is being done in 
unexpected places. An electrical association concerns 
itself with lubricating oil reclamation and a mechanical 
group undertakes to establish electrical inspection pro- 
cedure. 

These irregularities will apparently be worked out 
since arrangements have been made for making the 
Electrical Section, Mechanical Division, A.A.R., a part 
of the coordinated group of railroad associations. Noth- 
ing has been said about the Electrical Section, of the 
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Engineering Division, A.A.R. It does not deal directly 
with locomotive maintenance, but one of its responsibil- 
ities is shop and wayside facilities. There has long 
been some rivalry between the two electrical groups, but, 
this is basically a healthy condition. There is a very 
considerable overlap of membership, and it is to be 
expected that the two groups will work well together. 
Once upon a time, it was possible to say, without 
fear of argument, “This is electrical, and that is mechan- 
ical”, but now it takes a “sea lawyer” to make all the 
distinctions. Association work must be allocated, but 
it is not going to be possible to draw the lines very fine. 


Secondary Expense 
Stems Gain Importance 


The railroad industry owes a debt to those who have 
been responsible for the development and installation 
of Diesel-electric motive power if for no other reason 
than that the introduction of this type of locomotive 
has forced the roads to study motive power operating 
costs. Actually more has been learned about such costs 
and the factors affecting them in the past seven or eight 
years than in several previous decades. 

Railroad men have been looking at motive power oper- 
ating expense figures for many years and because the 
items of wages, fuel, maintenance and lubrication have 
made up the major part of the total expense the greatest 
amount of attention has been directed toward these 
items. There are, however, several minor items such as 
water, supplies, enginehouse expense and “other ex- 
pense”. Now that the character of motive power has 
changed considerably on many roads, it may be worth 
while to examine the relation of at least one of these 
minor items—enginehouse expense—in its true light. 

There are engine terminals on many railroads that 
were built from 20 to 30 or more years ago for the 
purpose of handling an inventory of motive power that 
was 100 per cent steam. On many roads the character 
of motive power dispatched from these terminals has 
changed so that in some cases the percentage of total 
dispatchments represented by the Diesel-electric is from 
60 to 80 per cent, the remainder being steam. Strangely 
enough, while this transition from steam to Diesel has 
been rather rapid, most of the terminals out of which 
both steam and Diesel power are being dispatched today 
have changed little as far as the character of their 
facilities is concerned. 

Many railroad men responsible for operation and 
maintenance and the expense connected therewith do 
not seem to be fully conscious of the real significance 
of what has happened during the past few years. There 
was a time when labor represented 60 per cent of the 
total repair bill and 40 percent was material. Today, 
when the details of enginehouse operating expense are 
analyzed, that relationship, in some cases, is as high 
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as 85 per cent labor and 15 per cent materials and othe: 
expense. Only the retention in service of the obsolete | 
facilities found around most engine terminals coul 
account for the high labor costs that appear in th 
monthly statements of individual roads. Had mary 
of the obsolete facilities that were “good enough” for 
the servicing and maintenance of steam power been 
replaced as rapidly as the type of motive power ka 
changed, the story might be somewhat different. Rel:- 
tively minor items, like enginehouse expense, were n! 
worried about too much before the days of the Diese! 
but now, when an item of that kind, in some case: 
represents almost as much as the per-mile maintenance 
against Diesel-electric locomotive units, it becomes : 
matter of prime consideration, 

The difficulty on many roads has been a policy ci 
false economy with respect to the modernization ¢i 
servicing and repair facilities. A new atid intricate 
type of locomotive has been installed in large number 
and the same relatively crude facilities that have serve! 
the purpose for steam power just will not do for Diesel- 
electric power. An important consideration is that ar. 
exploration of the possibilities of achieving economie 
through modernization of terminal facilities and meth- 
ods will not only show how to stop exorbitant charge 
against Diesel-electric power that is being dispatched 
from these terminals, but will bring out the unpleasant 
fact that a lot of good money has been thrown away i 
years gone by because managements have not seen f: 
to provide the steam locomotive with the kind of facii- 
ities that would have helped to keep its operating cost: 
low. 

Obsolete terminals and repair shops are only part 
of the financial leaks in the mechanical department. 
Almost every railroad has many other such leaks—bott 
large and small—that are becoming increasingly burden- 
some with today’s high labor costs and low productivity. 


Proteet Air Brake 
Parts In Transit 


It is a somewhat natural human trait for railway shop 
men to handle equipment parts en route to the various 
repair departments with less than desired care because 
they think, subconsciously at least, that any slight damage 
which may occur will be taken care of automatically i 
the general repair operation and entail little if any alir 
tional cost. This may be true in the case of heavy st! 
parts, but it certainly does apply to many of the rel 
tively lighter and more finely finished operating par" 
of cars and locomotives, such as air valves, lubricate. 
injectors, etc., which may be seriously damaged sim" 
by dropping them on the ground or shop floor. 

A practically continuous campaign for more care‘ 
handling of air-brake and other such parts, in tran‘! 
and when stored appears to be necessary in the intere 
of satisfactory functioning and maintenance of the 
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vital parts of railway cars and locomotives at minimum 
cost. The A.A.R. Mechanical Division considers the 
subject so important that it recently authorizied a sur- 
vey of damage due to rough handling in loading and 


unloading air-brake parts, particularly AB freight 
equipment, and issued a circular letter on the findings. 


The survey, conducted under the direction of the Com- 
mittee on Brakes and Brake Equipment, was made on 
a railroad having a large volume of air-brake parts in 
constant movement to and from a central air-brake 
shop equipped for thorough handling of all cleaning 
and repair work. ` 

Approximately 1,000 parts, such as air reservoirs, 
brake cylinders, pipe brackets, emergency and service 
portions and retaining valves, which had been removed 
from cars for periodic attention or taken from dis- 
mantled cars, were examined carefully and 315 found 
damaged, many beyond repair. Among the parts par- 
ticularly subject to damage were retainers, release valves, 
vent protectors, combined dirt collectors and branch- 
pipe cut-out cocks. Damage to brake cylinders and pipe 
brackets was for the most part confined to broken 
mounting lugs which could be repaired and the parts 
reclaimed. Rough and careless handling and failure to 
pack parts for shipment as specified in A.A.R. Instruc- 
tion Leaflet No. 2391, Supplement 1, were apparently 
responsible for practically all of the damage found. A 
check on individual roads will doubtless disclose many 
packing methods now in use which differ materially 
from practices recommended in the leaflet and are par- 
tially or totally inadequate to give the desired protection 
in handling. 

Another condition discovered was failure to store air- 
brake operating devices such as valve portions, cocks 
and brake cylinders, when held awaiting application, 
in such a place and manner that they will be completely 
protected from rain and dirt at all times. The necessity 
for reliable operation of air-brake equipment is so urgent 
that the exercise of exceptional care in this particular, 
also, is fully justified. 


An Inexpensive Way to 
Better Steam Locomotive Servicing 


While back shops and their machinery have of late been 
receiving attention and criticism because of their obso- 
lescence, little or nothing has been said or done by most 
railroads to overcome the handicap of antiquated main- 
tenance and. servicing facilities for steam locomotives. 
This is unfortunately true despite the importance of 
the latter in economical and reliable locomotive oper- 
ation, and the fact that a long step toward the moderni- 
zation of servicing facilities can be taken at little cost. 
The need for improvement is obvious when one considers 
that particularly on roads with a fair amount of modern 
well-kept power, less than half of the locomotives 
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turned will need other than routine inspection, lubrica- 
tion and servicing ; yet in the average enginehouse loco- 
motives must await the arrival of inspectors and work- 
men from perhaps half-way around the house. The out- 
of-service time is increased and man-hours multiplied 
by the continual need for shifting personnel, tools and 
lubricating equipment. The situation is not helped by 
the average present inspection pit, which is normally of 
insufficient depth, inadequately lighted and poorly 
drained. 

While it is easier to criticize these conditions than to 
improve them, improvement need be neither difficult 
nor costly. Why cannot certain sections of existing 
enginehouses—or no-longer-needed areas of back shops 
adjacent to engine terminals—be set aside solely for 
steam locomotive servicing? Here could be located 
several special deep, well-lighted and well-drained pits 
for routine servicing. Groups of the necessary lubrica- 
tion hoses would be located on each side of each pit, and 
small tools, clean rags, waste, etc., stored adjacent to 
the special pits. Such an arrangement would not of 
course offer all the advantages of a more elaborate sepa- 
rate servicing shed, but it would offer opportunity to 
improve present conditions and it does offer the attrac- 
tion of being comparatively cheap to install. Its cost 
should be low enough to include one or two more pits 
than actually needed for servicing operations exclu- 
sively, in order that locomotives found to need unex- 
pected minor repairs after entering the special servicing 
section- of the house, could be made ready for service 
without involving an additional turntable move and 
without tying up the servicing facilities. The system of 
using these special stalls could be worked out by sending 
into the house all locomotives known definitely, or 
strongly suspected, to require repairs; others would be 
routed to one of the inspection pits. 

Two primary and desirable objectives in locomotive 
maintenance and operation can be attained at low cost 
by improving the inspection facilities and by locating 
the lubricants and small tools adjacent to the pits. The 
man-hours per locomotive turning will be lowered when 
the necessary servicing apparatus is close and conven- 
ient to the locomotive because men no longer will need 
to walk and carry tools and lubricants from one part of 
the house to another. The better inspection which will 
follow the improved inspecting and working conditions 
becomes increasingly beneficial as locomotive utilization 
is increased and individual runs lengthened. Defects 
which must be found at an early stage when locomotives 
are run continuously at high speeds for long distances 
would be more easily located. The value of the best pos- 
sible inspection and servicing is evident when one con- 
siders that a small defect which can safely run one divi- 
sion may easily cause a locomotive failure in a 500- or 
1,000-mile continuous trip. Better servicing and inspec- 
tion facilities can play a definite and decidedly helpful 
role not only in making more and longer runs possible 
but as well in reducing the servicing costs at the com- 
pletion of the run. 
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With the 
Car Foreman and Inspectors 


Steam-Line 
Connection Tester 


Vapor steam-line connections between passenger cars 
are checked for steam tightness under the movement they 
undergo in train service with a testing arrangement de- 
signed and constructed by personnel at the Union Pacific’s 
Omaha, Neb., shops. One side of each connection in the 


group being tested is held stationary while the other end 
is moved back and forth with a crosshead motivated by 
a small steam engine. Up to six metallic conduits may 
be tested at one time. Steam at 210 lb. per sq. in. supplied 
by an old Vapor-Clarkson generator enters the stationary 
side and flows to the first metallic conduit. The path of 
the steam crosses through the first conduit to the moving 
side and supplies the connections on the moving side. It 
returns to the stationary side via the remaining connec- 
tions under test. From here it is piped to the engine and 
drives it to provide the simulated train movement of the 
connections. Shut-off valves are incorporated in the steam 
lines for testing less than six train-line connections. 

The crosshead is moved by a combination gear drive 
and connecting rod. A small gear on the crankshaft of 
the steam engine drives a 30-in. diameter shop-made gear 
to which the connecting rod is attached to furnish recipro- 
cating motion to the crosshead. The crosshead is 8 ft. 
long and contains the steam connecting lines to the metal- 
lic conduits. The straight-line reciprocating motion given 
to the moving end of each conduit moves both ends of 
the connection not only through a rotary motion about 
the stationary side but alternately stretches and contracts 
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it, thereby subjecting the conduit to all the motions it will 
undergo in train service. The connection joint of each 
conduit is prevented from rotating by a length of 34-in. 
rod to which short sections of this size rod are welded 
perpendicular to the center line of the main length of rod. 
One of these stubs fits into a hole in each connection joint 
and prevents the joint from turning about its own axis. 
The purpose of restraining the car-connection joint to 
straight back-and-forth motion with no turning is to 


The steam-line connection 
tester—To the left is the 
windowed enclosure—On 
the right is the steam en- 
gine and connecting-rod 
drive wheel 


Steam-line connections in place on the testing apparatus—The 
moving side of the connections is in the foreground—Near the 
top can be seen the '2-in. rods which keep the end valves from 
turning during the reciprocating motion of the crosshead which 
drives the moving side 
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give maximum relative motion between all moving parts 
of the steam-line connection. 

The connecting rod is made from a small I-beam and 
the crosshead from a scrap length of channel iron. The 
crosshead slides between two channels set on their sides. 
Welded to the bottom of the crosshead are six 5-in. 
squares of steel, to which, in turn, special steel bushings 
are welded. The steam-inlet side of these bushings has 
34-in. pipe threads and the outlet, 2-in. pipe threads. 
Pipe unions make the connection to the conduit end valve ; 
different sizes are available to accommodate various sizes 
of metallic conduits. The entire moving part of the test- 
ing arrangement is enclosed in a metal room fitted with 
shatterproof-glass windows. With the setup in action 
and steam on the metallic conduits, any leaks can be de- 
tected and observed in complete safety through the win- 
dows. 


Brake-Beam Building 
And Testing Layout 


The brake beam back, heads, fulcrum and truss rod are 
put together and tested with the aid of an air-powered 
building table and testing rack at the Pittsburg, Kan., 
shops of the Kansas City Southern. The fulcrum is as- 
sembled to the back and the two parts placed upon the 
building table. Here the camber is put into the back by 
an air clamp and the back retained in this position for the 


Brake-beam tester with a beam in place for testing. 


application of the truss rod, brake-beam heads and nuts. 
The assemblage is then removed and placed upon the test 
rack to check the camber during and after the application 
of a service load simulated by the force of an air piston. 

The building table has a horizontally mounted 10-in. 
air cylinder located underneath the bench with a clevis on 
the end of the piston rod. Between the jaws of the clevis 
is pinned a piece of 1-in. plate 4 in. wide and 19 in. long, 
with the 19-in. dimension perpendicular to the rod. The 
plate is moved by the piston rod; it slides in two slots 
1% in. by 11 in. cut in two 34-in. plates 15 in. apart and 
welded to the bottom of the working surface of the bench. 
To the outside of each plate is welded a length of angle 
iron 14 in. by 1 in. by 1% in. with the top of one side of 
the angle even with the bottom of the slot to give addi- 
tional guide surface to the l-in. plate. Welded to the 
19-in.-long plate 12 in. apart and parallel to the move- 
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Brake-beam building table showing finished assembly in place— 
The brake-beam back is forced to the proper camber against 
the two angles by the action of an air cylinder mounted under 
the bench 


ment of the piston rod are two sections of l-in. plate 
7% in. high. They move in 1%-in. slots cut in the 34-in. 
horizontal plate that forms the bench top. 

After the fulcrum has been centered on the back head, 
put in place and keyed, the back head and fulcrum are 
placed on the bench top against two angles % in. by 
31⁄4 in. by 3%4 in. and 23 in. long. They are set 5 in. apart. 
The angles are welded to the bench top and are out of 
line with each other sufficiently to form the camber in 
the back when it is forced against them by the air piston 
which contacts the head through the two vertical plates 
1 in. by 714 in. Between the 5-in. opening separating the 
two angles a 5-in. square hole is cut to allow the protrud- 
ing part of the fulcrum to rest below the top of the table 
and thus permit the fulcrum and back assembly to rest 
flat on the table. 

The horizontally mounted air cylinder is held by six 
bolts to the bottom of a plate % in. by 16 in. by 21 in. 
which is supported on one end by two vertical angles 
¥% in. by 3 in. by 3 in., joined together at the bottom by a 
third angle of this size that bolts to the floor. A 5-in. 
plate is welded along each side of the cylinder-supporting 
plate ; all three plates are welded to the top and back of the 
bench. Each end of the bench is supported by two vertical 
and one bottom angles of the same size and in the same 
manner as the end of the cylinder-support plate. 

The rack for testing the finished brake-beam assembly 
is supported on each end by two 3-ft. lengths of 100-Ib. 
rail. Across the top of each set of two rails a curved 11⁄4- 
in. plate, about 2 ft. long, is welded. To the lower part of 
the arc of each plate is welded a block 1 in. by 7 in. by 
12 in., against which the brake-beam heads rest by gravity. 
The air cylinder which supplies the testing force is bolted 
to two plates each 1 in. by 334 in. by 12 in. that is welded 
to one pair of the vertical support rails. The other pair of 
rails are joined together by a plate 14 in. by 4 in. by 19 in. 
welded to the outside of both rails. 

The testing force is supplied by a 10-in. air-brake 
cylinder with a clevis on the bottom of the piston rod 
which is pinned to a lever made from 14-in. plate. The 
lever is 68 in. long, 3% in. high at the ends and 6 in. near 
the center where the brake-beam fulcrum attaches to it. 
The opposite end of the lever is the fixed pivot. The lever 
is held at this point between two angles 1 in. by 3 in. by 
8 in. with a 1-in. bolt. The angles bolt to the floor. 

The brake-beam assembly is placed across the test rack 
with the heads resting against the blocks on the curved 
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plates of the two end supports. The top of a heavy C- 
clamp, which is made from 1-in. plate becoming round 
with a 5-in. diameter and 3 in. thick at the bottom, is 
joined to the fulcrum through the keybolt hole. A 1-in. 
rod 12 in. long with a 114-in. collar fits through a 1%-in. 
hole in the top of the C-clamp and into the keybolt hole. 
In the bottom of the C-clamp is a vertical hole through 
which a bolt 1% in. by 12 in. fits loosely. The threaded 
end is on top and the bolt is held in the C-clamp by a nut. 
A clevis is welded to the head end of the bolt. The clevis 
jaws fit around the lever and are joined to it with a 
114-in. pin. 

Admitting air to the top of the cylinder depresses the 
lever, and through the lever, puts a force on the brake 
beam assemblage. This force is variable. There are two 


The front of the building table showing the alignment of the two 
angles which form the camber outline of the brake-beam back— 
Immediately below the top of the table can be seen the grooved 
plates that form the guide for the piston-rod head which forces 
the back against the angles 


holes in the lever to which the fulcrum may be connected. 
One hole is 19% in. from the fixed pivot and the second 
2314 in. Brake-beam assemblies with a 13¢-in. truss rod 
are joined to the first hole as the leverage results in the 
greater force. Assemblies with a 114-in. truss rod are 
tested in the second hole. 

All tests are made with a pressure of 70 lb. per sq. in. 
in the air cylinder. The camber is checked with a gauge 
while the force is applied to the brake beam and again 
after the force is released. 


Two-Wheel Lifter 
Speeds Boring-Mill Output 


An unfinished car wheel is loaded on the boring mill at 
the same time and in the same operation that removes 
a finished wheel with a two-part loading arrangement 
in use in the wheel shop on the Texas & Pacific at Mar- 
shall, Tex. At the conclusion of the boring operation, 
a horizontal beam equipped with wheel-holding tongs 
on each end and centrally supported on an air-piston 
shaft raises both wheels clear of their resting place. The 
operator swings the beam by hand 180 deg. Lowering 
the beam places the unfinished wheel on the machine 
table and the finished wheel on a supporting table that 
is set over a second air cylinder. When the piston of 
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this cylinder is at the top of its stroke the finished wheel 
is supported horizontally. Lowering the piston tilts the 
table to support the wheel at an angle of about 60 deg. 
and with the bottom in close proximity to the floor for 
rolling away by hand. 

The tilting-table piston is operated entirely separately 
from the lifting cross-arm. By including it in the lifting 
arrangement the machinist does not have to have his 
helper continually available to avoid delay in keeping 
the wheels feeding to and from the boring mill. The 
machinist sets the finished wheel on the tilting table, 
and his helper can remove it and substitute an unfin- 
ished wheel any time during the boring operation with- 
out interruption to production. The machinist leaves 
the finished wheel on the table in its elevated position. 
When the helper arrives with the unfinished wheel he 
tilts the table, removes the completed wheel, puts the 
rough wheel on the table while it is tilted, and elevates 
it, the latter operation placing the wheel in position for 
the lifting beam to transfer it to the machine table. 

The lifting beam is made from two 6-ft. lengths of 
plate 34 in. by 4 in. On each end is a three-fingered tong 
arrangement for gripping the wheels. The tongs are 
normally in the gripping position. Both are released 
simultaneously by a handle in the center of the beam 
which controls the position of the tong fingers through 
a chain. The center of the beam is bolted to a shaft 
extension of the piston rod of a 6-in. air cylinder set 
into the shop floor. The extension rests on a ball bear- 
ing on the top of the rod to facilitate swinging the pair 
of wheels. A groove is cut into the piston rod for a 


An unfinished wheel on the tilting table prior to elevation for 
transfer to the machine 


Railway Methan ical Engince 
SEPTEMBER, 1945 


portion of its length. The end of a bolt screwed into 
the piston-rod sleeve guide rests in this groove and 
serves as a stop when it comes against the end of the 
groove. The total lift of the piston is 7 in. It is operated 
by a locomotive straight air valve. 

The tilting table is connected to and supported by a 


Transferring an unfinished wheel to the boring mill simul- 

taneously with the removal of a finished wheel. In the foreground 

is the tilting table on which the finished wheel will be set while 

awaiting removal and replacement with an unfinished wheel by 

tho machinst’s helper while the wheel on the machine is being 
red 


While the wheel on the machine is being bored, the finished 
wheel in the foreground will be removed, a rough wheel sub- 
stituted, and the tilting table raised to the horizontal position 
for placing the rough wheel on the machine and for receiving 
the finished wheel 


Š-in. air piston through a hollow block 5 in. by 9% in. 
by 12 in. which is open on the bottom end. Near one 
end of the block is a 1-in. bolt which secures two 34-in. 
by 3-in. bars, 32 in. long, to the sides of the block. These 
bars support the wheel and each is flanged on each end 
to prevent the wheel from sliding off while in either the 
tilted or horizontal position. These bars are free at one 
end while the other end is pivoted to a similar pair of 
bars with a l-in. bolt. The second pair of bars have a 
fixed pivot about a l-in. bolt at the floor level. They 
are vertical when the table is raised to the horizontal 
position. When the piston is lowered the two sets of 
bars form an A-frame. In this position the wheel can 
be rolled on or off by hand. 
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Packing Cup Tester 


Both 8-in. and 10-in. packing cups for air brake cylinders 
are tested for air tightness with a pair of testing cylinders 
at the Missouri-Kansas-Texas shops in Parsons, Kan. 
The piston-and-packing cup assemblage is inserted into 
the appropriate-size test cylinder and the free end of the 
rod backed up with a hinged holding member. Aid is ad- 
mitted to the back of the piston at 50 lb. per sq. in. The 
air supply is shut off and the ability of the packing cup 
to retain the 50-Ib. pressure is noted on a gauge. 

The testing cylinders are made from an 8-in. and a 
10-in. air cylinder. To the back head of each cylinder is 
welded plate iron 1 in. by 3 in. Each length protrudes an 
inch or so over each cylinder outside. Hinged to each side 
of each back-head plate is a U-shaped backing-up piece. 
When the testing cylinders are idle, these pieces can be 
lifted clear of the front of the testing arrangement and 
hooked in the vertical position. When packing cups are 
being tested the backing-up pieces are horizontal and hold 
the free end of the piston rod to which the packing cup 


Apparatus for testing the air tightness of 8-in. and 10-in. air 
brake cylinder packing cups—lIn the foreground is the hinged 
backing-up piece which holds the piston in place against the 
cylinder air pressure 


is mounted against the air pressure in the test cylinder. 

The hinged backing-up piece has sides 34 in. wide by 
2 in. deep which taper to 114 in. at the extremities where 
they join the end portion. The end section is 114 in. deep 
and 3 in. across. In the center of the end a block of metal 
is welded. To the end of the metal block a cone is welded, 
the maximum diameter of which is slightly less than the 
inside diameter of the hollow rod. The cone serves to 
guide the rod so that the end of the rod fits square against 
a 3-in.-thick brass ring that slips over the cone. The 
brass ring acts as a filler piece to back up the end of the 
piston rod and hold it in place during the test of the pack- 
ing cup. 


Prizes FOR RAILROAD Farr Puotos. A week’s stay in New 
Orleans for two persons, all expenses paid, are two of the 
prizes being offered by the Illinois Central for the best photo- 
graphs taken at the road’s Railroad Fair exhibit in Chicago. 
Twenty-six awards will be made for both color and black-and- 
white pictures, with each type being judged separately. Addi- 
tional prizes in each class will be $50 for second place, $25 
for third place and $10 each for fourth to 13th places, in- 
clusive. The contest is open to both amateur and professional 
photographers, except employees of the I. C. and their im- 
mediate families. 
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Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division ts called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Responsibility for 
Damage from Pulling Drawbar 


On June 10, 1946, an all-steel hopper car belonging to 
the Louisville & Nashville was damaged on the Chesa- 
peake & Ohio when a drawbar pulled out, allowing a 
group of cars to roll into another track and damaging the 
L. & N. car. No other cars were damaged, and no cars 
were derailed. On June 21, 1946, after receiving a Joint 
Inspection Certificate, the I. & N. authorized return of 
the car to its line loaded on a C. & O. car, provided that 
a defect card was attached. The car was returned but not 
defect-carded. The L. & N. accepted it to avoid holding 
the C. & O. car. As the car was damaged to the extent 
shown in Rule 44, the L. & N. asserted that responsibility 
rests with the handling line per section (10) (d) of 
Rule 32. Along with its statement the C. & O. attached 
a Joint Inspection Certificate corrected to show which 
defects on the car were old and which were new. The 
corrected certificate listed a number of items of damage 
classifiable as old defects, which, the C. & O. contended, 
indicate that the 27-year old car was in a general worn out 
condition. The C. & O.’s position was that Paragraph 11, 
Note 1, Rule 32, excepts the handling line from the re- 
sponsibility for damage occurring due to train-parting 
accidents, regardless of whether or not the damage is to 
the extent of Rule 44, when the provisions of Para- 
graphs (a), (b), (c), (g), (o) and (q) of Rule 32 are 
not involved. No other cars were derailed, cornered, 
side-swiped or otherwise damaged under any provisions 
of Interchange Rule 32. The C. & O. considered the 
decisions rendered in Arbitration Cases 1431 and 1669 
as further substantiation of its position in this matter. 
In a decision rendered November 6, 1947, the Arbitra- 
tion Committee considered the handling line responsible 
and Arbitration Case 1547 to be parallel. Case 1827, 
Louisville & Nashville versus Chesapeake & Ohio. 


When Concealed 
Damage is Cardable 


On August 11, 1946, North American Car Corporation 
Class 3 insulated asphalt tank car No. 9622 was delivered 
to an oil company by the Texas & Pacific. Upon delivery, 
inspection by the car owner revealed a cracked steam- 
jacketed outlet nozzle damaged by fire and some visible 
fire damage in the vicinity of the nozzle. Three days 
later steam pressure was applied to the nozzle and verified 
the fact that it was cracked. The car owner’s representa- 
tive executed joint inspection to which the T. & P. inspec- 
tor refused to subscribe. The car was subsequently moved 
to the owner’s plant, and on February 27, 1947, the rail- 
way issued a defect card for all damage except the outlet 
nozzle. 

The car owner called attention to the fact that, while 
the nozzle on this particular class of equipment is gen- 
erally referred to as of the steam-jacketed type, it is in 
no sense concealed, insofar as A. A. R. Rules of Inter- 
change are concerned. The owner disagreed with a con- 
tention of the T. & P. made May 20, 1947, quoting a 
recent informal A. A. R. ruling, to the effect that the 
nozzle was a concealed defect because the crack could 
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only be determined by the steam test. It was presume 
by the car owner that the railway had reference t 
A. A. R. docket AC-3487, which was not considere 
parallel to the case in hand since in 3487 the damage! 
nozzle was apparently not associated with any othe 
cardable fire damage. The tank-car owner felt entitle! 
to full protection, irrespective of the fact that it wa 
necessary to steam test the nozzle to determine if it were 
damaged beyond the surface paint stage, since this item 
was directly associated with other cardable fire damage 

The T. & P. stated that the car travelled on its lire 
July 23, 1946, and that it was delivered to the Texas i 
New Orleans July 24. At no time during these move 
was any fire damage in evidence. The car was receive’ 
empty from the T. & N. O. August 4, travelled over th 
T. & P., and the damage noted by the owner’s inspect: 
August 14. As substantial efforts were made to determm 
the manner and location where the car was damaged. 
without avail, the railway contended that, since the 
steam-nozzle damage was not visible but only evidence: 
by steam pressure test, under provisions of Interchange 
Rule 32, section (10) (K), the responsibility did no 
belong to the railway. 

In a decision rendered November 6, 1947, the Arbi- 
tration Committee said: “The evidence indicates fire 
damage to bottom outlet valve nozzle was directly ass 
ciated with other cardable fire damage on car, and stear 
test of the nozzle was necessary to determine extent oi 
damage. The contention of car owner is sustained.” 
Case 1826, North American Car Corporation vers 
Texas & Pacific. 


Time Limit in Obtaining 
Joint Evidence of Improper Repairs 


On July 11, 1942, North Western Refrigerator Line 
Car 8764 was derailed on the Great Northern. A state- 
ment of depreciated value was furnished by the owner 
and the railway elected to make permanent repairs ani 
destore the car to service, which repairs were completed 
August 12, 1942. On August 4, 1945, the car was te- 
ceived at the owner’s shops where joint inspection 
revealed concealed and other damage and wrong rte- 
pairs, which the owner contended to be the responsibility 
of the Great Northern. ; 

The refrigerator line’s statement noted that the rail- 
way, in the first instance, considered the car sufficiently 
damaged to request the depreciated value, after which it 
furnished two inspection statements. The first statemen! 
reported one end broken, whereas the second indicated 2 
damaged ice bunker in addition to the broken end. The 
repair card indicated the application of only 35 pieces ¢f 
end sheathing, which do not seem sufficient to complete 
these repairs. Several other items listed as damaged 
the inspection report did not appear on the billing card 
Consequently the refrigerator line asserted that the billing 
cards do not list all items of damage that were repaired 
and, as no billing repair cards were found from any othe: 
company covering the application of end or side sheathinz. 
the concealed damage and wrong repairs as found ty 
joint inspection with a disinterested railroad are the 
responsibility of the G. N. : 

The Great Northern asserted that if the condition “ 
the car were as indicated by the joint evidence card tht! 
it must have been involved in an accident subsequent te 
that occurring on its line, and that the railway had reas 
to believe that the damage resulting from its accident 
was properly and permanently repaired. This contenti” 
was based upon the joint evidence card which stated tht: 
the refrigerator line removed 76 pieces of new end an! 
side sheathing to discover concealed damages and im- 
proper repairs, and that the card reported damages not 
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listed as having been repaired on the G. N. repair card. 
The railway doubted that the car would have continued 
in service for three years with the alleged wrong repairs 
and unrepaired damage without these condtions being 
corrected. Moreover the G. N. did not believe that the 
sheathing applied in August, 1942, would have the appear- 
ance of new sheathing three years later. 

In a decision rendered November 6, 1947, the Arbitra- 
tion Committee said: “The car was repaired by the 
Great Northern Railway on August 12, 1942, and joint 
evidence was not executed until August 4, 1945. This 
exceeds the two year limit specified in Paragraph (e) of 
Rule 12. The contention of the Great Northern is sus- 
tained.” Case 1825, North Western Refrigerator Line 
versus Great Northern. 


Owner Responsibility 
In Center Sill Damage 


On September 28, 1945, Shell Oil Company of Canada 
tank car No. 503 was delivered by the Canadian National 
to the owner with damage to the center sill at various 
points and with the draft casting and rivets broken. On 
September 23, 1946, the car was again delivered to the 
owner, with broken draft lugs. On both occasions a 
defect card was requested by Shell and refused by the 
C. N. The car had received a major overhaul in June, 
1945; it was subsequently repaired in October, 1945, and 
September, 1946. The owner contended that the repairs 
subsequent to the major overhaul would not have been 
necessary had the car not received unfair usage on the 
C. N. The owner asserted that the damage was caused 
by heavy shunting on the C. N. because, when the car 
was received by the C. N. from the Canadian Pacific on 
September 20, 1946, the C. N. carded the car for a broken 
hand rail, and, if there was then evidence of further 
defects, the C. N. would have protected itself against 
such defects. 

The C. N. contended that welding performed on the 
left side of the center sill was of poor workmanship, that 
the damage was due to the weakened condition of the 
center sill, and that there was no evidence of the car 
receiving unfair usage under Interchange Rule 32. When 
the car was received from the C. P. the damage other 
than the hand rail was not found until the car was moved 
toa C. N. repair track. The C. N. pointed out that the 
car was 32 years old when damaged, and that no repairs 
were made to the underframe in June, 1945. As to the 
defects developed on the second occasion, September, 
1946, the owner strengthened the sill in September, 1945, 
but no new sections were applied until October, 1946. 

The contention of the C. N. was sustained in a decision 
rendered November 6, 1947, stating: “The car was not 
subjected to unfair usage damage as defined in Rules 32 
and 44. Therefore, damage in question is owner’s respon- 
sibility.” Case 1828, Shell Oil Company of Canada, 
Limited, versus Canadian National. 


Air-Operated 
Non-Pressure Head Assembler 


The release spring in the non-pressure head of AB 
brake cylinders is compressed for overhauling and greas- 
ing in an air-operated dismantling and assembling device 
constructed at the Parsons, Kan., shops of the Missouri- 
Kansas-Texas. The dismantler includes a stand about 
4 ft. high composed of four angles 11⁄4 in. by 1% in. by 
1⁄4 in. to which are welded three 4-in. plates. The bot- 
tom two plates are solid except for a hole bored out of the 
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center of each to accommodate a 1-ft. length of 5-in. pipe 
that serves as a cylinder in which a slack-adjuster piston 
with packing cup moves under air pressure. To the shaft 
of the slack-adjuster piston is fitted a head piston on 
which rests the piston of the head to be dis-assembled. 
The air is controlled by a cut-out cock located near the 
top of the stand. 

The top plate is shaped to hold the non-pressure head 
by its flange and is located above the top of the assembler 
piston a distance equal to the height that the bottom of 
the non-pressure head flange is above the non-pressure 


Air-operated device for compressing the release spring in AB 
non-pressure heads for dismantling and assembling 


head piston. The shape of the top plate approximates a 
channel in which the three sides are wide enough and so 
located with respect to each other that the flange of the 


-new-style non-pressure head can fit under the sides with 


the cone part protruding upward through the opening be- 
tween the three sides. Three Z-shaped members made 
from %4-in. plate are welded to the outside centers of the 
three sides of the top plate. The Z-shapes are about 3 in. 
long and each of the three webs are about 1 in. across. 
Old-style non-pressure-head flanges lie across the top of 
the top plate and fit under the tops of the three Z-mem- 
bers which prevent vertical movement of the head. For 
new-style heads one additional member is used. This is 
a 13-in. extension that fits on the hollow rod to guide the 
rod through the hollow rod packing seal. The bottom inch 
of the extension is about 25% in. inside diameter, or of a 
size to fit snugly into the hollow rod. The top foot is the 
outside diameter of the hollow piston rod or 2% in. The 
extension enlarges from the small to the large diameter 
through a right-angle shoulder which forms the support 
for the extension to rest on the piston rod. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Reelaiming 
Cutting Blow Pipes 


Oxweld C-57-R cutting blow pipes are reclaimed at the 
Marshall, Tex., shops of the Texas & Pacific by swag- 
ing and reaming. The diameter of main gas-passage 
holes which have worn out of round from usage are 
first reduced by swaging and then reamed to the correct 


Swaging a tip in the reclamation of a cutting blow pipe 


size and contour. Prior to swaging, the parts are an- 
nealed to make soft enough to work and dipped in acid 
to clean off the carbon. 

The swager rests on a wooden block 12 in. by 12 in. 
and about 3 ft. high. A length of ™%-in. plate, 12 in. 
wide bent to a channel shape with 15-in. legs, is bolted 
to the block with two %-in. by 14-in. bolts. A U-shaped 
member welded to the channel forms the main hammer 
support. This member is made of plate % in. by 2 in. 
The hammer is held to it by a short length of plate 4 
in. by 214 in. which fits around the hammer and is 
welded to the hammer support. A piece of hose is 
wrapped around the handle of the hammer to absorb 
shock. 

The flush snap, or head of the air hammer, sets on a 
block 4 in. by 1 in. by 7% in. which has five semi-circu- 
lar holes of different sizes. These five holes are the size 
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and shape of the outside diameters of the various-size 
nozzles swaged on this machine. A second block, iden- 
tical in size and construction to the first block, is welded 
to a %-in. filler plate which, in turn, is welded to the 
channel plate. The two blocks are held together by 
¥4-in. bolts with the semi-circular sets of holes mating. 
A spring fitting over each bolt holds the blocks a sufh- 
cient distance apart for insertion of the blowpipes and 
for the desired swaging stroke. 

All parts are swaged cold. After the internal hole has 
been brought down to less than the required finished 
size, it is drilled and reamed. The reaming is done with 
a drill one number size smaller than that used for the 
drilling, e.g., if drilled with a number 18 drill, the ream- 
ing will be done with a size 17 drill. The ends are filed 
flat, and the hole top radius formed and burrs removed 
from it by emery cloth. 


Overhauling Water Pumps 
To Eliminate Corrosion 


Elesco type CF-1 5%4-in. water pumps, when badly cor- 
roded, are fitted with brass inserts during overhaul to 
eliminate future corrosion of the cast-iron water cylin- 
ders and valve chambers at the Marshall, Tex., shops 
of the Texas & Pacific. The bushing for the water 
cylinder, also known as the cup bushing, fits between 
the bottom end of a pressed-in brass cylinder sleeve 
and the center piece of the pump; it has ports that mate 
with the integral water ports. An adapter is used in 
conjunction with this bushing to permit retention of the 
original stuffing-box design. The valve-chamber bush- 
ing is in one piece and is pressed into place. 

Each water cylinder of pumps being repaired which 
is badly corroded is bored out to accommodate the cup 
bushing. The bore is made equal to the outside diameter 
of the cylinder liner throughout the entire length. It is 
carried to a flat surface ending at the center-piece end 
to remove the bowl-shaped top originally cast into the 
water cylinder so that the cup bushing will have a flat 
surface to be pressed against. The stuffing-box hole is 
bored out to receive the stuffing-box mounting, or 
adapter, which is threaded internally to receive the 
stuffing-box threads, and externally in two step sizes. 


Setup for removing an old water-cylinder liner 
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On the left is the valve-chamber bushing and on the right is the 
assembly for rebushing the water cylinders—From left to right 
the parts of the latter assembly are the stuffing box, the stuffing- 
box mounting, the cup bushing and the brass liner—The parts 
are shown aligned the way they fit in the cylinder 


The smaller external threads slip through the threaded 
opening and the larger threads screw the stuffing-box 
mounting in place. The mounting is screwed in until 
the collar between the two thread sizes is almost flush 
with the inside of the center piece, and the packing cup 
is screwed into place on the internal threads of the 
mounting. The collar is not brought flush with the 
inside of the center piece in order to allow some draw 
for tightening the cup bushing. The cup bushing, which 
has been made 1/64 in. smaller in diameter than the 
inside of the cast-iron cylinder, is slipped through the 
cylinder and screwed on the small threads. The back 
of the cup touches the cast-iron cylinder top before it 
hits the collar on the stuffing-box mounting. This pro- 
vides a water-tight connection at the top. The bushing 
is applied with a wrench that fits in four dowel holes 
bored in the inside of the top of the cup bushing. 

Prior to the application of the brass cylinder liner 
the shoulder between the two outside-diameter sizes of 
the brass liner is turned back about 1/16 in. to assure 
that the top end of the liner will meet the bottom of 
the cup bushing. In this way the brass cylinder-liner 
surface is continued throughout the inside of the cylin- 
der by the water-tight joint that connects the liner with 
the cup bushings. Water cannot, therefore, penetrate 
into and corrode the cast iron of the cylinder at any 
point. 

The old cylinder is removed with a hydraulic press. 
A cylinder with an inside diameter 14 in. larger than the 
outside diameter of the liner is set flush against the bot- 
tom of the cylinders. A 34-in. plate fits against the 
inner extremity of the liner and transmits the force of 
the press to remove the liner. The plate is generally rec- 
tangular in shape, but the small-dinrension ends are 
machined to a radius equal to that of the cylinder cast- 
ing. The plate also has a shoulder on each end, the 
edges of which are machined to a radius equal to the 
inside diameter of the liner. The fit of the plate is there- 
fore snug against both the cylinder and the liner which 
guides the plate during the removal of the liner and 
transmits the force of the press evenly. 

Prevention of corrosion in the valve-chamber bushing 
is attained by boring out the chamber to receive a one- 
piece brass bushing which eliminates contact between 
the water and the cast iron. The outside straight valve 
seat is bored out to the edge of the seat diameter; this 
diameter of bore is carried to the beginning of the 
tapered valve seat. The tool is then brought in 3/16 in. 
from the edge of this seat and the bore continued at 
this diameter to within 14 in. from the small, or far, 
end of the taper. The brass bushing is pressed against 
this %4-in. thick collar and furnishes a water-tight con- 
nection. The inside bottom of the brass is reamed for 
the tapered-valve fit. 
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The cup bushing, the stuffing-box mounting and the 
valve-chamber bushing used in this corrosion-prevent- 
ing repair are patented by V. C. Ehrig, 700 East Rusk, 
Marshall, Tex. 


Flame-Hardening 
Feed Arrangement 


An arrangement for feeding multiple-ledge and flat 
guides and radial buffers past a flame-hardening apparatus 
has been constructed in the blacksmith building of the 
Union Pacific shops at Omaha, Neb. Both guides and 
buffers are raised or lowered past the torches and water 
spray by a motor-driven gear train at a speed of from 
l to 7% in. per min. The gear train transmits the motion 
for the work piece through a wire cable which winds 
around a drum. To the end of the cable is attached a 
length of chain, which is used as the final connection to 
the item being flame hardened because of the heat. Guides 
are lowered in a straight-line vertical motion while but- 
fers follow the path of an arc to maintain a constant dis- 
tance between the heating head and the surface being 
hardened. 

Both guides and buffers are preheated to 500 deg. F. 
and hardened to a depth of 5/16 in. The guides are given 
a Brinell hardness of about 400 and the buffers between 
450 and 550. These hardnesses are attained by using 
10 1b. acetylene pressure and 80 lb. oxygen pressure on 
the buffers and 5 lb. of acetylene and 40 1b. of oxygen on 
the guides. The heating arrangement consists of three 
welding torches which feed No. 30 multiple heating heads 


Radial buffer in position for flame hardening 
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containing 27 No. 57 tips in three rows in each of the 
three heads. The water spray is located 4 in. below the 
lowest flame tip. Before leaving the spray nozzle to 
impinge upon the work, the water circulates through and 
cools the heating heads. The heating head may be moved 
inwardly and outwardly from the buffer surface and 
transversely with two adjustments similar to hand feeds 
on a lathe. 

While being fed vertically downward past the flame- 
hardening apparatus, guides are held at the bottom by 
two horizontal supports which slide in a guide-shaped 
bar and restrain the guide to vertical movement when 
lowered by the hoist. Two set screws on each support 
secure the guide in place. The guide is attached to the 
hoist by a pin and hook at the top. 

Buffers are held by a rectangular yoke which fits un- 
der a radius arm that attaches to the buffer on the free 
end and pivots about a fixed point on the other end. As 
the yoke is lowered, the end of the radius arm follows a 
circular path with the fixed pivot point as a center. The 
spherical surface of the buffer is, therefore, at a constant 
distance from the flame head and the water spray at all 
times. The distance between the heating heads and the 


Demonstrating the adjustments to be made to the heating for 
flame hardening a flat guide 


buffer surface can be varied by an adjustment near the 
pivot point of each radius arm. Each adjustment is sim- 
ilar to the in-feed on a lathe and moves the pivot point 
on each arm independently of the other. 

The buffer is fastened to a square plate by four bolts. 
On the back of this plate is a square hook, the vertical 
part of which points downward. The buffer-and-plate 
assemblage drops in place on the bottom of the square 
yoke. 


Passageway In 
Locomotive Spotter 


Many man-hours are saved during the movements of a 
locomotive while setting the valves by a walkway built 
into a Whiting locomotive spotter at the Missouri-Kansas- 
Texas shops in Parsons, Kan. The walkway is incorpor- 
ated between the end of the moving shaft and the coupler 
which joins to the locomotive. It enables not only the 
men setting the valves to pass directly from one side of 
the locomotive to the other without going a hundred or 
so feet out of their way, but the many other workers that 
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Passageway built into locomotive spotter saves an average of 
several hundred trips around the far end during the course of 
setting the valves on the locomotive 


are normally swarming over the locomotive during the 
finishing stages of the repair are saved a multitude of 
trips. 

The walkway is of all-welded construction. It has a 
vertical clearance of 75 in. between the top and bottom. 
The side clearance is 21 in. for the top and the bottom 
ten in., and is 28 in. through the center portion. The 
vee has a non-skid surface with a minimum width of 

in. 


Here’s A Run Tuat Grosses $40 a TratNn-MILE !—Only the 
simplest arithmetic is required to prove that the Deadwood 
Central System is the country’s most prosperous railroad. 
Less than a mile long, its one train hauls, for a fare of 10 
cents apiece, in excess of 300 passengers each time it tra- 
verses the grounds at the Railroad Fair in Chicago. An aver- 
age of 12,000 persons have ridden the little train daily since 
the fair’s opening on July 20, and the increasing business has 
required the addition of two more coaches. 

At the close of business on August 9, the fair had been 
visited by 956,021 persons. The 1,000,000th customer—who 
passed through one of the turnstiles on August 11 was pre- 
sented a set of the Encyclopedia Britannica. The largest 
previous week-end crowd was surpassed on Sunday, August 1, 
when there were 75,267 paid admissions to the grounds. A 
record week-day total of 53,408 customers passed through the 
turnstiles on August 5. 

The excellent reception of the show has assured its exten- 
sion at least through September. If attendance continues as 
at present, the fair may be held through October. Some 
thought is being given to its possible reopening next summer. 


Railway Mechanical Engineer 
SEPTEMBER, 1948 


Air Brake Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


706—Q.—Where does it go from chamber A? A— 
Through a filter into chamber B, and through a choke 
in the piston stem to chamber C beneath the piston, pas- 
sage 30 and chamber D behind the regulating valve. 

707—Q.—With the system being charged, what hap- 
pens? A.—The regulating valve is unseated, so that air 
| from chamber D can flow to chamber E passage 21 to 
ichamber F and discharge passage 21 to the brake valve. 
| 708—Q.—What results from taking air away from 
{chamber C beneath the piston? A.—The air in chamber 
|B, above the piston feeds into chamber C through a 
small choke, therefore a differential is created across 
the piston so that the higher pressure in chamber B 
'moves the piston downward. 

709—Q .—W hat results from this movement? A.—The 
|downward piston movement, unseats supply valve 11, 
compressing spring 9. 

710—Q.—-With the supply valve unseated, what hap- 
pens? A.—Main reservoir air can then flow from cham- 
ber A past unseated supply valve to chamber F and pas- 
sage 21 to the brake valve and charge the system through 
the brake valve rotary valve and controlled release 
positions. 

711—Q.—What feature does this feed valve have to 
regulate the air pressure and flow of air from the feed 
valve to the brake system? A.—The delivered air is 


connected back to the feed valve chamber G by pas- 
sage 32. 

712—Q.—W hat is the result when delivered air pres- 
sure in chamber G becomes greater than the tension of 
the regulating spring 21? A—Diaphragm 19 is moved 
upward, permitting spring 19 to seat the regulating valve. 

713—Q.—What results from closing the regulating 
valve? A—Air from chambers C and D is cut off from 
chamber E by the regulating valve, and is permitted to 
build up in chamber C beneath the piston through the 
choke in the piston stem. 

714—Q.—What is the eventual result of this build up 
in chamber C? A.—Equalization of pressure in cham- 
bers B and C on both sides of the piston. 

715—Q.—What happens when this equalization point 
is reached? A.—Spring 9 moves the piston upward, 
seating supply valve 11, cutting off flow of main reservoir 
air to chamber F and the delivery passage. 

716—Q.—How long will the feed valve parts remain 
in this position? A.—Until the delivery air in chamber 
G on diaphragm 19, becomes less than the value of the 
regulating spring. 

717—Q.—What happens then? A.—Diaphragm 19 
will be moved downward, unseating the regulating valve 
and again connecting air from chambers C and D to 
chamber E. 


Locomotive Boiler Questions and Answers 
By George M. Davies 


(This department is for the help of those who de- 
Sire assistance on locomotive boiler problems. In- 
quiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Cleaning Flues 

Q.—lIt is our practice to clean flues with air, inserting the 
cleaning pipe at the firebox end. How far should the cleaning 
pipe be inserted into the flue in order to clean them thor- 
oughly ?—R.E.D. 

A.—The general practice is to use a 34-in. diameter 
cleaning pipe at least one inch longer than the flues that 
are being cleaned and use it with air at not less than 100 
lb. per sq. in pressure. The flue cleaner should be inserted 
the full length above and below the units in flues that are 
equipped with superheater units and the full length of the 
open flues and tubes. When a short flue cleaning pipe is 
used, it only blows out the flues at the firebox end and 
tends to plug the front end of the flues, especially on flues 
equipped with superheater unts. 

The latest practice is to wash flues, using a flue-washing 
machine which combines air and water for washing out 
the flues. Much better results are obtained from washing 
the flues than from blowing them out with compressed 
air and it is also a quicker and easier operation as the 
flue cleaner does not have to contend with the soot and 
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dust. Washing the flues removes all the soot from the 
flues and superheater units which is a gain in heating 
efficiency and also extends the time between flue cleanings. 


Cold Riveting 


Q.—What are the advantages of bull riveting over hand 
riveting? What are the advantages of cold riveting, and 
what is the maximum diameter to which rivets can be driven 
cold? Can rivets in locomotive boilers be cold driven ?—E.L.R. 

A.—The advantages of bull or power riveting are great- 
er power which enables the operator completely to fill 
the hole, a steady squeezing pressure which upsets the 
entire mass of metal in the rivet at one time as compared 
with the repeated light blows of the pneumatic gun, the 
use of lower driving temperatures which reduce the 
amount of scale formations and the ability to hold pres- 
sure on the rivet until it has cooled below the critical 
temperature range of the rivet or 1,000 deg. F. 

Cold riveting is generally limited to rivet diameters of 
one inch and under, although cold rivets have been suc- 
cessfully driven up to and including 1-54-in. diameter. 
The advantages of cold riveting are the lower labor cost 
as no heater is required, a saving of fuel, faster assembly 
because rivets can be placed in holes by hand instead of 
with tongs and also well in advance of riveter, and a 
tighter fit because the hole can be reamed smaller without 
allowance for expansion due to heating and the lack of 
scales caused by heating. 

Rivets in locomotive boilers are driven hot. 
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Stud Holes in Welded Boiler Shell 

Q.—On several of our 4-8-4 locomotives we are applying 
all-welded shell courses in place of the original riveted shells. 
These shells have been prefabricated and shipped to us ready 
to apply, with the exception of the various stud holes for run- 
board brackets, pipe supports, etc. In applying these studs in 
the zone of the welded longitudinal seam are there any re- 
strictions as to how cluse these holes may come to the welded 
joint >—R.K.L. 

A.—The A.S.M.E. Code for locomotive boilers makes 
the following stipulations as to applying unreinforced 
holes to welded seams: Unreinforced holes may be ma- 
chine cut through welded seams that have been stress- 
relieved and radiographed. The joint efficiency as well as 
the ligament efficiency shall be considered in calculating 
the thickness. Such holes may be threaded, provided that 
in the portion of the welded joint in which the holes 
are cut the following additional requirements are met: 
(1)—The welds have been examined by the magnetic 
powder method on both sides and found to be satisfac- 
tory, and (2)—The weld shall contain no slag inclusion 


or defect longer than 0.15 T (where T is the thickne- 
of the weld) but in no case greater than 34 in. If e:!~ 
item (1) or (2) is not complied with, the unrein force 
holes for threaded connections may not be placed clo-:: 
than '4 in. to the edge of the fused metal. 

Although these rules do not necessarily aply to locon: - 


tives under the jurisdiction of the I.C.C. they do ser: į 


as a guide for good procedure. 
Aging of Steel 


Q.—What does the term “aging” mean when applied + 
firebox sheets ?—E.V.L, 

A.— Aging in steel is the change in the physical prope- 
ties with the passage of time. This change manifests its: 
in boiler firebox steels by a raising of the yield andl uk: 
mate strength, accompanied by a corresponding loss ‘- 


ductility. On locomotive boilers the aging of the fireky = 
sheets is accelerated due to the stresses set up in t: 
sheets each times locomotive is fire up at boiler washiri- 


and by the repeated heatings and coolings caused by tv 
feed water passing over the hot metal. 


Questions and Answers on Locomotive Practice 
By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address o fthe writer, whose identity 
will not be disclosed without permission to do so.) 


Determining Side Swing 

Q.—How can the side swing of an engine truck for a given 
curve be determined ?—R.I.V. 

A.—The amount of side swing which a truck needs on 
any curve will depend upon three things: first, the radius 
of the curve; second, the length of the driving wheel base 
and third, the length of the total wheelbase. The most ac- 
curate method of determining the truck side swing neces- 
sary on a curve is to lay out the curve to some convenient 
scale and lay down the wheelbase of the engine on the 
curve. The front drivers will, of course, crowd against 
the outer rail so that whatever side play there may be 
between the rail and flange will allow the wheels to move 
out beyond their normal position. The back drivers will 
tend to run toward the inside rail as much as the inter- 
mediate wheels will allow. Keeping in mind the amount 
of spread between rails allowed on the curve we may 
locate each pair of drivers, obtaining the center line of 
the engine. Then, by locating the truck wheels we may 
find the distance which the truck center must move later- 
ally to accommodate the curve. 


Normalizing Rod Forgings 

Q.—What is the proper procedure for normalizing carbon- 
vanadium forgings, such as side rods, etc. Does the procedure 
vary from that of plain carbon steel forgings ?—E.R.M. 

A.—The procedure for normalizing plain carbon-steel 
and carbon-vanadium steel forgings, such as side rods, 
etc. is generally the same. The general practice is as fol- 
lows: Carbon vanadium steel and chrome vanadium steel 
forgings must be normalized or air annealed after forging 
and straightening are completed. In charging the forgings 
into the furnace for normalizing all long rods should be 
placed on edge and supported every three feet on iron 
blocks to prevent warping or sagging. Forgings must not 
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be piled one upon another and they should be separate! 
sufhciently (at least three inches) to permit free circula- 
tion of heat to all parts of the forgings. 

The forgings should be reheated slowly and uniform. 
in a furnace to a temperature at which the scale will jux 
form on the forgings. This temperature is 1,500 deg. F. 
to 1,600 deg. F., which corresponds to a light or bright 
cherry color in the diffused daylight of the ordinary forge 
shop. The flame in the furnace must not be permitted t 
play directly on the forgings. 

After the forgings have been brought uniformly up i 
heat, they should be held at the temperature for at leas: 
one hour per inch of diameter or thickness, then remove. 


from the furnace, separated at least six inches and allowet — 


to cool freely in the air, protected from rain or snow 
Under no circumstances must the forgings be quenched 
in water or any other cooling medium. Where a car- 
bottom furnace is used the bottom with the forgings wil. 


be withdrawn from the furnace and allowed to cool to- 


gether in the air. 
Fastening Pipes to Cab Deck 


Q.—On many of our steam locomotives we have varicu- 
steam pipes, such as a stoker steam pipe and a booster stear: 
pipe fastened to the cab deck with suitable cast-steel clamp: 
Could this condition be interpreted as being a violation «: 
Rule 116 (c) ?—R.E.S. 

A.—Rule 116 (c) of the Laws, Rules and Instructicn: 
for Inspection and Testing of Steam Locomotives an: 
Tenders and their Appurtenances is as follows: “Steam 
pipes shall not be fastened to the cab. On new constr- 
tion or when renewals are made of iron or steel pipe sn'- 
ject to boiler pressure in cab, it shall be what is cor: 
mercially known as double-strength pipe, with exv: 
heavy valves and fittings.” The securing of the stoker a: 
booster steam pipes to the underside of the cab deck pls: 
would not be considered as a violation of this rule becaus: 
the deck is generally considered to be an extension ~: 
the runboard and not part of the cab. The cab is cer- 
sidered as the housing resting on the deck plate. I wou. 
not consider this rule as applying to steam pipes outsi<c 
of the cab that are securely fastened to the underside 
the cab deck plate. 
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Diesel Locomotive Questions and Answers 


By J. R. Benedict 


STEAM GENERATOR CFK-4225 Tyre 


Q.—W hat action should be taken if high temperature 
switch operates? 

A.—To reset high temperature switch, open fuel bypass 
valve and turn operating switch off. Blow steam separator 
down far enough so that all pressure switch fingers close, 
and refill coils. Restart steam generator, and observe 
water pressure which should not be over 100 Ib. above 
the steam pressure. If it is high, build up steam pressure 
to 200 Ib., open up coil blow-down valve, and blow coils 
out backwards. After this is done, refill steam generator 
with water, and restart. 

Q.—W hat action should be taken if there is insuffi- 
cient water at water-pump test valve? 

A.—Check for suction leak at both drain valves, water- 
treater tank cap, and all unions and nipples located in 
suction line from water pump to water storage tank, and 
for plugged pipes or strainers. If suction screens are 
clean and no leaks are found, remove check valve; put air 
hose in pipe to storage tank, and blow storage tank screens 
clean. Check if water pressure gauge is fluctuating violent- 
ly indicating water pump is air bound. If water supply 
is adequate and water pressure is high, blow coils back- 
wards through coil blow down valve. If this fails, at next 
stop close train-line valve and build train-line pressure 
to 200 Ib. by other steam generator. Quickly open de- 
fective steam-generator train-line valve and coil blow- 
down valve in order to back blow coils completely. 

Q.—IW hat action should be taken if fire does not burn? 

A.—If fire does not burn, check ignition, air, and fuel. 
If ignition fails, check thermal switch for tripping, motor 
generator set for bad brushes, dirty commutator, broken 
wires, or seized bearings. Check electrodes for gap of 
3/16-in., and for carbon or broken porcelain. Check 
transformer for loose or broken wires. If unable to ob- 
tain a spark, use fuse or burning paper to start fire. If 
this procedure is used, the output of the other steam gen- 
erator must be reduced so that defective generator fire 
will not stop. If air fails, check the shut-off valve, reduc- 
ing valve, and air strainers. If fuel fails, check manifold 
and nozzle pressure gauges. Check for suction leak from 
fuel pump to storage tank; and check pump coupling, 
manifold filter, Purolator filter, solenoid filter, fuel bypass 
valve, 80-Ib. relief valve, and key metering valve which 
should be open approximately one full term. Adjustment 
of key metering valve should not be changed on line of 
road except as a last resort to prevent failure. Check 
fuel control-valve fulcrum arm for movement. If it does 
not move, fuel control diaphragm is probably broken ; and 
fuel-control fulcrum arm should be blocked down with 
wood. Improper operation of fuel solenoid valve could 
be caused bp poor contact at the No. 1 heavy-duty relay, 
the No. 1 heavy-duty relay shunt wire loose or broken, 
poor contact at low-air pressure switch, shorted or bad 
wire to fuel solenoid valve, dirty fuel strainer at fuel 
solenoid valve, or a bent needle valve in the fuel solenoid 
valve in which case it will be necessary to reverse fuel oil 
lines to and from the fuel solenoid valve. 

Q.—W’hat action should be taken if motor will not 
operate? 

A.—Check pressure switch contacts, operating switch, 
motor overload contact, and 30-amp. fuse, coil blow down. 
interlocks normally closed, out-fire relay interlocks norm- 
ally open, high temperature and high stack switch inter- 
locks normally closed, wires on pressure switch, 80-amp. 
thermal element, brushes and commutator of motor, all 
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heavy duty relays, resistors, and low-stack switch inter- 
locks normally open. 

Q.—W hat action should be taken if low- or high-stack 
switch operates? 

A.—If low-stack switch operates, check fuel, water, 
and air pressure. If these are normal, and switch still 
operates, remove switch; and clean contacts and spring. 
If high-stack switch operates, blow steam generator 
down; and refill. This will cool the exhaust stack, be- 
cause it will operate generator blowers. With steam pres- 
sure at 200 Ib. operate the soot blowers thoroughly. If 
not equipped with soot blowers, break up and place sev- 
eral soot-blower sticks in fire pot, restart steam generator 
and, if necessary, add another stick later on. 

Q.—W hat action should be taken if alarm bell rings 
when swtch is turned to start position? 

A.—Check coil blow-down contacts, high-stack switch, 
high-temperature switch, out-fire relay, motor overload 
switch contacts, and 30-amp. fuse. 

Q.—What action should be taken if the boiler water 
pump leaks during operation? 

A.—When piston plunger packing is leaking there 
should be no adjustment enroute unless absolutely neces- 
sary because any binding of the chevron packing on the 
plunger will result in failure of parts inside the pump. No 
attempt should be made to stop a small amount of leakage 
at this point as a small amount of leakage is desireable. 
Valve springs must not be distorted or sprung. The tem- 
perature of the water supply should be kept as low as 
possible to prevent freezing because hot water affects 
the piston packing and on Type DP-4’s it destroys the 
vacuum in the suction line from the water tank under- 
neath the locomotive. Also on DP-4’s during freezing 
weather, the steam heating valves into the suction lines 
may be opened only when not operating the boiler and 
closed when operating it. During freezing weather when 
the supply tanks are being filled enroute the steam-heat 
valves to the water tanks should be opened to prevent 
the formation of ice but these valves should be closed 
when the water becomes slightly warm, which can be de- 
termined by feeling the boiler water treater tank in the 
engine room. 

Q.—W hat action should be taken during cold weather 
if the boiler-return line freezes and water backs up in the 
separator? 

A.—The surplus water can be kept low by blowing 
down the separator through the water glass or gauge cock 
drains, the separator drain, or the drain cock at the return- 
water bucket trap. If water must be conserved, it can be 
returned to the water tank by disconnecting the return 
line and connecting the spare hose from the separator 
to the water tank. During cold weather when blowing the 
separator down, the valve should be kept open long enough 
to blow all of the water out of the separator and the drain 
pipe permitting dry steam, which will not freeze, to pass 
through. 

Q.—What action should be taken during cold weather 
in case a locomotive is delayed behind a wreck? 

A.—If possible, water should be obtained from emer- 
gency water station ; or arrangements should be made with 
dispatcher to have a fire truck from the nearest town 
supply water to the locomotive. Only one boiler should 
be operated at a time supplying as little steam to the train 
as possible. One Diesel engine should also be operated 
to keep main reservoir and batteries charged, alternating 
between units to balance fuel and water consumption. 
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ELECTRICAL SECTION 


Loading Resistor for 


Testing Diesel Power Plants 


Fig. 1—Forced ventilated resistor (side cover removed) de- 
iret bes loading Diesel-electric locomotive power plants up to 
r P- 


Tue increasing number of Diesel-electric locomotives 
appearing on American railroads has necessitated the 
development of special equipment for their adequate 
maintenance. An example of such equipment is pictured 
in Fig. 1, which shows a loading resistor specifically 
designed to facilitate load testing of Diesel-electric loco- 
motive power plants in sizes up to 2,000 hp. 

In maintaining any power plant, the ability to measure 
its output is basic to the determination and correction of 
its defects. The more highly-developed nature of Diesel- 
electric locomotives, which gives them their superior 
performance, makes such a performance check during 
routine maintenance and overhaul very desirable. 

Electric power transmission lends itself admirably to 
power measurement. With a resistor to load the Diesel’s 
generator and a voltmeter and ammeter to measure the 
electrical-power output, the engine power is readily cal- 


*Control Engineering Division, Locomotive and Car Equipment Divisions, 
General Electric Company, Erie, Pa. 
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By E. F. Weiser* 


Portable unit with variable 
loading resistance, checks 
engine output and genera- 
tor and control performance 
and provides for run-in tests 


culated by converting the electrical-power reading to 
horsepower and correcting for the generator efficiency. 
In maintenance testing, however, such calculations are 
not necessary since, if the electrical output is up to 
standard, it is proof that the engine output is satisfactory. 

It is equally important to determine generator and 
control characteristics. If the resistance load used is 
variable in sufficient steps and is connected in place of 
the traction motors, it provides a means of checking the 
generator and its control over their operating range as 
well as checking the engine output. 


Power Plant Characteristics 


A brief review of the Diesel-electric locomotives power- 
plant characteristics shows how a variable resistance load 
aids in their determination. At low train speed, the trac- 
tion motors require low voltage and high current from 
the generator. As the train speed increases, higher volt- 
age is required and consequently the current must de- 
crease to avoid overloading the engine, since its maximum 
power is fixed and is proportional to the product of volts 
and amperes. If one increases, the other must decrease 
to maintain the same power. l 

A typical power output curve for a large Diesel-electnc 
locomotive generator is shown in Fig. 2. By selecting 4 
loading resistance setting of 0.160 ohms, and operating 
the engine at the full speed and power position of the 
throttle handle, the volt and ampere readings at pout 
“C” on Fig. 2 should be obtained. The other indicated 
ohmic values set on the resistor should give volts and 
ampere readings at points D, E and F. Readings falling 
below those expected, show the power plant to be det- 
cient and correct engine or control adjustments can be 
made on the spot. For lower power settings on the engi 
throttle (lower engine speed and power) similar curves 
such as JK are obtained. 

Again referring to Fig. 2, the generator power output 
in watts, the product of volts and amperes, will be foun 
to be the same at points B, C, D, E, F and G. Thus, 
over this part of the curve, the power output is constant 
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and is equal to the engine power less the power required 
by auxiliaries and the generator losses. At point “B,” 
the full rated generator load current is reached and the 
generator control limits further increase to protect the 
generator. A resistor setting of 0.0525 ohms will give a 
current at full engine-throttle position corresponding to 
point “M.” The correct current reading at point “M” set- 
ting indicates proper setting of the current limit control. 
Similarly, in the “G” to “H” portion of the curve, the gen- 
erator field limiting control prevents exceeding the field 
current rating of the generator. By using a resistance 
value of 0.945 ohms, point “N” will be obtained at full 
engine speed and the functioning of the field current 
limit control can be checked. 

The loading resistor is also very useful after over- 
hauling the Diesel engine, as a run-in period under con- 
trolled conditions with increasing load is extremely ad- 
visable to prevent costly damage if defects should appear 


Generator Volts 


5 10 15 20 25 30 35 
Generator Amperes- Hundreds 


Fig. 2—Typical volt-ampere output curve for 2,000-hp. Diesel- 
electric locomotive power plant 


during the breaking-in period. Loading the engine by 
means of its generator and a variable resistance load 
easily accomplishes controlled running-in of the engine 
without exceeding the current rating of the generator. 


Resistor Requirements 


To accomplish the above tests, a loading resistor should 
possess the following features : 
_(1) Resistance variable in suitable steps to fit various 
sizes of traction generators. 

(2) Stable resistance settings permitting operation 
without continued readjustment. 

(3) Continuous capacity of at least 1,800 kw. 

(4) Voltmeter and ammeter for measuring generator 
output. 

(5) Means of removing generated heat from vicinity 
of locomotive and personnel. 
. (6) Portability for maximum utility and convenience 
In testing, 

(7) Low first cost and maintenance. 
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Fig. 3—Single-resistor section showing element and 


insulation 
frame s 


Resistor Features 


A forced air-cooled design, as shown in Fig. 1, was 
chosen as most suitably filling the above requirements. 
Intensive blowing of a specially designed metal strip 
resistor made possible considerable reduction in size 
over conventional resistors. 

Twelve sections of resistance as illustrated in Fig. 3 
are connected through suitable switches and bus-bar con- 
nections to permit arranging sections in series for higher 
resistance steps, or in parallel for lower resistance steps. 
Various other combinations of sections in parallel with 
sections in series result in intermediate values of resist- 
ance. Eight resistance values are obtainable as drawn in 
on Fig. 2, and cover sufficient range to test locomotives 
from small horsepower industrial switchers up to and 
including 2,000 hp. road locomotives. 

To provide forced ventilation of the resistor, a 30 hp. 
vertical blower motor is mounted at the base of the re- 
sistor and is directly connected to an axial-flow fan which 
blows upward. The 12,000 cu. ft. per min. of air pro- 
vided by the fan is distributed by a diffuser (see Fig. 4) 
evenly over the face of the stacked resistor sections. As 
shown in Fig. 3, the resistor sections are enclosed by a 
frame of insulation material which, when stacked with 
other units, forms a duct for the air and also supports 
the ribbons of resistance alloy in the air stream. As 
shown in Fig. 5, the air passes between the ribbons, 
which are a “Vee” cross section to provide mechanical 
rigidity, and on into the next resistor section, cooling 


„each of the twelve resistor sections in succession. The 


connectors between the ends of the resistor strips incor- 
porate supporting pins which can slide freely in the holes 
in the enclosing frame, permitting free expansion of the 
strips as their temperature increases. 
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The air stream enters the resistor stack at approxi- 
mately 45 m.p.h. and leaves the top of the resistor ver- 
tically at approximately 90 m.p.h. due to the increase in 
its volume with the increase in its temperature. This 
velocity is sufficient to carry the hot-air stream upward 
away from the locality of the locomotive and personnel. 

Sufficient resistor-ribbon area and cooling air is pro- 
vided to dissipate continuously up to 2,300 hp. An am- 
meter and voltmeter (see Fig. 1) are mounted over the 
door enclosing the switches and are connected to read 
the input to the resistor. The blower motor can use a 
portion of the power being dissipated and so is connected 
directly across a part of one resistance section. Complete 
reliability of the blower power supply is thereby assured 
and the blower will operate at a speed and air delivery rate 
proportional to the power input to the resistor. Total 
enclosure of all live switches and other parts improves 
the appearance and protects personnel from dangerous 
voltages. The power cables for connecting the resistor 
to the propulsion generator are connected to the main 
resistor bus bars internally and emerge from the lower 
left side of the resistor. Since the resistor can be set 
close to the locomotive, only short lengths of cable are 
required. 


Comparative Resistors 


The marked savings in size and cost realized by the 
use of intensive blowing of a comparatively small and 
compact resistor are illustrated in Table I which shows a 
comparison of the blown resistor with an unblown metal 


element resistor and the familiar water rheostat of equal 
continuous power ratings. 


Table I—Comparative Data on Three Types of Resistors 
of 2,300-Hp. Continuous Capacity 


Blown Unblown Water 

resistor resistor rheostat 
Weight in Ib 10,000 40,000 
Volume in cu. ft. 83 473 2,000 
Floor space in sq 10.5 285 200 
Type of installation .-Portable Fixed Fixed 
Relative cost installed.................. 1 


The familiar “water box” or water rheostat capable 
of absorbing 2,000 hp. continuously becomes quite cum- 
bersome in size as well as expensive and non-portable. 
The attendant foundations and plumbing for cooling 
water supply and drainage, and power bus work for a 
workable installation, tip the scales in favor of the 
portable air-cooled design. Replacement of rusted and 
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corroded parts and supply of water and salt for water 
rheostat represent quite an item of operating cost not 
encountered in the air-cooled design. The most exas- 
perating feature of the water rheostat, however, is its 
resistance variations with load and temperature. Con- 
trolling the load on the generator requires constant atten- 
tion of an operator, whereas the metal resistor of the 


Fig. 5—Cross section of resistor elements showing “Vee” section 
of ribbons and path of cooling air 


unit described above is completely stable and dependable 
and operates without attention. 

The resistor described, although designed primarily 
for testing Diesel-electric locomotive power plants, is 
applicable to any large direct-current power dissipation 
job. With a separate direct-current power source for 
the d.c. blower motor and proper voltmeter and ammeter, 
it may also be used on alternating current. The insula- 


Fig. 4—lInlet and outlet 
view (top and bottom, 
respectively) of air diffuser 
to distribute fan air over 
the resistor 


tion is adequate for 1,200 volts and bus bars are suitable 
for continuous running at a maximum of 3,200 amp. 

The compact design and high ratings made possible 
by intensive blowing, elimination of organic insulation 
and allowance for free expansion of the resistor elements 
have opened up many new fields of application. The 
design enjoys advantages in cost, size and weight over 
conventional resistors. 

Variations of the above design have been applied for 
dynamic braking on Diesel-electric locomotives and as 
braking and accelerating resistors on electric locomotives. 
Smaller versions are also practical and competitive on 
a cost basis down to about 100 kw. in size. If physical 
size is of primary consideration, blown units are feasible 
in ratings of several kilowatts, the limiting factor being 
the cost and size of available motors for operating the 
blowers. 
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Reconditioning 


Worn Traction Motor Housings 


Tue phenomenal increase in the number of Diesel lo- 
comotives, both for road and switching service incurs 
unusual maintenance and repair problems. This is 


largely the result of severe conditions under which 
such equipment operates. Exposure of certain locomo- 
tive parts to heat, cold, snow, rain, dirt, dust, ice and 
water hastens part wear and breakdown. 


A good 


Fig. 1—Bearing caps have been removed from the traction motor 
—tThe motor housing immediately behind bronze bearings must 
be built up by welding and then machined 


example is that of traction motors which must operate 
efficiently at all times regardless of weather and climatic 
conditions. 

Little imagination is required to realize the tremen- 
dous power loads carried by such units and the necessity 


Fig. 2—The traction motor 
housing is bolted directly 
to the horizontal boring- 
machine toble 
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By Donald M. Laflin* 


i Procedures for machining the 
wear points on motor housings 
to their original dimensions 
after worn surfaces have been 
restored by means of welding 


for outstanding truck design to support and carry the 
motors. It should be recognized, even under the best 
operating condition, traction motors are subject to ex- 
traordinary shock and strain. Regardless of the type of 
motor mounting used, whether it be axle-hung with 
nose suspended common for d.c. type units, geared 
quill above the axle-type mounting, or motor and quill 
mounted on the frame for a.c. type units, there are 
definite wear points. Characteristically, these points 
occur: 

(a) Immediately behind the axle bearing and on the 
axle cap spline. 

(b) On the housing face. 

(c) On the gear-case supports and motor nose piece. 

Continuous wear through external conditions eventu- 
ally causes axle misalignment, improper meshing of 
reduction gears, noise and, in aggravated instances, 
complete breakdown of the truck assembly. 

While replacement of complete traction motors may 
have been practical at one time, this condition does 


"Assistant General Sales Manager, Giddings & Lewis Machine Tool Co. 
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not prevail now, largely because of the number of 
motors involved and the uncertainty of obtaining new 
units in a reasonable length of time. 


Factors Involved in Traction Motor Reconditioning 


Once traction motors are brought in for repairs a 
definite maintenance pattern is followed. 


Insofar as 


Fig. 3—WMotor housing in the process of being rebored—Two 
cutters are used to speed this operation—Full support of the 
boring bar between the machine headstock and the support 
column insures accurate alignment 


rebuilding and reconditioning the electrical elements, 
such as rotors, stators, field wiring, etc., this is a subject 
within itself and will not be treated in this discussion. 
Attention should then be focused upon the traction- 
motor housing and the methods used to rebuild it. 

Reference to Fig. 1 shows a typical d.c. type axle- 
hung traction motor with bearing caps removed. The 
motor will be taken from the truck assembly for recon- 
ditioning, electrical components will be removed and 
the housing will be cleaned for inspection. 

Before machining of any kind is performed on a 
motor housing, it is carefully checked and wherever 
wear occurs, such spots, or even housing sections, are 
filled by welding. This method of replacing metal pro- 


Fig. 4—Facing the journal bearing with a Davis stub boring bar 
and block type cutter 
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vides the extra stock used to machine the casting to its 
original dimensions. 

In this particular unit for a gas-electric motor car, 
greatest wear occurred immediately behind the journal 
bearings. 

The reason was largely the tremendous vibrations 
caused by severe service. As space increased between 
the journal bearing and housing, the drive-wheel gear 
shown and its armature pinion could not mesh properly. 
This eventually caused trouble in the overall truck 
operation and it was necessary to remove the motor 
for repairs. 

In Fig. 2, a traction-motor housing is bolted directly 
to the table of a horizontal boring, drilling and milling 
machine. By extending a line bar through the two 
bearing holes, with bearing caps in place, see Fig. 3, 
it is possible to bore both holes simultaneously. The 
procedure in this case provides for bolting centering 
plates on the housing. These duplicate the end shields. 
Four bolt holes in one end of the motor frame indicate 
where the plate fits. A centering shaft is placed be- 
tween the plates to simulate the armature shaft. With 


Fig. 5—Special work-holding fixture mounted on a standard 
rotary table—Amply constructed, this fixture rigidly supports the 
motor housing—The motor housing is placed on a rotating plote 
to simplify machining supports and nose piece 


this bar or rod in place, it is quite simple to establish 
the center distance between the motor and the bearing 
bores. Table movement and machine scales and verniers 
are used to accurately establish this distance. é 

Boring operations follow. Parallelism of bores is 
maintained to required specifications. In Fig. 4, the 
machine operator is using a Davis block type cutter to 
face the bearing cap and cheek. A longer bar will be 
used to back-face the opposite bearing, making it un- 
necessary to change the work setup. Bearings are then 
fitted into the bores and once again the housing is re 
turned to its original condition. 

This machining procedure is followed in the shop: 
of two large railroads where unit production is not 
extraordinarily high. However, in those shops where 
numerous motor housings await machining and where 
a series of operations must be made to return the cast- 
ing to its original condition, a different method of 
handling is followed. 
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Increased Production By Work Holding Fixture 


Mounting the motor housing directly to the machine 
table as previously shown requires too much produc- 
tive time especially when hundreds of motor frames 
await machining. To speed production of traction- 
motor housings and maintain daily work quotas, a large 
eastern concern engaged exclusively in this type of 
work has devised a special holding fixture to mount 
on a standard rotary table. Use of this arrangement 
makes it possible to perform a series of operations in 
a single work setting. Reference to Fig. 5 shows the 
workpiece, fixture and rotary table. 

This fixture is made of heavy fabricated steel bars 
and rigidly supports the awkward casting. Adjust- 
ment of hold-down bolts, jacks and jack screws brings 
the work piece into correct machining position. This 
is vitally important because all machined surfaces must 
be in proper relation when the traction motor is re- 
assembled and placed on the locomotive truck. After 
this initial setting is made, it is unnecessary to make 
further setups for milling, boring and facing the hous- 
ing as indicated. Machining progresses in planned 
sequence. 


Operations Performed on Traction-Motor Housing 


The method of reclaiming the housing is indicated 
in Fig. 6 by the weld fill which clearly shows the sur- 
face wear points with the exception of the frame fit. 
After filling, the end of the casing must be bored and 
faced, also the journal bearing seat must be bored and 
faced. Then in a second setup which will be described 
later, the housing supports and nose piece are machined. 

The first operation on the housing is that of milling 
the bearing splines to receive the axle bearing caps. It 
is interesting to note that dimensions are determined 
from the bearing cap seat immediately above the 
splines. The latter is being milled in Fig. 6. The bear- 
ing cap seat surface does not require machining or 
reconditioning for there is no wear at this point. 

After both splines have been milled, see Fig. 7, the 
bearing caps are bolted into place and the rotary table 


Fig. 7—From the bearing- 
cap seats shown, all finish 
machining dimensions will 
be calculated 
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Fig. 6—Milling the axle bearing spline—The weld build up is 
shown both on the face of the large armature bore and the bear- 
ing-face bore 


is indexed 90 deg. A continuous feed facing head 
is then mounted on the horizontal boring machine head- 
stock and the armature opening is bored and faced. 
The dimension on this 22.137-in. diameter is held to 
— .000 + .002 in. Center distance is easily established 
by using the machine’s scales and verniers, measuring 
from the bearing cap seat to the armature bore center. 
Upon completion of this work, the axle bore is faced. 

When one end of the housing i is completed, the rotary 
table is indexed 180 deg., thus presenting the opposite 
surface to the cutting tool. The axle bore is faced, 

(Continued on page 100) 


(509) 97 


Fig. 1—One of the trainphone-equipped cabin cars, showing the 
location of the battery box, the generator and charging receptacle 


Fig. 2 (above)—Generator, suspension, pulleys and charging 
connections 


Fig. 3 (below)—The regulator cabinet is accessible from the 
inside of the car 


Trainphone 


Power 


Supply 


Pennsylvania obtains the power 
required for cabin cars from a 
1-kw. axle-driven generator with- 
out the need for regular charg- 
ing from a wayside power source 


Tue Pennsylvania Railroad is now making extensive 
use of the inductive type Trainphone for communication 
between the front and rear of freight trains, train-to- 
wayside and for train-to-train communication. In the 
process of developing this system, the railroad has also 
developed a simple and satisfactory means of supplying 
the electric power required for cabin cars. Except for 
emergencies and such charging as may be required at 
each ten-day inspection period, all of the power needed 
by each cabin car is supplied by a 1-kw. axle-driven gen- 
erator. Communication power requirements on the loco- 
motives are supplied by the headlight turbine-generator 
set. 

In addition to about 450 engines equipped, Trainphones 
are now in service on 90 cabin cars, one of which is 
shown in Fig. 1, on the 130-mile Middle Division between 
Enola, Pa., and Altoona, and 12 cabin cars on the 50-mile 
Belvidere-Delaware Branch of the New York Division 
between Trenton, N. J., and Phillipsburg, two of the 
latter running through to Enola, Pa. On the Middle 
Division, most freight trains are preference, or through 
freights. Service on the Bel.-Del. Branch includes some 
local freight trains, but even on these trains, axle- 
generator charging is usually sufficient to keep the bat- 
teries on the cabin cars in good condition. 


Cabin Car Power Supply 

The axle-generator shown in Fig. 2 is a 1-kw., 45- 
volt, body-hung machine with constant-tension suspen- 
sion. It is driven from an axle by a 3-in., 4-ply balata 
belt. The axle pulley is 18 in. in diameter and has a 10-in. 
crowned face. The armature pulley is 7 in. in diameter 
and has an 8-in. straight face. The belt fastener is 2 
bolted clamp type. 

The generator regulator, reverse current relay, and 
voltage regulator, shown in Fig. 3, are in a cabinet in a 


Railway Mechanical Engineer 
SEPTEMBER, 1948 


Fig. 4—The battery box with the door open for inspection 


corner of the car under one of the seats, and are ac- 
cessible from the inside of the car. Full generator load 
is obtained at 18 m.p.h. 

Both nickel-iron-alkaline and lead-acid type batteries 
are used. ‘The lead-acid batteries comprise 16-cells rated 
225 amp.-hrs. at the 8-hr. rate. They are assembled in 
four monobloc cases, and the total weight is about 1,100 
lb. per set. The maximum permissible size of each 
monobloc is: length 2914 in., width 1234 in. and height 
1148 in. The battery size was determined by battery 
drain and average length of time on the road for a round 
trip. It is sufficient to supply adequate power in the 
event of a belt or generator failure en route. The load 
on the system is about 325 watts for receiving and 585 
watts for s ending. 

The battery box is also under the seat, adjacent to 
the regulator and reverse current relay cabinet, but the 
battery box is accessible only through a door in the side 
of the cabin car as shown in Fig. 4. It is sealed off from 
the car interior, and is ventilated to the outside. There 
are also vents in the bottom of the box to provide for 
cleaning. The interior of the box, including the block- 
ing and flooring are coated with asphaltum paint. The 
batteries are securely blocked above the center line of 
gravity of the trays to prevent breakage or shifting 
under road impact. 


Inspections and Terminal Charging 

Batteries are checked for specific gravity, voltage and 
electrolyte level at ten-day intervals. They are also given 
a charge at this time if it is necessary. The standby 
charging facilities are also used in between the ten-day 
inspection periods in case of a generator or belt failure 
on the road. 

Terminal or standby charging facilities are available 
at one end of the Division only. There is one at East 
Altoona, Pa., and one at Phillipsburg, N.J. Power is 
supplied at East Altoona by a motor-generator set con- 
sisting of a 220-volt, 3-phase, 60-cycle, 25-hp. motor 
driving a 60-volt, 300-amp. d.c. generator as shown in 
Fig. 5. This also shows a glass container with a soda 
solution for use in case battery acid is spilled on the 
body or clothes. 

The charging jack No. 1 on the switchboard is used 
for charging spare batteries which are kept in a room 
adjacent to the generator room. 

There are five 100-amp. charging receptacles, spaced 
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Fig. 5—Charging generator, switchboard and controls—Soda 
solution is used for counteracting acid action 


Fig. 6 (above)—Cabin car servicing track with paved roadway 
for trucks when replacing batteries or generator 


Fig. 7 (below)—Application of generator jack buggy and belt 
slackener—the latter is used when replacing belts 
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at intervals along the servicing track at East Altoona, 
two of which are shown in Fig. 6, and four receptacles 
at the Phillipsburg installation. Jumper cables with plug 
terminals are used for making connections between the 
wayside receptacles and the cars. A standard battery 
charging receptacle is mounted on each side of the car 
to the battery box. 

The jack buggy used for replacing a generator and 
the belt slackener are shown on the ground in Fig. 6, 
and are shown as used in Fig. 7. These devices are easily 
applied and have been found useful. 

Failures of power supply occurring en route are re- 
ported at destination by the freight conductor, and neces- 
sary repairs are made or servicing provided promptly. 
Spare sets of batteries are available for emergency re- 
placement as required, but such battery replacements 
have been infrequent. 

Voltage regulation and tube life on the cabin cars 
have proved to be better than on locomotives. 


Reconditioning Worn 
Traction Motor Housings 
(Continued from page 97) 


the milling cutter removed and a line boring bar placed 
in the machine spindle. Axle bore is then machined. 
This bore, like the armature opening, is determined 
from the bearing cap seat, which is of course the locat- 
ing point for all precision machined surfaces. 

The 22.137-in. armature bore is completed and faced. 


A 66-ton Whitcomb 
Diesel-electric locomo- 
tive being loaded 
aboard the S. S. Mor- 
macdawn, for ship- 
ment to Bahia, Brozil 
—The locomotive is 
one of a shipment of 
nine built for the Min- 
istry of Transport and 
Public Works ef the 
Brazilian Government 
by the Whitcomb Lo- 
comotive Company, of 
Rochelle, III. 
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The motor housing is then removed from the fixture 
and placed vertically on a simple rotating plate which 
is mounted on the machine table. This plate is shown 
in Fig. 5. It is then an easy matter to machine the 
housing supports and nose piece. 


Job Facts 


Machine: No. 340 table type Giddings & Lewis hori- 
zontal boring, drilling and milling machine with ex- 
tended saddle 

Standard machine accessories: Rotary table, con- 
tinuous-feed facing head 

Part: Traction-motor housing 

Material: Steel casting—weld filled 

Holding method: Special fixture and rotating plate 

Setups required: Two 

Setup time: Approximately 45 minutes 

Machining time: Ten hours average 

Dimensions: Parallelism — .000 in. + .002 in., di- 
ameters — .000 in. + .002 in. 

Tools: High-speed steel 

Coolant: Soluble oil 

From the foregoing information, the reader finds 
different methods of machining traction motors. Un- 
doubtedly, as the number of these motors increase, 
there will be advances made in re-machining the hous- 
ings. It should be remembered the overall accuracy of 
this type work depends largely upon completing as 
many operations as possible in a single work setting. 
To move the part from one machine to another auto- 
matically increases the possible cumulative error. 
Machining practices on awkward-to-hold work should 
be determined by the flexibility of the machine tool 
used and this should permit multiple operations on the 
part with minimum work setups. 
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Three-Wheel Swing- 
Boom Crane Car 


The model AJ Krane Kar is a gaso- 
line-engine-driven mobile crane 51 in. 
wide, 82 in. high and with an 11-ft. 
turning radius that will lift, swing and 
transport a 3,000-tb. load at a distance 
4 ft. from the front axle. The crane 
has a telescopic boom adjustable from 
9 to 14 ft. in length, a weight of 10,500 
tb., a drawbar pull of 3,000 tb. 

A 42-hp. gasoline engine furnishes 
power for all travel and crane opera- 
tions. There are four speeds forward 
and reverse with a maximum in either 
direction of 20 m.p.h. For hoisting 
and power lowering, and for boom 
topping, there are also four geared 
speeds, from 18 to 115 ft. per min. up 
and down, while for boom swinging 
through 215 deg., the same number 
of geared speeds permit this arc to 
be covered in 4 to 25 seconds. 

The Krane Kar has three separate 
power-reversing worm gear units, one 
each for hoisting, swinging and top- 
ping by power, which operations may 
be done either independently or simul- 
taneously, and with full load on the 
hook. A bank of three end levers con- 
trol the crane operations, one lever for 
each unit permitting movement in 
both direc tions and automatic break- 
ing and holding in neutral positions. 
The controls are of a sensitivity that 
permits the operator to raise or to 
lower a load a small fraction of an 
inch at a time. Should the operator 
stall the motor or step on the clutch, 
the load would automatically stop. 

For easier steering and greater trac- 
tion with greater loads the crane has 
a front wheel drive and rear wheel 
steering. The three point ground con- 
tact aids in attaining ability over irreg- 
ular surfaces. All wheels are one-piece 
solid castings and are equipped with 
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NEW DEVICES 


Timken roller bearings. Either solid 
rubber tires or pneumatic tires are 
available. With solid tires the trac- 
tion wheels are 36 in. by 6 in. and the 
steering wheel 28 in. by 7 in.; with 
pneumatic tires the sizes are 7.50 by 
20 and 7.50 by 15. 

The Krane Kar is a product of the 
Silent Hoist & Crane Company, Inc., 
841 63rd street, Brooklyn, 20, N. Y. 


Abrasive 
Cut-Off Machine 


The Bridgeport Safety Emery Wheel 
Company, Stratford, Conn., has de- 
veloped a fully automatic abrasive cut- 
off machine designed for high-speed 
cut-off of stock up to 2 in. square in 


The Bridgeport Safety Emery Wheel Com- 
pany's Model 51 abrasive cut-off machine 
can handle nearly all materials used in 
industry 


lengths ranging from % in. to 12 in. 
Known as the Model 51, the machine 
will handle practically all materials 
used in industry, including steel, brass, 
plastics and porcelain. 


The model AJ mobile swing boom crane has a capacity of 3,000 Ibs. at 41/2 ft. from 
the front axle—With a 51-in. width and an 11-ft. turning radius it can negotiate 


narrow and intersecting aisles in shops 
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The head assembly, which consists 
of an 18-in. abrasive cut-off wheel 
driven through V-belts by a 10-hp. 
motor, is mounted on a rocker shaft 


running in Timken bearings and is 


actuated by a hydraulic cylinder which 
feeds the wheel in and out of the cut. 
The hydraulically operated feed mech- 
anism is synchronized with the cutting 
head and automatically feeds a pre- 
determined length of stock into posi- 
tion where it is gripped by a holding 
vise. After the cut has been completed 
the wheel withdraws, the feeder re- 
turns to normal position, and the 
cycle is repeated automatically until 
the stock is exhausted or the machine 
is stopped by the operator. 


Hydraulic Axle- 
Centering Machine 


An automatic hydraulic axle-centering 
machine for renewing centers on axles, 
prior to turning operations, has been 
designed by the Lima-Hamilton Corpo- 
ration, Niles Tool Works Division, 
Hamilton, Ohio, to handle axles with 
or without the wheels mounted. When 
mounted on centers in the machine, the 
concentricity of journals, wheel seats 
and wheel treads may be checked. The 
axles can be chucked on the collar or 
journal, and in the case of unmounted 
axles, they may be chucked on the wheel 
seats. 

The machine consists of a bed, two 
sliding heads and two axle-chucking 
units. The rigħt hand head is assembled 
on a stand that slides on the bed and 
has an adjustment for accommodating 
various lengths of axles. The left hand 
head is mounted on a fixed stand bolted 
rigidly to the bed. 

The centering heads have anti-fric- 
tion bearings throughout. The spindles 
are fitted with a Morse taper socket for 
the centering cutters, and plain centers 
for checking concentricity. Each head 
is fitted and gibbed to the stands and is 
driven through worm gearing by a 3- 
hp., vertically-mounted motor. The feed 
and traverse are automatic. The heads 
are automatically lubricated from a res- 
ervoir and pump in each head. The 
spindle heads have clamps to hold them 
in position while checking the concen- 
tricity of axle journals and wheel treads. 

The chucking units, mounted between 
the centering heads, and the jaws are 
fitted and gibbed to the bed and stands 
respectively. By means of a left hand- 
right hand screw in each unit an axle is 
aligned with the spindle centers. The 
axles can be clamped on either the jour- 
nals or the collars. The units are ad- 
justable, with respect to length and di- 
ameter, to accommodate various size 
axles, both mounted and unmounted, 
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The Lima-Hamilton automatic hydraulic axle-centering machine. 


with either inside or outside journals. 

The machine has full automatic oper- 
ation, the cycle beginning when the op- 
erator places the manually-operated lever 
in the traverse position. The head then 
moves forward automatically, at the 
traverse speed, until a pre-set cam shifts 
it into feed. The head continues in feed, 
boring out the center, until the end of 
the axle comes in contact with a plunger 
on the face of the head. The plunger 
energizes a timing relay, and after a 
suitable time delay, during which the 
head is dwelling against a positive stop, 
the machine is automatically reversed 
and traverses back to its starting posi- 
tion and stops, prior to a new and com- 
plete automatic cycle. This procedure 
insures that all centers are bored to the 
same depth. 


Boring, Drilling and 
Milling Machine 


The Lucas table-type horizontal bor- 
ing, drilling and milling machine fea- 
tures finger-tip electric control with 
all movements of the spindle, head, 
table and saddle controlled from a 
pendant control which can be swung, 
raised or lowered within the opera- 
tor’s reach as required. This control 
station is so arranged that when the 
operator has become familiar with the 
relative location of the various push 
buttons and selector switches, he can 
control any movement or adjustment 
by touch without diverting his atten- 
tion from the work. 

Full directional control of the ver- 
tical, cross and longitudinal motions 
by a patented arrangement of buttons 
and switches on the front and side of 
the pendant show the direction of the 
motion controlled. Indicating lights 
are incorporated to show the units 
selected. By this multi-position re- 
mote control it is possible to jog, start, 
stop or reverse the spindle rotation 
quickly and to make slight movements 
or to feed or rapid traverse in either 
direction continuously. Table, head 
and saddle feeds can be operated in 
combination for contouring through 
push button manipulation. Automatic 
limit switch stops on all motions in 
both directions prevent overtravel. 
Engaging the electrical control for 
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motion in the opposite direction 
serves to back any unit off its limit 
trip. 

A large graduated dial on the front 
of the head shows the position of the 
spindle. An adjustable dial adjacent 
to it can be set to trip the spindle feed 
electrically at any desired distance 
within its entire range of travel, serv- 
ing as a full-length capacity depth 
gage. Limit switches located in the 
traverse dial in the head stop the spin- 
dle power motion automatically at 
each end of its nominal traverse. An 
automatic cycle for alternate feed and 
rapid traverse to the table may be set 
up by adjustable trips for milling in- 
terrupted surfaces. After feeding across 
the first of such a series of surfaces, 
the rapid traverse automatically en- 
gages to jump the space to the next 
cut and then automatically drops back 
to the feeding rate and so on for any 
desired number of repetitions of the 
cycle within the range of crossfeed, 
finally tripping out at the end of the 
cuts or limit of table travel. 

The speed change, milling feed 
change and distributing gear boxes 
are in a stationary position on the 
bed. Only the spindle feed change 


mechanism is located in the head 
which is driven directly off the spindle. 
The spindle final drive covers three 
ranges, slow, intermediate and fast. 
The total range of speed varies from 
a low of 12 r.p.m. to a high of 1,200 
r.p.m. to the 4-in. main spindle. High 
speeds are available for milling or bor- 
ing as well as for drilling with the 
rigid main spindle extended a consid- 
erable distance, as necessary to reach 
deeply recessed or offset surfaces. 

The machine has four ways, consist- 
ing of two conventional ways of hard- 
ened steel and two additional hard- 
ened-steel roller ways at the outer 
edges of the integrally cast bed exten- 
sion. The saddle has roller supports 
on the two outer hardened ways. The 
rollers are hardened steel and are ad- 
justable to provide uniform support 
on inner and outer ways. Leveling 
wedges, adjustable from outside the 
widened bed, furnish support at in- 
tervals beneath the main ways as well 
as beneath the roller support bearings 
at the outer edges of the widened bed. 

This horizontal boring, drilling and 
milling machine is a product of the 
Lucas Machine Tool Company, 12302 
Kirby avenue, Cleveland 8, Ohio. 


Valve and Tool Grinder 


The range of valve reconditioning 
equipment available from the Black 
and Decker Manufacturing Company, 
Towson 4, Maryland, has been ex- 
panded to include a No. 6 Universal 
valve and tool grinder. The machine 
accommodates flat-head and 15-deg. 
valves without special attachments or 
adjustments. Valve stem capacity 
ranges from 1⁄4 in. to 1% in., and the 
valve head capacity ranges up to 5% 
in. The machine has a double-ended 
wheel spindle as standard equipment 
which enables it to handle rocker 
arms, valve stems and tappets. 


The Lucas No. 460 horizontal boring, drilling and milling machine is designed with 
a speed range varying from 12 to 1,200 r.p.m. 
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Among the features of the grinder 
is an air chuck which grips or releases 
the valve stems instantly. The speed 
of the work head motor is adjustable 
to accommodate large- and small- 
sized valve heads. A switch slide bar 
automatically controls the work head 
motor so that the motor runs while 
the valve or tool is being ground and 
stops when the table moves away 
from the wheel. 

The wheel head assembly can be 


The Black & Decker No. 6 Universal valve 
and tool grinder handles flat-head and 15- 
deg. valves with stem sizes from 4-in. to 
1%-in. and head sizes up to 5'%-in. 


removed and replaced with special 
grinding attachments such as an inter- 
nal grinder. The wheel head carriage 
is movable for grinding large-diam- 
eter straight-type tools such as ream- 
ers, circular punches and dies. 

The grinder face is of welded con- 
struction and is rubber mounted on 
a steel cabinet. Standard equipment 
includes five twin grip collets, a collet 
push rod and nose piece for small 
valves, a rocker arm grinding attach- 
ment, a diamond and a cutter-type 
wheel dresser, a micrometer valve 
stem grinding attachment and a uni- 
versal depth gage. 


Electric Pony Express 


A new battery-powered electric truck 
featuring a dual set of controls that 


Electric Pony Express Truck 
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permits the operator to walk on either 
side of it or to ride it, has been placed 
on the market by Rocky Mountain Steel 
Products, Inc., 1365 Wall st., Los An- 
geles 15, Cal. The weight of this new 
unit is 1,595 lb. and its overall length, 
including the hitch, is 77 in. The turn- 
ing radius is said to be 58 in. The 
hitch or coupler is automatic. 

Optional maximum speeds of 6 or 
8% m.p.h. are available with 24- or 32- 
volt battery. Four speeds forward and 
the same number in reverse are pos- 
sible. The purchaser has the choice of 
seat or back rest. 


Cutter and 
Tool Grinder 


A cutter and tool grinder which, with ` 


standard attachments, will sharpen 
milling cutters, reamers and other cut- 
ting tools and which, with extra at- 
tachments available from the manu- 
facturer, will handle internal and 
cylindrical work, grinding chasers, 
chip breakers and special jobs, is made 
by the Covel Manufacturing Com- 


The Excel No. 6 universal cutter and tool 
grinder 


pany, Benton Harbor, Mich. The ma- 
chine has a capacity for work 8 in. in 
diameter, or up to 16.in. between cen- 


: ters, and a face-mill capacity of 12 in. 


diameter over a sub table. The grinder 
has a table surface 4 in. by 24 in. and 
occupies a floor space 36 in. by 48 in. 

The spindle is V-belt driven from a 
standard motor and has two speeds 
which may be changed so that either 
small- or large-diameter grinding 
wheels may be used with equal effi- 
ciency. Table movement is attained 
through a hand-feed rack driven by 
a hardened spiral pinion. Left- and 
right-hand tail stock, face mill attach- 
ments, lip rests, wrenches, and grind- 
ing wheels are furnished as standard 
equipment. The spindle has preloaded 
precision ball bearings with automatic 


take-up for wear and end play. This 
construction permits the use of dia- 
mond wheels for carbide grinding. 
The face mill attachment has a ball- 
bearing spindle with an internal taper 
and three reducing sleeves. This at- 
tachment has swivel and tilt adjust- 
ments for setting clearance angles. 


Coolant Clarifier 


An automatic clarifier to remove abra- 
sives, dirt and other contamination 
from water-soluble coolants used in 
grinders, broaches, boring machines, 


Clarifier for removing abrasives, dirt and 
other contamination from water-soluble 
coolants 


milling machines, rolling mills, and 
other metal-working tools is manu- 
factured by the Honan-Crane Cor- 
poration, 974 Sixth street, Lebanon, 
Ind. With the clarifier, coolant is 
filtered under pressure through mesh 
screens. A blow-down arrangement. 
actuated by an electronic timer, disposes 
of sediment. Particles as small as 5 
to 10 microns can be removed. 

Seven sizes are available, ranging 
from a single-tube model with a flow 
rate of 5 to 15 g.p.m., to one with 37 
tubes and a flow rate of 1,000 to 12,000 
g.p.m. Over-all lengths range up to 5 
ft., with over-all widths from 1% ft. 
to 5 ft., and heights from 56 to 120 in. 


Sump Cleaner 

A sump cleaner for removing chips, 
grindings, cutting oil or soluble 
coolant from machine tool sumps, or 
scale and other contamination from 
quenching and settling tanks, is avail- 
able from the Honan-Crane Corpora- 
tion, 974 Sixth street, Lebanon, Ind. 
The cleaner transfers oil or coolant 
from the sump to its tank by vacuum, 
and no contaminated liquids pass 
through the pump. The unit will 
transfer liquids from below floor level 
with a maximum lift equivalent to a 
20-ft. head of water. 
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A three-way valve changes suction 
to pressure, permitting the unit to be 
used for dispensing clean liquids as 
well as removing dirty liquids. A 
hermetically sealed mercury contact 
switch, mounted on the cleaner and 
actuated by a float lever mechanism, 
automatically cuts out motor and 
pump units when the tank is filled. 
This eliminates the waste of oil or 
coolant by spillage and insures clean- 
liness about the machine being serv- 
iced. Each unit is equipped with a 
drain valve for drawing off any liquid 
with salvage value before dumping. 


The Honan-Crane sump cleaner 


The sump cleaner is mounted on 
wheels and the tank is balanced to 
permit quick, easy tilting for dumping 
its contents. Two sizes are available, 
with either 80- or 125-gal. capacity. 
Standard equipment includes a %4-hp. 
repulsion induction motor with V-belt 
drive, a 10-ft. extension cord with 
plug and a 10-ft. 114-in. Neoprene suc- 
tion hose with a 30-in. nozzle. The 
pump and motor units are fully en- 
closed in a sheet metal housing. 


Handles Long 
Narrow Pieces 
The truck pictured here was designed 


for handling long narrow pieces of pipe, The Fulmer hydraulic honing machine hon- 
ing a 1234-in.-diameter Diesel cylinder 


tubing, bar stock, rods or lumber. Made 
of aluminum tubing, this new model 


Rol-Away truck has four casters that 
enable it roll in any direction. Its di- 
mensions are 72 in. long, 24 in. wide and 
34 in. high. Loads are carried on the 
U-shaped rack between upright stand- 
ards. Beneath the rack is a shelf which 
also can be used for carrying various 
materials. It is manufactured by the 
Beall Pipe & Tank Co., 1945 North 
Columbia blvd., Portland 3, Ore. 


General Purpose 

Hydraulic Honing Machine 
The latest-model heavy-duty general- 
purpose hydraulic honing machine for 
railroad shops made by the C. Allen 


ETL 


Truck specially designed for handling long material 
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Fulmer Company, 1211 First National 
Bank building, Cincinnati, Ohio, is 
designed for the rapid, accurate finish- 
ing of Diesel engine cylinder liners 
up to 15 in. in diameter, air pump 
cylinders, and reverse gear, stoker, 
fire door and brake cylinders of all 
sizes. The machine is said to be capa- 
ble of finishing piston valve bushings 
and side rod bores to .0005-in. limits 
in 8 to 10 min., air pump cylinders, 
both diameters, in 14 to 16 min., and 
Diesel liners in from 5 to 12 min. 

The honing machine has a capacity 
from 2-in. cylinders up to those of 
15-in. diameter. The working stroke 
is 48 in. The machines are designed 
to eliminate the need for boring the 
cylinders prior to honing. The worn 
cylinder, which may be out of round 
or tapered as it comes to the honing 
machine, may be honed from the worn 
condition directly to the required 
oversize. Stock removals up to 3/32 
in. or % in. are claimed to be within 
the economical range of this machine. 

For fast stock removal, 15 hp. is 
applied to the spindle for rotating the 
honing tool, and 10 hp. used for the 
reciprocating movement of the spin- 
dle. Four spindle speeds are available 
with reciprocating speeds from 0 to 
80 ft. per min. 


Additiens to 
Hydraulie Slotter Line 


The line of hydraulic slotters hereto- 
fore manufactured only in 12- and 
20-in. stroke sizes by the Rockford 
Machine Tool Company, Rockford, 
Ill., has recently been augmented by 
the addition of 36-in. and 48-in. stroke 
sizes. Both machines have three types 
of hydraulic feeds: longitudinal, for 
feed from any point on the table from 
front to back or back to front; a 
transverse feed from any point on the 
table from left to right or right to 
left; and a rotary feed, clockwise or 
counterclockwise, from any point on 
the table radius. During ‘machining 
operations the shafts or screws for all 
three movements are driven through 
a transmission, hydraulically, and by 
an electric motor for power rapid 
traverse adjustment during set-up. 
Longitudinal, transverse, and rotary 
adjustment for set-up may also be 
made manually. 

The ram slide is swivel trunnion 
mounted and may be adjusted for tilt 
to provide travel of the ram in any 
angular plane between vertical and 
10 deg. forward. All controls are con- 
veniently located in relation to the 
operator’s station with full control 
provided by means of an overhanging 
pendant and operating levers. For the 
convenience of the operator, lever 
controls are installed on both sides 
of the slotter column. Any cutting 
speed in the hydraulic range may be 
obtained quickly by handwheel adjust- 
ment. Return strokes are equally fast 
and may be set independent of the 
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Rockford hydraulic slotter with a 36-in. stroke 


speed of the cutting strokes. 

Both sizes of slotters have a mini- 
mum length of stroke of 6 in., a dis- 
tance of 4114 in. from the slots to the 
center of the circle, and a table travel 
42 in. longitudinally and 36 in. trans- 
versely. Cutting speeds range from 0 
to 80 ft. per min. and all three feeds 
from 0 to 0.140 in. Tables have a 
diameter of 42 in. with a removable 
center 16 in. in diameter and are 36 
in. above the floor. The 36-in. slotter 
has a maximum distance of 54 in. be- 
tween the table and the bottom of the 
tool head and a maximum throat 
clearance, or distance between the 
bottom of the ram housing and the 
table surface, of 40 in. The 48-in. 
slotter is available in three different 
column heights with maximum dis- 
tances between the table and bottom 
of the tool head of 60, 69 or 73 in., and 
with maximum throat clearances of 
46, 55 or 59 in. 


Rebuilding and Flame- 
Hardening Crane Wheels 


Worn crane wheels may be rebuilt by 
the Unionmelt welding process of the 
Oxweld Railroad Service Company, 
unit of Ur ion Carbide and Carbon 
Corp., New York, at a fraction of the 
cost of new wheels or of the time re- 
quired for manual welding. The proc- 
ess also permits flame-hardening the 
wheel upon completion of the weld 
which results in a longer-wearing sur- 
face than on the original wheel. 

For building-up, the wheel is 
mounted on a wheel lathe under a 
Unionmelt U-type head. The wheel 
is turned under the head at peripheral 
speed of 15 in. per min. as the rod and 
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granular flux are fed automatically. 
Following each complete revolution 
of the wheel the work is stopped and 
the head is indexed manually to start 
a deposit alongside the one just com- 
pleted. 


The Unionmelt welding process building 
up a worn crane wheel—To the right of 
the slag is the deposited metal prior to 
machining A 


In one example, with a 0.28 carbon 
cast-steel wheel, the electrical settings 
are 550 amp. and 30 volt, using a 
3/16-in. No. 296 rod. The melt is No. 
90, 12 by 200. The deposited metal is 
about 7/16 in. wide and 3/16 in. deep. 
By tilting the welding head, the bead 
is run onto the side of the flanges the 
desired distance. The rod as deposited 


has a Brinell hardness of 200. Excess 
metal is turned off on the same lathe 
on which the welding is done. Fol- 
lowing the machining operation, the 
wheel is ready for the flame-hardening 
operation. 

Flame-hardening is performed by 
the progressive heat - and - quench 
method with a water coolant. A turn- 
ing device using a fractional horse- 
power motor turns the wheel under 


Flame-hardening the crane wheels 


the oxyacetylene flames and quench- 
ing head at a speed of 6 in. per min. 
The heating head is a standard 30- 
flame type with 20 No. 26 drill-size 
flame tips, which gives the wearing 
surface of the wheel a Brinell hard-'` 
ness of 550. The width of the flame 
pattern is sufficient to harden the 
flanges as well as the tread. 

The former manual arc-welding 
method of building up these wheels 
required annealing before welding to 
obtain a good surface and annealing 
after welding because the manually 
deposited metal was too hard for 
machining, which annealing steps are 
eliminated by using Unionmelt. The 
manual build-up required about 12 
hours with a total time of 22 hours 
for all steps of reconditioning. By 
Unionmelt the building up is done in 
one hour and total reconditioning time 
is about six hours. The amount of 
electrode consumed was reduced from 
40 tb. to 22 tb. 


Turret Lathe for 
Non-Ferrous Metals 


A 16-in. turret lathe has been designed 
for non-ferrous metals and trade- 
named the Electro-Cycle by the War- 
ner & Swasey Co., 5701 Carnegie ave- 
nue, Cleveland 3, Ohio. Usable also 
for the machining of plastics, the lathe 
was developed with the primary pur- 
pose in mind of reducing the time re- 
quired for such machine handling 
operations as speed changes, starting, 
stopping and reversing the chuck for 
loading, and feeding the tools into the 
work piece. A variety of speeds are 
available to keep the machine cutting 
time tò a minimum consistent with 
the type of work being handled, and 
an air chuck is incorporated to speed 
up the tasks of picking up, chucking 
and unloading the work piece. 


(517) 105 


Among the applications made of 
the Electro-Cycle turret lathe to rail- 
road shop work is the machining of 
brazing sleeves for 4-in. outside diam- 
eter copper tubing for locomotive 
unions. The job, starting with rough 
stick brass % in. by 12 in., is finished 
in five operations. The first step con- 
sists of turning the outside diameter 
from % in to ¥% in. with a Kenna- 
metal turning tool at 1,500 r.p.m. In 
the second operation the shoulder is 
turned from 23/32 in. to 9/16 in. In 
the next two operations the 3-in. hole 
for the tubing and the %-in. hole for 
the choke for the tubing are drilled 
with high-speed drills, while in the 
final operation the end of the sleeve is 
cut off. 

The machine has been designated 
as Electro-Cycle because it features 
an automatic spindle speed control 
actuated by the operating cycle of the 
hexagon turret. After this control has 
been pre-set, complete automatic con- 
trol of the headstock for any turret 
face is achieved, making it unneces- 
sary for the operator to devote any 
time to spindle positioning, speed 
changes, starting, stopping and revers- 
ing the spindle. Manual operation of 
the headstock is eliminated. In addi- 
tion to the above, work handling time 
has been reduced by the introduction 
of an automatic spindle positioning 
device which permits the spindle to 
stop at the same position each time 
for convenience in loading. The spin- 
dle brake is electrically controlled and 
the brake limit switch operating cam 
is adjustable 360 deg. to permit stop- 
ping at the most convenient loading 
position, making it unnecessary to 
reach around to load or unload. When 
not required, the positioning device 


The Warner & Swasey 16-in. Electro-Cycle turret lathe 


feature may be switched off. This 
spindle positioning device will operate 
on either manual or automatic control 
and may be included as optional equip- 
ment. 

Two control panels are located on 
the front of the headstock. The left 
panel contains complete built-in con- 
trols for the air equipment. From the 
right hand panel the machine can be 
operated either manually or as an 
electro-cycle machine. The switches 
on the electrical control panel select 
hand-speed control, automatic cycle 
control or safety stop position, this 
latter feature being used during set-up 
to prevent any accidental starting of 
the machine. The Electro-Cycle con- 


Turning the shoulder on a brazing sleeve for a locomotive union on the Electro-Cycle 
turret lathe 
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trol is mounted on the hexagon turret 
slide and consists of four spools, each 
having six independent buttons, one 
for each face. By presetting the but- 
tons on the four spools, any combina- 
tion of two spindle speeds, spindle 
reverse, start and stop can be pre- 
selected. The cycle control functions 
on forward, back indexing, and skip 
indexing and can be set at any time. 
The buttons for each turret face pre- 
set the following functions: automatic 
spindle starting on the forward mo- 
tion of the turret slide, stopping the 
spindle when forward or back index- 
ing, holding the spindle stationary 
during the forward motion of the 
slide, maintaining the spindle rotation 
throughout indexing, and forward mo- 
tion of the slide. The automatic re- 
verse spool controls the automatic 
reverse of the spindle for each turret 
face. The spindle can be automati- 
cally reversed at the end of the work 
stroke by means of regular stop 
screws and can be made to continue 
running in reverse for the succeeding 
stations, where left hand reamers arè 
used, or return to forward speed whet 
the turret is again indexed. A third 
position of the button renders the re- 
verse control inoperative. Three types 
of cross-slide feeds are available—lever 
feed, screw feed or a combination 
lever and screw feed. 


The lathe has a swing of 16% in 
over the bed and 9 in. over the cross 
slide. The head and bed are cast m 
one piece, and the bed width is /* 
in. The hole in the collet chuck plun- 
ger is 1-9/16 in. Capacities of the 
chuck are 1% in. for round sto 
1-1/16 in. from square, and 1-5/16 i£. 
for hexagon. The total cross travel 
for the lever-feed cross slide may b? 
either 5% or 8 in, while for th 
screw-feed it is 8 in. The longitudina 
travel is 15-5/16 in. Tool interchange 
ability is such that Warner & Swast! 
No. 2, 3 or 4 universal turret lathe 
tooling may be utilized in the Electr™ 
Cycle lathe. 
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Open-End 
Ratchet Wrench 


An open-end ratchet wrench for use 
on piping, tubing, conduit, cable and 
rod fittings where an ordinary ratchet 
wrench cannot be used has been de- 
veloped by the D. J. Hendry Company, 
27 Main street, San Francisco, Calif., 
and named the T-A-C wrench. Open-end 


The T-A-C open-end wrench showing the 
swivel connection between the handle and 
the ratchet which permits the wrench to 
be used either with the handle in the po- 
sition shown above or perpendicular to 
this position 


sockets used in conjunction with this 
wrench come in 1/16-in. steps from 34- 
in. to 1 1/16-in. Two different style 
ratchet handles are used. The handle 
used with sockets from 34 to 11/16-in 
operates with a minimum ratchet turn 
of 7% deg.; the handle for the larger- 
sized sockets operates in an arc as small 
as 5 deg. 

The handle is attached to the socket 
end through a swivel joint which per- 


Using the T-A-C ratchet wrench with the 
handle in the second position 


mits the ratchet to be used to pull in 
the manner of an ordinary open-end 
wrench or to exert its force in the 
manner of a conventional socket wrench 
with an extension handle. A rigid head 
and a socket adapter are also available 
for use with the open-end ratchet 
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wrench, the latter permitting the use 
of standard sockets. 


Hydraulie Gap 
Grinding Machine 


The Landis Tool Company, Waynes- 
boro, Pa., is manufacturing a plain hy- 
draulic gap grinding machine having a 
16-in. swing over the table and a gap in 
the table to swing 40-in. projections. 
Known as the type FF, the grinder is 
made in four lengths between centers— 
96 in., 120 in., 144 in., and 168 in. with 
a work capacity up to 10,000 lb. between 
centers. On standard machines the gap 
is 18 in. wide and is located at the head- 
stock end of the table. If the nature of 
the work is such that a wider gap or 
different location is required, the ma- 
chine may be modified to suit the re- 
quirement. Standard equipment includes 


A 16-in.-by-120-in. gap grinder showing 
the regular wheel back and the auxiliary 
wheel in grinding position 


A Landis gap grinder 16 in. by 144 in. with 
a piston and rod in place over the gap in 
the table 


a fill piece for the gap and a work table 
that can be swiveled to grind tapers. The 
main grinding wheel is 30 in. in diame- 
ter. 

This machine is adaptable to such rail- 
way shop applications as grinding loco- 
motive piston rods, steam and Diesel 
locomotive axles, and other machine 
parts with large projections. Traverse 
speeds are infinitely adjustable from 3 
in. to 90 in. per min. Taper adjustment 
of the swivel table is at the heavy head- 
stock end, with a built-in dial indicator 
for taper adjustments. Carriage tarry 
adjustment for traverse grinding may be 
made at the operator’s position, and 
tarry at either end or both ends may be 
selected. A variety of grinding-wheel 
feeds may be had to suit the grinding 
set-up. They may be either electric or 
hydraulic or combinations of the two. 


Straight infeed for plunge grinding or 
feeds at each carriage reversal may be 
had on these machines. 

A safety pressure switch prevents ro- 
tation of the spindle until a predeter- 
mined pressure is built up in the filtered 
oil lubricating system. Failure of the 
system will automatically stop spindle 
rotation. The lubricant used for the 
carriage guides is pumped from a sep- 
arate reservoir in the bed. This system 
also has a safety pressure switch and 
filter. If this system should fail due to 
broken lines or lack of oil, all motors 
on the machine will stop. Telescoping 
guide covers protect the carriage guides 
from foreign matter regardless of the 
position of the carriage. The bed guides 
are made long enough so that neither the 
headstock nor footstock ever over-hangs 
the ends of the bed in the extreme posi- 
tions. 

The headstock is constructed for com- 
plete vee-belt drive from the motor to 
the jackshaft and from the jackshaft to 
the face plate. A  spindle-speed-indi- 
cating tachometer mounted flush on the 
headstock is available. A reversible hy- 
draulic motor is used for moving the 
carriage. The drive from the motor is 
through a gear train to a lubricated rack 
pinion. This type drive is used for all 
lengths and eliminates any reversing- 
gear mechanism. The bed has built-in 
leveling screws. A 180-gal. coolant 
reservoir, complete with settling baffles 
and a cleanout lip is cast in the bed. 

An auxiliary fillet-grinding attach- 
ment for use when finishing railroad 
axles and similar parts is also available 
to fit the Landis gap grinder and to make 
it possible to finish grind a railroad 
driving axle in one set-up. The auxiliary 
fixture consists of a complete grinding 
fixture with a 5-hp. driving motor and a 
wheel spindle mounted on the eye-level 
wheel-feed handwheel housing and as- 
sembled so that it may be revolved about 
this housing. With this arrangement, 
the complete grinding-wheel spindle may 
be pivoted up out of grinding position 
when grinding with the standard 30-in. 
grinding wheel. When radii are to be 
ground the auxiliary grinding unit is 
pivoted hydraulically down into grinding 
position and the standard wheel re- 
tracted hydraulically from grinding posi- 
tion. Table-mounted radial wheel dress- 
ers are used to form the two different 
radii on the wheels. 


Rod for Welding 
And Brazing Copper 


A torch welding rod for a number of 
production applications called for in the 
joining of copper has been developed by 
the Eutectic Welding Alloys Corpora- 
tion, 40 Worth street, New York 13. 
Known as the Eutecrod 1805FC, the rod 
may be used with a torch adjusted for a 
slight oxidizing flame, or with atomic 
hydrogen or twin carbon arc where no 
oxyacetylene equipment is available. 
Flux-coated with an improved coating 
for greater capillary action and greater 
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speed of application, this rod may also 
be used with its companion flux, Eutec- 
tor Flux 1805, to reduce welding heat 
and avoid distortion and stress. 
Eutecrod 1805FC is a thin-flowing, 
low-melting brazing-type alloy with a 


Sample welds made on copper with Eute- 
crod 1805FC, flux-coated for lowest heat 
applications 


tensile strength of 90,000 lb. per sq. in. 
and a Brinell hardness of 160-180. It is 
available in sizes of % in., 3/16 in., 
3/32 in. and % in. flux-coated and in 
1/16 in. bare rods. 


Hot-Water 

Telltale-Hole Cleaner 

The Flannery Bolt Company, Bridge- 
ville, Pa., has designed a tool, using hot 
water, to clean telltale holes in hollow 
flexible staybolts. The tool is operated 
manually by working the cleaner in and 
out of the telltale hole with a twisting 
motion, while a trickle of hot water 
flows into the hole through a hollow 
cleaning drill. The water, which must 
be hot, (approximately 120 deg.) to per- 
mit the tool to operate easily and prop- 
erly, should be supplied through a light, 
flexible lead hose. 

The porous-cement plug should be re- 
moved with the regular plug breaker 
before using the water tool. When the 
telltale hole is entirely clean as indicated 
by the electric contact tester the water 
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Hot water through the hollow cleaning drill 
is used to clean out staybolt telltale holes 
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should be blown from it by using the air 
tool with a piece of waste to absorb the 
water. 

Telltale holes should be reamed as 
usual and the porous plug applied. 


Externally Connected 
Insecticide Vaporizer 


Workmen no longer need to enter Mo- 
non passenger cars to spray insecticide 
since the installation of Enoz permanent 
raildoad vaporizing equipment, manufac- 
tured by the Diversey Corporation, 53 
West Jackson Boulevard, Chicago 4. The 
vaporizers are permanently mounted on 
the inside of the car where they are 
not visible to the passengers, and are 
connected to a pipeline which extends to 


mate center of seats on both sides of 
the middle of the car. In the dining and 
dining-parlor cars the vaporizers are 
installed on the walls of the pantry and 
kitchen. These vaporizers are most ef- 
fective in the pantry and kitchen area 
but are of sufficient capacity to fll 
the entire car with the insecticide. The 
exterior piping which feeds the insecti- 
cide to the permanent vaporizers com- 
prises one length of %4-in. pipe for the 
liquid and one length of 3-in. pipe for 
the compressed air. The flow of air in 
the latter creates a vacuum which fogs 
the liquid and carries it through the 
first pipe into the car. 

The exterior connections are capable 
of supplying the interior of the car with 
a quart of vaporized insecticide in about 
2 min. The entire operation, including 
making and breaking the connection | 
and spraying requires about 10 min. 


The Enoz externally connected system of insecticide spraying is applic- 
able to passenger cars of all types, new or old 


the outside center area of the car. To 
spray the car, a container of insecticide 
is attached to the liquid line and an air- 
house connected to an air line. With the 
car closed up, the air is turned on and 
the car completely treated within a few 
minutes. 

The heavy vapors of the insecticide 
travel the entire length of the car along 
the heating pipes, on each side, and on 
the floor where insect infestation is 
usually the heaviest. The lighter vapor 
rises so that complete fogging of every 
area of the car is accomplished with 
little or no wetness and condensation. 

The two permanent vaporizers used 
in coaches are located in the approxi- 


Car Wheel Borer 


The latest model high-speed Betts 
hydraulic-feed car wheel boring and 
hub facing machine manufactured by 
Consolidated Machine Tool Corpora- 
tion, Rochester 10, N. Y., has all of 
the push buttons and control levers 
grouped close together for operational 
simplicity. Among the features incor- 
porated in the machine are an auto- 
matic table brake in conjunction with 
the automatic feed and traverse cycle, 
and an automatic control that stops 
the table before the spindle starts its 
upward traverse in order to prevent 
scoring of the work piece. 

The machine can deliver both the high 
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The Betts hydraulic-feed car wheel boring 
and hub facing machine, shown here 
equipped with an electric hoist, may have 
either one or two electric or pneumatic 
hoists 


speeds necessary for the use of carbide 
tools as well as a suitable range for 
high-speed-steel tools. An electrical 
automatic speed reduction between 
the roughing and finishing speeds may 
be furnished when desired, making it 
possible to use a combination of car- 
bide and high-speed-steel tooling. 
The capacity of this machine is 
17-in. to 48-in. cast-iron or steel wheels 
using a five-jaw automatic self-center- 
ing chuck. It may be equipped with 
either one or two electric or pneu- 
matic hoists. The table is completely 
sealed for use of coolant if desired. 


Cutter Grinder 
A cutter grinder for finishing the 
face, periphery, and corners of face 
milling cutters in one setting has been 
developed by The Ingersoll Milling 
Machine Company, Rockford, Ill. This 
feature is made possible by the fact 
that the grinding wheel spindle is al- 
ways in the plane with the axis of the 
cutter and at the same time can be 
set at different angles to that axis, or 
can be rotated in an arc over the cut- 
ter. The cutter to be ground is 
mounted on the grinder spindle in a 
manner similar to the method of cut- 
ter mounting used on a milling ma- 
chine spindle for accurate grinding 
of the teeth in correct relation to the 
axis and to the cutter mounting face. 
This cutter grinder will grind face 
milling cutters from 4 in. to 30 in. in 
t tse 


diameter with a maximum face of 7 
in. in width. Face mills as small as 
2 in. in diameter can be ground if 
there is sufficient clearance for the 
grinding wheel to take a full pass over 
one tooth without contacting adja- 
cent teeth. It will also grind solid- 
shank inserted-tooth cutters, both 
concave and convex radius cutters up 
to 2'\%4-in. maximum radius, staggered 
tooth cutters, angular-face milling 
cutters within the range of the ma- 
chine, and the ends of helical end mills 
by using a special attachment. The 
corners may be ground square, angu- 
lar, or with any radius up to 2% in. 
without resetting the cutter. 

The cutter spindle revolves on anti- 
friction bearings in a quill held verti- 
cally in a saddle. The saddle slides 
horizontally on hardened and ground 
steel ways in the base of the grinder. 
Hand wheels at the front of the ma- 
chine provide micrometer adjustment 
vertically to the quill and horizontally 
to the saddle. 

The grinding wheel spindle runs in 
anti-friction bearings. This wheel head 
assembly is mounted on tapered anti- 
friction rollers running between hard- 
ened steel ways. Two of the rollers 
are mounted on eccentric centers for 
ease of adjustment. The U-shaped 
yoke carrying the wheel head assem- 
bly is made to swing through an arc 
of 96 deg., 3 deg. below horizontal to 
3 deg. past vertical, or may be clamped 
in position to grind at any angle within 


this arc. It is mounted on anti-friction 
bearings and is counter-balanced by 
springs so that it may be moved easily. 


Openside Hydraulic Shaper 


The Rockford 36-in. openside planer 
hydraulically reciprocates the work un- 
der the cutting tool on a box-section 
table, which is supported on a double- 
length bed to eliminate overhang. The 
tool slide has a power feed up and down 


The Rockford 36-in. openside planer has 
hydraulic table speed and tool feed infi- 
nitely adjustable within its range 


with micrometer graduations, and gives 
support to the adjustable clapper box 
which carries a planer-type tool clamp. 


The Ingersoll cutter grinder 


(521) 109 


Both the speeds and feeds are infinitely 
adjustable throughout the range of the 
machine, providing any desired combina- 
tion of table speeds and tool feeds. 

The hydraulic table-drive controls are 
in three groups in one panel, one to se- 
lect the cutting-speed range, a second to 
give adjustment to any rate in the se- 
lected range, and a third to start and 
stop the table-drive. There are central- 
ized controls for engagement of the 
power feed to the rail head in either di- 
rection, for the tool slide up or down, 
and for the manual adjustment of both. 
Micrometer dials show the amount of 
tool movement. A push-button station 
starts and stops the electric driving 
motor. 

This product of the Rockford Machine 
Tool Company, Rockford, Ill., has a 
maximum stroke of 38 in. and a mini- 
mum stroke of 1 in. The cutting speed 
range varies from 0 to 110 ft. per min., 
and the return speed of the table is ad- 
justable from 0 to 150 ft. per min. The 
feed to the cross rail head is from 0 to 
0.125 in. horizontally and 0 to 0.0625 in. 
vertically, with an 8-in. maximum ver- 
tical travel of the tool in any position of 
the rail. The cutting forces are 8,000, 
4,900 and 3,100 Ib. at 40, 70 and 110 ft. 
per min. respectively. The ways are 74 
in. long. The table working surface is 
21% in. by 36 in., with a total table 
length of 48 in. The distance from the 
table to the cross rail is 24 in. with a 
standard column and 32 in. with an extra 
high column. 


Vertical Boring 
And Turning Machines 


The latest series of King boring and 
turning machines have been designed to 


The 72-in. double-column King boring and 
turning machine 


be particularly adaptable to the rapid, 
accurate, and economical production of 
cylinder bushings, tires, wheels, wheel 
centers, and other railroad shop opera- 
tions including crossheads, valve bush- 
ings, driving boxes, crown brasses, and 
the smallest bushings. The machines 
have a wide range of feeds and speeds, 
including those suitable for carbide tools. 
All controls are located at the front of 
the machine within easy reach of the 
operator. On-the-spot adjustments are 
accomplished with angular hand-adjust- 
ment levers. These levers, fitted with 
micrometer dials for vertical or hori- 
zontal movement of the head or turret, 
are an integral part of the head and 
move with it. The rectangular-type ram 
heads have eight bearing surfaces and a 
saddle that is square locked and fitted 
with four taper gibs for accurate align- 
ment. 


King machines are available in a va- 
riety of head combinations and in ten 
sizes—30-, 36- and 42-in. single-column 
machines and 52-, 62-, 72-, 84-, 100, 
120-, and 144-in. double-column ma- 
chines. They are manufactured by the 
American Steel Foundries, King Ma- 
chine Tool Division, Cincinnati 29, Ohio. 


Water Additive 
For Fighting Fire 


A chemical to make “water wetter” 
for fire fighting is available from the 
American-LaFrance-Foamite Corp, 
Elmira, N. Y. Known as Pentrate, 
this formula, when dissolved in water 
in a 1 per cent solution, gives the mix- 
ture penetrating and spreading quali- 
ties much superior to water itself and, 
therefore, more effective in fire fight- 
ing. 

The principle of Pentrate can be 
illustrated by considering a rain drop 
on a window, which is prevented from 
flattening and spreading out by the 
surface tension. Addition of Pentrate 
to the water frees this surface tension 
and allows the globules to spread out 
in all directions and to cover more 
area. In this way the water has greater 
opportunity to spread and penetrate 
and to soak into an object that is on 
fire. It can also cover broken or rough 
surfaces more readily and can pene- 
trate more deeply into fires occurring 
on such materials as mattresses and 
waste. 

Pentrate is no more injurious to 
metals or wood than water itself. It 
is said to have even less corrosive 
effect than water and it can be used 
effectively with salt water or calcium 
chloride solutions. 


The Delaware & Hudson’s daylight Montreal-New York train, the “Laurentian,” at Waterford, N. Y. 
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Gas-Turbine Loaned 
to Locomotive Committee 


UNDER a co-operative agreement an- 
nounced by James Boyd, director of 
the Bureau of Mines of the Depart- 
ment of Interior, a large gas-turbine 
once destined for Russia under the 
lend-lease program, will be made avail- 
able to the Locomotive Development 
Committee of Bituminous Coal Re- 
search, Inc., for experimentation in 
the use of pulverized coal as a fuel for 
gas-turbine locomotives. The infor- 
mation gained from these tests will be 
used in completing the design of two 
experimental coal-burning gas-turbine 
locomotives now being constructed by 
the committee. The 40,000-cu. ft.-per- 
min. unit was obtained by the bureau 
from the War Assets Administration. 

Following the committee tests, 
which will be conducted at its labora- 
tory in the Dunkirk, N. Y., plant of 
the American Locomotive Company, 
the gas-turbine will be returned and 
the data obtained will be made avail- 
able to the bureau for use in its allied 
research on the production of syn- 
thetic liquid fuels from coal. Accord- 
ing to the bureau, the committee, 
supported by nine major railroads and 
four coal producers, is working a 

$2,800,000 research program designed 
to adapt powder-fine bituminous coal 
to the gas turbine. 


Steam Locomotive Research 
Institute to Continue Work 


Tue board of directors of the Steam 
Locomotive Research Institute has 
announced that it will appoint a di- 
rector of research to succeed the late 
Lawford H. Fry, director of research 
of the institute at the time of his death 
on July 11. It is the intention of the 
directors of the institute that the work 
of this organization will be continued. 


Simmons-Boardman 
Appointments 


S. Wayne Hickey, vice-president of 
the Simmons-Boardman Publishing Cor- 
poration and heretofore district manager 
of advertising sales, transportation 
papers, with headquarters at Chicago, 
has been named vice-president, advertis- 
ing sales, transportation papers, a newly- 
created position. Mr. Hickey will have 
offices in both Chicago and New York. 
C. Miles Burpee. vice-president of the 
corporation in general charge of adver- 
tising sales on the transportation papers, 
has been named vice-president, sales pro- 
motion and service, transportation 
papers. His headquarters will be at 
New York as heretofore. He will con- 
tinue also as business manager of Rail- 
way Age and will be publicity director 
of the company’s transportation cyclo- 
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pedias. John R. Thompson, formerly 
vice-president and treasurer of the Mac- 
lean-Hunter Publishing Corporation, 
with headquarters at Chicago, has been 
appointed district manager of advertis- 
ing sales, transportation papers, at Chi- 
cago, succeeding Mr. Hickey. 


A.S.T.M. Nominations 


RICHARD L. TEMPLIN, assistant direc- 
tor of research and chief engineer of 
tests, Aluminum Company of Amer- 
ica, has been nominated president of 
the American Society for Testing 
Metals for 1948-1949, and L. J. Mark- 
wardt, assistant director, U. S. Forest 
Products Laboratory, vice-president. 


C. D. Young Receives 
Henderson Medal 


CuarLes D. Young, who retired on 
May 31 as vice-president in charge of 
purchases, stores and insurance of the 
Pennsylvania, has been named the 1948 
recipient of the Henderson Medal of the 
Franklin Institute. The medal will be 
awarded by Richard T. Nalle, president 
of the institute, at ceremonies in Phila- 
delphia, Pa., on October 20, in consid- 
eration of Mr. Young’s “contribution to 
the scientific advancement of the steam 
locomotive which has resulted in improv- 
ing the reliability and efficiency and re- 
ducing the cost of steam locomotives, 
thereby producing a more effective 
transportation unit.” 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the August Issue _ 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
New York, Chicaga d & 
St. Louis 101 2—8—4 Lima-Hamilton 
gı 1,000-hp. Diesel-elec. switch........ .....Fairbanks-Morse 
= z 4 1,000-hp. Diesel-elec. switch.. ... Lima-Hamilton 
Legas & Pacini tanagana 62 6,000-hp. Diesel-elec. frt. Electro-Motive 
4 4,500-hp. Diesel-elec. frt. Electro-Motive 


1? 4,000-hp. Diesel-elec. 


pass. ................ Electro-Motive 


Freicut Car ORDERS 


Road No. of cars Type of car Builder 
Bangor & Aroostook 1003 50-ton ......Magor Car 
Chesapeake & Ohio . 1,0004 70-ton .... American Car & Fdry 
Clinchfield ..... 358 70-ton ... American Car & Fdry. 
Copper Range .. ge 50-ton box Pullman-Standard 
Delaware & Hudson.. 3007 50-ton Company shops 
2507 50-ton ..Company shops 
Delaware, Lackawanna & 
Westermar AS 5008 50-ton Z .... American Car & Fdry. 
Grand Trunk Western 500° 50-ton box .. .. American Car & Fdry. 
200° 50-ton ze ... Pullman-Standard 
Gulf, Mobile & Ohio................. 50010 50-ton . American Car & Fdry. 
X 4 500" 50-ton h ... Pullman-Standard 
Kansas City Southern .............. 4004 70-ton $ Pullman-Standard 
Mather Stock Car Co. 10011 40-ton refrig. .. Company shops 
Missouri Pacific . > 1,00012 70-ton gondola Company shops 
St. Louis-San Francisco ... 1,00013 55-ton hopper ... ...Pullman-Standard 
Seaboard Air Line ... ... sese.. 150M 70-ton hopper .. .. Pullman-Standard 
10014 70-ton covered hopper ERRETA .. Pullman-Standard 
2001 70-ton covered cement hopper ...Greenville Steel Caı 
Western Maryland 5015 50-ton automobile 0.0.0.0... cece Greenville Steel Car 


FREIGHT Car INQUIRIES 


200 
1.000 


50-ton 


Mississippi Central 
F 55-ton 


Virginian .. 


1 These 2--8 
$2,252,000. Delivery is expected in December, 
cost approximately $1,300,000, 
1949. 

2 Deliveries to begin in March, 1949. 


box 
hopper 


4 locomotives will have roller bearings on the engine truck and drivers and will cost 
1948, and January, 1949. The Diesel locomotives will 
and their deliveries are scheduled for December, 1948, and January, 


3 Delivery expected during second quarter of 1949. 


* To be of all-welded construction 

5 For July, 1949, delivery. 

ë For delivery in November. Delivery of fifteen 
Standard was expected in August. 


Cost, 


$4,000,000. 


50-ton box cars previously ordered from Pullman 


1 For delivery in second and third quarters of 1949. 


8 For 1949 delivery. 


® Deliveries of both lots are scheduled for the first quarter of 1949. 
box cars in its 
10 Delivery of gondolas scheduled for early in the third quarter of 1949. 


is completely rebuilding 600 4014 -ft. 
pected during second quarter of 1949. 

11 For delivery early in 1949. 

12 Construction to begin in February, 1949, 
cars are for the Gulf Coast Lines and 500 for 

13 Delivery scheduled for second quarter of 


cars scheduled to begin early in 1949. . 
18 For delivery during the first quarter of 1949. 
Notes: Chicago & North Western. 


in the 


The interiors of 


The road also has reported it 
Mich., shops. 
Delivery of hoppers ex- 


ort Huron, 


road’s De Soto, Mo., shops. 500 of these 


the International-Great Northern. 


1949, 
14 Delivery of Pullman-Standard cars scheduled to begin next January. 


Delivery of the Greenville 


100 roller-bearing steel-and-aluminum pas 


senger cars now operated in Chicago suburban service by the Chicago & North Western are scheduled 


to be completely redecorated, 
coaches featuring attractive pastel colors, 
other changes designed for 
expected that 28 cars will 


at a cost of $7,000 per car. 
bright seat upholstering, colorful tile floor coverin 
reater attractiveness and comfort. 
e refurbished this vear. 


The cars will be converted into de pr 
an 
_ Work is already under way and it is 
In conjunction with the suburban coach im- 


provement program, the road has installed new generators on suburban locomotives to increase by 


100 per cent the lighting intensity on 77 trains. 
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Railway Mechanical Engineer 
Editorial Appointments 

Craik B. Peck, managing editor of 
the Railway Mechanical Engineer, has 
been appointed editor of the Railway 
Mechanical Engineer and editor of the 
Locomotive Cyclopedia and the Car 
Builders’ Cyclopedia, succeeding the 
late Roy V. Wright. C. B. Tavenner, 
assistant managing editor of the Rail- 
way Age, succeeds Mr. Wright as man- 
aging editor of that publication. Mr. 
Peck continues also as mechanical de- 
partment editor of the Railway Age. 
Harold C. Wilcox, associate editor of 
the Railway Mechanical Engineer and 
the Railway Age, succeeds Mr. Peck as 
managing editor of the Railway Mechan- 


C. B. Peck 


ical Engineer and continues as associate 
editor of the Railway Age at New York. 
Edgar L. Woodward remains in charge 
of mechanical department matters in the 
western territory as western editor of 
the Railway Mechanical Engineer and 
western mechanical department editor of 
the Railway Age at Chicago. The grow- 
ing importance of that territory has led 
to the recent addition of Gerald J. Wei- 
hofen to the mechanical department staff 
at Chicago. Charles L. Combes, associ- 
ate editor of the Railway Mechanical 
Engineer and the Railway Age, has been 
appointed also managing editor of the 
Locomotive Cyclopedia and the Car 
Builders’ Cyclopedias at New York. 
Mr. Peck was born in Pierson, Mich., 
on June 24, 1884. He attended the public 
schools of Belding, Mich., and the Michi- 
gan State College where he received his 
B.S. in M.E. in 1907. He became a 
draftsman in the employ of the Duluth, 
South Shore & Atlantic at Marquette, 
Mich., in 1907. In 1911 he became an 
employee in the mechanical engineer’s 
office of the Atchison, Topeka & Santa 
Fe at Topeka, Kan., in charge of loco- 
motive pattern records and on special 
assignments. In 1914 he became associ- 
ate editor of the Mechanical Edition, 
Railway Age Gazette at New York; in 
1919, western mechanical editor of the 
Railway Age and Railway Mechanical 
Engineer, at Chicago, and in 1923, me- 
chanical department editor, Railway 
Age, and managing editor, Railway Me- 
chanical Engineer, at New York. Mr. 
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Peck is a fellow of the American Society 
of Mechanical Engineers and an associ- 
ate member of the Mechanical Division, 
Association of American Railroads. He 
was chairman of the Standing Commit- 
tee on Professional Divisions and also 
chairman of the Railroad Division of 
the A.S.M.E. in 1934. During 1941 and 
1942 he was chairman of the Standing 
Committee on Publications and for the 
next two years Was a vice-president and 
member of the Executive Committee of 
that society. 

Mr. Wilcox was born at Honesdale, 
Wayne Co., Pa., on August 28, 1892. He 
received his education in the grade and 
high schools of Scranton, Pa., and at 
the John B. Stetson University, De- 
Land, Fla. (1913). He entered railway 
service as a shop draftsman in the em- 
ploy of the Delaware, Lackawanna & 
Western at Scranton. In 1916 he became 
designer of semi Diesel marine engines 
tor the Remington Oil Engine Company, 
Stamford, Conn.; in 1918, designer of 
power plant mechanical equipment for 
the D.L. & W.: in 1919, supervisor of 
stationary-boiler inspection and main- 
tenance; in 1920, mechanical pilot, valu- 
ation department, 1.C.C. Order No. 8; 
in 1921, assistant to mechanical engineer 
—power plant, shop and engine terminal 
equipment. In 1924 he joined the edi- 
torial staff of the Radway Mechanical 
Engineer and the Railway Age as asso- 


H. C. Wilcox 


ciate editor at New York. In 1925 he 
was appointed editorial representative 
of the two publications at Cleveland, 
Ohio. In 1933 he returned to New York 
as associate editor of the Railway Me- 
chanical Engineer and the Railway Age 
and as editor, Shop Section, Locomo- 
tive Cyclopedia and Car Builders’ Cyclo 
pedia. Mr. Wilcox is a member of the 
American Society of Mechanical Engi- 
neers. From 1939 to 1941 he served on 
the General Committee, Railroad Di- 
vision, of that Society. 

Mr. Woodward was born on August 
2, 1889, in North Waterboro, Me. He 
received his B.S. in M.E. at the Massa- 
chusetts Institute of Technology in 1911. 
He then became a special apprentice at 
the West Albany, N.Y., shops of the New 
York Central. From 1913 to 1917 he 
served in various capacities—as airbrake 


repairman, machinist, schedule supervis- 
or, locomotive inspector, and acting gang 
foreman—at the Billerica, Mass., shop: 
of the Boston & Maine. In 1917 he b- 
came associate editor of the Railwa; 
Mechanical Engineer and Railway Age 
at New York. During World War I te 
was a sergeant, U.S. Railway Engi- 
neers, with the A.E.F. In 1919 he re- 
turned as associate editor of the Railwa) 
Mechanical Engineer and the Railwa 
Age. In 1923 he was appointed western 
editor, Railway Mechanical Engineer 
and western mechanical editor, Railway 
Age, at Chicago. Mr. Woodward is ; 
member of the executive committee oi 


E. L. Woodward 


the Car Department Officers’ Associa: 
tion and secretary of the Railroad Di- 
vision, American Society of Mechanical 
Engineers. 

Mr. Combes was born at Milford, 
N.Y., on September 15, 1905. He at- 
tended the Public schools of Oneonta, 
N.Y., and is a graduate in mechanical 
engineering of Cornell University 
(1930). From 1923 to 1924 he was a 
helper in the car department of the Dela- 
ware & Hudson, and during 1927 and 
the summers of 1928 and 1929 was 2 
yard clerk and switchtender in the em 


C. L. Combes 


ploy of the D. & H. From 1930 to 19%% 
he was a special student, motive powe! 
department, D. & H. He was appointe 
test engineer in 1937 and in 1938 wer! 
to Troy, N.Y., as production engines 
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Average work performed b 


wheels removed during 1937-1940 
416,000 G.T.M. ; 


THE TOUGH GUY GIVES 


Average work performed by 
wheels removed during 1944.1947 í 


551,000 G.T.M. 


That fellow we call The Tough Guy, the Chilled Car Wheel, is even 
tougher these days than he was a few short years back. Let us mention 
some statistics that prove it. 

Serving under regular railroad freight cars, wheels removed in the four 
years just past, delivered 32.4% more service than those removed during 
an earlier four year period. The figures: average work performed by 
wheels removed during 1944-1947 was 551,000 Gross Ton Miles as against 
416,000 for 1937-1940. 

Behind the statistics is the combined specialized talent and hard work 
of many people. Among them is the entire AMCCW staff which includes 
research metallurgists and testing laboratory personnel as well as experi- 
enced resident inspectors, traveling inspectors and supervisors. Among 
them also is a large corps of volunteers from the entire chilled car wheel 
industry — representatives of member companies who are active and 
thorough in serving on committees for which their duties and abilities 
particularly qualify them. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 
American Car & Foundry Co. * Canadian Car & Foundry Co. ° Griffin Wheel Co. 
Marshall Car & Foundry Co. * New York Car Wheel Co. * Pullman-Standard Car Mfg. Co. 
Southern Wheel (American Brake Shoe Co.) siis 


September, 1948 For additional information, use postcard, pages 49, 50 113 


for W. & L. E. Gurley. He came to 
New York in 1939 as associate editor 
of the Railway Mechanical Engineer and 
the Railway Age. He was on active 
duty with the Army of the United States 
from 1941 until 1945, serving as battery 
officer, 52nd Coast Artillery; instructor, 
Coast Artillery school; executive of- 
ficer, Harbor Defenses of Los Angeles 
Calif.; chief, editorial branch, research 
and development service, Ordnance De- 
partment, and captain, Field Artillery 
Reserve. In 1945 he returned to the posi- 
tions of associate editor, Railway Me- 
chanical Engineer and Railway Age. He 
is now also managing editor of the Car 
Builders’ Cyclopedia and the Locomotive 
Cyclopedia. Mr. Combes is a member 
of the American Society of Mechanical 
Engineers. He was secretary of the 
Railroad Division of that Society from 
1940 to 1941. 

Mr. Weihofen was born in Chicago 
on April 15, 1918. He received his B.S. 


G. J. Weihofen 


in M.E. from Purdue University in 1940. 
He was in the employ of the Erie from 
June, 1940, until February, 1943, and in 
the service of the U.S. Navy from the 
latter date until March, 1946. In April, 
1946, he became associate editor of the 
Railway Mechanical Engineer and the 
Railway Age, at New York. In October, 
1947, he was transferred to the me- 
chanical department staff at Chicago. 


Diesel Power in 1955 


At least 40,000,000 hp. of Diesel loco- 
motives will be at work on the nation’s 
railroads by the end of 1955, compared 
with the present 7,000,000 hp., J. W. 
Barriger, president of the Chicago, In- 
dianapolis & Louisville, told the Society 
of Automotive Engineers at a meeting 
in French Lick, Ind., on June 10. 

He predicted the use, within the next 
few years, of larger Diesel engines 
which would allow more than 2,000 hp. 
to be placed in one cab of a road loco- 
motive. The present small diameter 
driving wheels mounted on swivel trucks 
and directly geared to a single motor 
will not be standard practice much 
longer, he declared, adding the opinion 
that, in the future, two large motors 
will turn each pair of wheels. 
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The Monon president told his audi- 
ence that he felt the next 10 to 12 years 
would bring about as much railroad 
progress as has occurred in the first 120 
of railroad history. Locomotives of 
12,000 hp. will be common standard in 
1960, he said. 


Malleable Founders Election 


CoLLINS L. Carter, president of the 
Albion Malleable Iron Company, was 
elected president of the Malleable 
Founders Society for the coming year 
at the society’s recent annual meeting. 
Mr. Carter succeeds Wilson H. Mori- 
arty, vice-president of the National 
Malleable & Steel Castings Co. James 
H. Smith, general manager of the Cen- 
tral Foundry Division, General Mo- 
tors Corporation, was elected vice- 
president. 


G. M. Diesel Engine for Texas 
Lubricants Research 


A FULL-SIZE, 600-hp. Diesel engine of 
the type powering General Motors 
locomotives has been installed in the 
Beacon Research Laboratories of the 
Texas Company at Beacon, N. Y., for 
the vurpose of studying locomotive 
lubricants. 

The purpose of the tests is to “tai- 
lor” lubricants to the specific require- 
ments of railroad Diesel engines and 
to enable the petroleum engineer to 
make controlled studies. of field prob- 
lems. The laboratory will use the 
engine particularly to study the effec- 
tiveness of additives in lubricants on 
engine cleanliness and on the perform- 
ance of piston rings, bearings, wrist 
pins, and other parts. 

The six-cylinder engine is mounted 
on a cast-iron bed plate and anchored 
to bed rock. The engine will be tested 
under conditions simulating railroad 


operations, such as stopping and start- 
ing and running under varying loads 
and grades. 


1948-49 Officers Smoke 
Prevention Association 


AT the forty-first annual meeting of 
the Smoke Prevention Association oí 
America, Inc., held at New York dur- 
ing June, the following officers were 
elected tor 1948-49: President, Wil- 
liam G. Christy, smoke abatement en- 
gineer, Hudson County, Jersey City, 
N. J.; first vice-president, W. E. E. 
Koepler, Pocahontas Operators Asso- 
ciation, Bluefield, W. Va.; second 
vice-president, A. A. Raymond, super- 
intendent fuel and locomotive per- 
formance, New York Central System, 
Buffalo, N. Y.; secretary-treasurer, 
Frank A. Chambers, chief smoke in- 
spector, Chicago; sergeant-at-arms. 
Thomas P. Scully vice-president ani 
superintendent, Chicago, West Pull- 
man & Southern, South Chicago, Ill.: 
public relations director, D. A. Sulli 
van, engineer, Commonwealth Edisoi, 
Compauy, Chicago. 


Alloy Steels’ Fiftieth Anniversary 
To Be Celebrated in October 


Wii1aM T. Faricy, president of the 
Association of American Railroads, to- 
gether with seven presidents of other 
national associations in the alloy-steel 
consuming .and producing fields, and 
the presidents of the three largest steel 
producing companies, have accepted ap- 
pointments from the American Society 
for Metals to serve with the society's 
president, Francis B. Foley, and the 
society’s vice-president, Harold K. 
Work, on the honorary committee cov- 
ering the “Salute to Alloy Steel,” cen- 
tral theme of the National Metal Con- 
gress and Exposition, which holds its 
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This 600-hp. General Motors railroad Diesel engine has been placed in research laboro- 
tories of the Texas Company for testing the performance of railroad-type lubricants 
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We have recently received an order for ten 2-8-4’s 
from the New York, Chicago & St. Louis Railroad 
Co. 


These locomotives will be similar to the 55 modern 
Limas already in service on that road. They will 
carry a working boiler pressure of 245 lbs., will 
have 69-inch drivers, and will develop 64,100 1b. 
initial tractive effort. 


LIMA NOD Modern steam locomotives like these will show a 
HAMILTON — good return on their investment — and, with 
AEEA, planned scheduling, can deliver more ton-miles of 
freight per dollar of investment than any other 


DIVISIONS: Lima, Ohio — Lima Locomotive Works type of motive power. 
Division; Lima Shovel and Crane Division. Hamilton, 
Ohio — Hooven, Owens, Rentschler Co.; Niles Tool 
Works Co. 


PRINCIPAL PRODUCTS: Locomotives; Cranes and 
shovels; Niles heavy machine tools; Hamilten diesel 
and steam engines; Hamilton heavy metal stamping 
Presses; Hamilton-Kruse automatic can-making ma- 
chinery; Special heavy machinery; Heavy iron cast- 
ings; Weldments. 
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30th annual convention in Philadelphia, 
Pa., October 25 to 29. The “diamond 
jubilee” in the development of alloy 
steels will be celebrated on this oc- 
casion. 


Would Honor Roy V. Wright 
in Essay Contest Title 


Tue New York Railroad Club’s rail- 
road essay prize committee has rec- 
ommended to the executive committee 
that the club’s railroad essay contest 
be designated the Roy V. Wright 
Prize Competition, in memory of the 
late editor of the Railway Mechanical 
Engineer, who was active in developing 
plans for the contest. As announced in 
the July Railway Mechanical Engineer, 
page 103, this competition, which of- 
fers substantial prizes for the best 
papers relating to the improvement 
and efficiency of railroad administra- 
tion and operation, will close Febru- 
ary 1. 


BUTLER MANUFACTURING COMPANY. 
—Donald A. MacNeil has joined the 
Butler Manufacturing Company, Kansas 
City, Mo., as special representative for 
railroads, with headquarters at 624 
South Michigan avenue, Chicago. Mr. 


Donald A. MacNeil 


MacNeil was formerly associated with 
the Kelly Steel Works, Inc., Chicago, 
as vice-president, and before joining 
the Butler Manufacturing Company was 
district manager for Tube Turns, Inc., 
at Chicago. 


+ 


ReynoLps MeTtaLs Company.—F. L. 
Sargeant has been appointed manager of 
the New York sales division of the 
Reynolds Metals Company to succeed 
Stuart Smith, who has been appointed 
special representative to the United 
States Air Forces with headquarters in 
Reynolds’ Dayton, Ohio, office. Mr. Sar- 
geant was formerly manager of the Kan- 
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Equipment Depreciation Rates 
for Reorganized New Haven 


EQUIPMENT depreciation rates for the 
reorganized New York, New Haven & 
Hartford are among those prescribed 
by the Interstate Commerce Commis- 
sion in a recent series of sub-orders in 
the general proceeding, Depreciation 
Rates for Equipment of Steam Rail- 
road Companies. The rates are: Steam 
locomotives, 2.74 per cent; other loco- 
motives, 3.03 per cent; freight-train 
cars, 2.68 per cent; passenger-train 
cars, 2.93 per cent; floating equip- 
ment, 2.14 per cent; work equipment, 
3.75 per cent; miscellaneous equip- 
ment, 15.08 per cent. 


Miscellaneous Publications 
ALUMINUM SHEET AND PLATE.—Rey- 
nolds Metals Company Aluminum Divi- 
sion, Desk 105, 2500 South Third street, 
Louisville 1, Ky. 48-page, 6-in. by 9-in. 
booklet prepared by Reynolds Technical 


Supply Trade Notes 


sas City, Mo., and St. Louis sales divi- 
sions, successively. ]Vilfred P. Lawless 
has been appointed manager of the 
Nashville, Tenn., sales district. Mr. 
Lawless was formerly in charge of the 
Charlotte, N. C., sales district. 


+ 


WESTINGHOUSE CORPORATION; BALD- 
win Locomotive Works—The West- 
inghouse Corporation has acquired a 
substantial, but minority, common stock 
interest in the Baldwin Locomotive 
Works. Marvin W. Smith, a vice-presi- 
dent and chief engineering officer of 
the Westinghouse Corporation, has been 
elected executive vice-president and a 
director of Baldwin. According to a 
statement made by Charles E. Brinley, 
chairman of the board of Baldwin, the 
arrangements whereby Westinghouse 
has acquired an interest in Baldwin were 
initiated at the suggestion of Ralph 
Kelly, president of Baldwin, and that 
the completion of these arrangements 
has made it possible for Mr. Kelly to 
exercise his desire to be relieved of 
executive responsibilities in order to 
give more time to personal and civic 
activities. Accordingly, Mr. Kelly has 
been granted a leave of absence for the 
remainder of his term of office as presi- 
dent. He will, however, continue as a 
member of the Baldwin board of direc- 
tors. 


+ 


FAIRBANKS, Morse & Co.—Robert 
Aldag, Jr., has been appointed manager 
of the sales engineering department, 
railroad division, of Fairbanks, Morse 
& Co., at Chicago. 

Robert Aldag. Jr.. is a graduate of 
Purdue University, where he specialized 
in railway mechanical engineering. He 
began his railroad career with the Erie 


Editorial Service, gives technical infor- 
mation relative to various sheet and plate 
alloys, gauges, and sizes, both for the 
experienced and inexperienced user of 
aluminum. Begins with a brief discus- 
sion of cost factors and a comparative 
analysis of costs of aluminum sheet and 
plate as against other widely used metals. 
Summarizes such topics as formability. 
weldability, riveting and joining, braz- 
ing, soldering, machinability, and re- 
sistance to chemical attack, with a short 
discussion of the alloys most suitable. 
Explains heat-treatable and non-heat- 
treatable alloys and discusses briefly 
finishes for aluminum sheet and plate, 
characteristics of the metal, and the 
problem of avoiding distortion. Contains 
tables for computing the weight of vari- 
ous sizes and thicknesses of sheet and 
plate items, with figures for calculating 
the weights of a variety of sizes and 
thicknesses of aluminum circles, also a 
formula for comparing weights of alumi- 
num with weights of other metals. 


and later joined the Chicago. Burlington 
& Quincy, having supervised the opera- 
tion of and maintenance of Diesel loco- 
motives. Mr. Aldag joined Fairbanks, 
Morse in 1946 as sales engineer. 


+ 


REPUBLIC STEEL CORPORATION.—Pro- 
duction at the Republic Steel Corpora- 
tion’s new Enduro plant No. 2 at Mas- 
silon, Ohio, is now under way. The 
formal opening of the new facilities was 
marked by a tour of the plant by a group 
of business paper and newspaper repre- 
sentatives on August 11. The new facil- 
ities constitute a substantial increase in 
Republic’s capacity for the production of 
stainless-steel sheets. They supplement 
facilities known as Enduro plant No. 1 
where flat rolled stainless-steel in widths 
up to 30 in. is produced. The new plant 


The 66-in. cold-reducing mill is the cen- 
tral piece of equipment in the Republic 
Steel Corporation's new stainless-steel cold- 
reducing plant in Massillon, Ohio 
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speed 54.5 M.P.H. 


The E-2 radial buffer incorporates 
a built-in draft gear with large 
bearing areas. Two large adjusting 
wedges, energized by compressed 
springs, hold the chafing plates in 
firm contact, permitting no slack 
but retaining complete freedom of 


Movement between engine and 
tender. This effectively dampens 
and absorbs both horizontal shake 
and vertical vibration of the loco- 
motive. Only the Franklin “E” type 
buffers provide this shock absorb- 
ing action. 
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STEAM DISTRIBUTION SYSTEM ° 


How to cure a 
ROUGH-RIDING LOCOMOTIVE 


After 


speed 54.6 M.P.H. 
VERTICAL BOUNCE 


FRANKLIN E-2 BUFFERS will reduce 
maintenance by damping and absorbing horizontal 


shake and vertical vibration. 


The E-2 radial buffer will make any locomotive, at any speed, a 
better riding engine. It requires minimum attention and will cut 
down maintenance on many related locomotive parts by markedly 
reducing shake and bounce. Crews appreciate the greater comfort 
it brings. 

The above charts show the effectiveness of this buffer. These 
charts were made on a western road — two days apart — on the same 
locomotive, between the same mileposts, pulling the same trainload 
in the same direction at the same speed. The E-2 buffer, as com- 
pared with the wedge-type buffer originally used, reduced vertical 
bounce 50%, horizontal shake 66%, and acceleration of vertical 
bounce (impact factor) 62%. 


FRANKLIN RAILWAY SUPPLY COMPANY 


NEW YORK e CHICAGO oe MONTREAL 


BOOSTER ° RADIAL BUFFER ° COMPENSATOR AND SNUBBER © POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS © STEAM GRATE SHAKERS ° FLEXIBLE JOINTS ° CAR CONNECTION 
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provides cold-reducing, annealing, pic- 
kling, and finishing facilities for sheets 
60 in. and 48 in, wide on 66-in. and 54-in. 
cold-rolling reducing mills, respectively. 
Both mills make reductions from maxi- 
mum gauge of .3 in. down to a minimum 
of .015 in. Most of the material is 
shipped in rolls, interwound with paper 
to protect the finish. 


+ 

Texas Company—J. A. Brownell has 
been appointed assistant manager of the 
railway traffic and sales department of 
the Texas Company, with headquarters 
at New York. Mr. Brownell joined the 
Texas Company in October, 1907, as a 
clerk in the southern sales territory at 


J. A. Brownell 


Dallas, Tex. In 1923 he was appointed 
assistant to the manager of the railway 
traffic and sales department. 


+ 


FAIRBANKS, Morse & Co.—Robert 
Aldag, Jr., sales engineer for Fairbanks, 
Morse & Co., at Chicago, has been pro- 
moted to manager of the sales engineer- 
ing department, Railroad division, at 
Chicago, 

¢ 


BattiMoreE Founpry & MACHINE 
Corp.—McConway & Torry Corp.— 
The Baltimore Foundry & Machine 
Corp. has transferred its sales head- 
quarters from Baltimore, Md., to the 
firm’s parent organization, the McCon- 
way & Torley Corp., at Pittsburgh, Pa. 


e 


SYMINGTON - GOULD (CORPORATION. — 
Peter F. Rossman, special assistant to 
the president of the Symington-Gould 
Corporation, has been elected president, 
with headquarters at Depew, N. Y., suc- 
ceeding J. A. Sauer who has retired as 
announced in the August issue. 

Peter F. Rossman began his business 
career in 1922 with the Maxwell Motor 
Car Company. From 1923 to 1936 he 
was associated with the Packard Motor 
Car Company. In 1936 he joined the 
airplane division of the Curtiss-Wright 
Corporation, at Buffalo, N. Y. In 1943 
he was invited by Guy W. Vaughan, 
president of the corporation, to organize 
and acquire plant and machine facilities 
for a new development division at 
Bloomfield, N. J.. of which division he 
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became general manager responsible di- 
rectly to the president. This division 
was liquidated in December, 1945, at 
which time Mr. Rossman was appointed 


Peter F. Rossman 


special assistant to the president, with 
headquarters at New York. 

J. A. Sauer began his career in the 
Mt. Clare (Baltimore, Md.) shops of 
the Baltimore & Ohio, where he worked 
from June, 1905, to September, 1907, 
when he joined the T. H. Symington 
Company at Baltimore. In 1912 he was 
transferred to New York where he 
studied evenings at the New York Uni- 
versity School of Commerce and was 
graduated with the class of 1917. In 
July of that year he went to Rochester, 
N. Y., as secretary of the Symington- 
Anderson Company, one of five war 
plants in Rochester and Chicago which 
were organized by T. H. Symington. 
Mr. Sauer returned to New York in 
1919 as assistant to the vice-president 
of the T. H. Symington Company. He 
Was appointed assistant to the president 
in 1922 and elected vice-president of 
the Symington Company, successor to 
the T. H. Symington Company, in 1924. 
He also was vice-president of the Gould 
Coupler Company, which was absorbed 


J. A. Sauer 


by Symington in 1925. When the two 
companies were merged in 1936, Mr. 
Sauer was appointed executive vice- 
president and in May, 1944, was elected 
president. Mr. Sauer was awarded the 
Frederick A. Lorenz Memorial for 1946 


for the most outstanding contribution » 
the general welfare of the steel casting: 
industry during the preceding year. 


¢ 


Air REDUCTION SALES CORPORATION 
—John J. Lincoln, Jr.. has been ap- 
pointed manager of the railroad depar- 
ment of the Air Reduction Sales Cor- 
poration, with headquarters in New 
York. The railroad department main- | 
tains regional sales offices at New York 
under C. B. Armstrong, and at Chicagc 
under D. J. Williams, with divisional 
offices at Cleveland, Ohio, and St. Louis. 
Mo. Mr. Lincoln joined Air Reducticr 


J. J. Lincoln 


in 1924 and after sales work in severa! 
districts was appointed manager in Pitts- 
burgh, Pa., in 1934. He moved to New 
York as regional sales manager in 1938 
and has been director of sales services 
since 1945, 


+ 


CUTLER-HAMMER, INc.—Cutler-Ham- 
mer, Inc., Milwaukee, Wis., has ac- 
quired the business of the West Electric 
Products Company, 1795 Pasadena av- 
enue, Los Angeles, Calif. W. G. Tapping 
Cutler-Hammer district sales manager. 
will be in charge of the new plant. Sale 
of the firm’s products in the Los Angeles 
area will continue to be handled at 133! 
Santa Fe avenue, Los Angeles 21. The 
present operating personnel of the West 
Electric Products Company will be re- 
tained as Cutler-Hammer employees. 
The new plant will be integrated wit 
other Cutler-Hammer plants in the 
manufacture of motor control, pane- 
boards, lifting magnets, magnetic brakes, 
electrict heating devices and allied elec- 
tric apparatus. 


+ 


WORTHINGTON PUMP & MACHINERY 
Corp.—Harold T. Anderson has been ap- 
pointed assistant to the general sales 
manager, in charge of sales production 
relations, with headquarters at the Har- 
rison, N.J., works of the Worthington 
Pump & Machinery Corp. /. A. Mals. 
railroad service engineer at Richmond, 
Va., has been transferred to the Star- 
dard Products Sales Division of Worth- 
ington, with headquarters in Detroit 
Mich. 

Harold T. Anderson joined Worthins- 
ton in 1924. In 1940 he entered the salés 
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Heavy freight locomotives 
are being equipped with 


security circulators 


Typical of the trend toward the use of Security Circu- 


lators in modernizing existing steam locomotives, many 
4-8-4 freight locomotives are being Circulator-equipped. 


In making such installations in existing motive power, 
the Security Circulators, as shown by the sketch, are 
suitably proportioned to the size and type of boiler to 
give the best results in bettering boiler performance 
and increasing locomotive utilization. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK » CHICAGO 
SECURITY CIRCULATOR DIVISION 


September, 1948 For additional information, use postcard, pages 49, 50 119 


department and was engaged in sub- 
contracting activities until 1944, when 
he was transferred to the steam power 
division of the general sales department. 


+ 


DANA CORPORATION.— Loren J. 
O'Brien has been appointed chief engi- 
neer of the railway division of Spicer 
Manufacturing, a division of the Dana 
Corporation. Mr. O’Brien will be in 
charge of all railway engineering, in- 


L. J. O'Brien 


cluding the Spicer positive generator 
drive and all types of bevel gear ap- 
plications. He was formerly associated 
with the Gleason Works, Rochester, 
N.Y., where he was engaged in various 
phases and types of bevel-gear engineer- 
ing since 1935. + 


H. K. Porter Company.—Lawrence 
A. Franks has been appointed manager 
of the Boston district office of the H. K. 
Porter Company, with headquarters at 
294 Washington street, Boston 8, Mass. 
Mr. Franks was formerly sales engi- 
neer for Bird & Sons, Inc. 

+ 

Iron & STEEL Propucrs, Inc.—John 
F. Parker, vice-president and treasurer 
of Iron & Steel Products, Inc., at Chi- 
cago, has been elected president and 
treasurer, succeeding the late A. G. Blad- 
holm. W. J. Parker, vice-president and 
secretary, has been elected executive 
vice-president and secretary and Charles 
A. Marshall, general manager, has been 
appointed also vice-president. J. J. Col- 
lins has been appointed assistant general 
manager of the company. Mr. Collins 
was formerly a supervisor of the scrap 
and reclamation department of the Erie 
at Meadville, Pa. He had served 37 
years with that railroad. 


+ 


RAPIDS-STANDARD COMPANY.—George 
R. Brockway has been appointed sales 
manager of the Rapids-Standard Com- 
pany. Mr. Brockway was formerly as- 
sistant sales manager and central re- 
gional sales manager. Lloyd C. Backart, 
formerly president and sales manager 
since incorporation of the firm, will con- 
tinue to serve as chairman of the board. 
Richard R. Williams has been appointed 
direct sales representative for the Toledo, 
Ohio, territory. 
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MINNEAPOLIS-HONEYWELL REGULA- 
rok Company.—Four changes in its 
transportation division have been an- 
nounced by the Minneapolis-Honeywell 
Regulator Company. C. M. Sanders has 
been appointed western area manager, 
with headquarters in Chicago. Mr. San- 
ders succeeds Dale Iissmiller, who has 
been transferred to the commercial divi- 
sion staff at the home office. 4. G. Buck- 
ley has been placed in charge of the 
transportation division's new Cleveland 
office, moving from the Chicago staff of 
the division. Dick Luchtman succeeds 
Mr. Buckley as sales engineer in Chi- 
cago, and Gerald A. Loew has been 
named division engineer, with head- 
quarters in Minneapolis, Minn. 

C. M. Sanders is a native of Arka- 
delphia, Ark., and an engineering gradu- 
ate of Rice Institute, Houston, Tex. He 
worked in the air-conditioning division 
of the Westinghouse Electric Corpora- 
tion after graduation, and joined the 


C. M. Sanders 


Army in 1942, where he served as cap- 
tain and radar officer. Following victory, 
Sanders joined Honeywell in 1946 and 
served in the specialties division until 
transferred to the transportation division 
in 1947. 

A. G. Buckley, a native of Coldwater, 


A. G. Buckley 


Mich., is an engineering graduate of 
Kansas University. He was employed by 
a number of heating and air-condition- 
ing firms before joining Honeywell in 
1946 when he was assigned to the St. 
Louis branch office. In 1941, he was 


transferred to the Memphis branch ani 
in 1943 to the Chicago staff, joining the 
transportation division as a sales engi- 
neer two years later. 

Dick Luchtman is an engineering 
graduate of Purdue University and a 
native of Michigan City, Ind. He is also 
a graduate of the Boeing School oi 


D. Luchtman 


meteorology and served with the Naw 
as officer-pilot and later as an airline 
pilot captain for United Airlines. He 
joined Honeywell early this year and. 
after completing a training course, was 
assigned to Chicago. 

Gerald A. Lowe is a native of Mil- 
waukee, Wis., and an electrical and 
mechanical engineering graduate oi 
Marquette University. He had been 
employed in the industrial control divi- 


G. A. Lowe 


sion of the Square D Company, and 
was assistant engineer in the develop- 
ment section of Allis-Chalmers Manu- 
facturing Company before joining 
Honeywell’s transportation division early 
in 1947. He has served as engineer for 
the division until his appointment as 
chief division engineer. 


+ 


PRESSED STEEL Car COMPANY.— 
Frank L. Johnson, vice-president of the 
Pressed Steel Car Company, has been 
appointed vice-president in charge oi 
railroad sales. Mr. Johnson’s headquar- 
ters will be in Chicago. Pressed Steel 
Car also has announced the organization 
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Prevention of this condition with an Elesco Steam 
Dryer System is fully described in an article, which 
can be had for the asking. 


THE 


Mt PERE ATER 


COMPANY 


of AMERICAN THROTTLE COMPANY, INC. 


60 fi st 42nd Street, NEW YORK 
122 S. Michigan Ave., CHICAGO 


Montrea |, Canada, THE SUPERHEATER COMPANY, LTD 


a ee nn mee 
Superheoters + Superheater Pyrometers ° Exhoust Steam Injectors * Steam Dryers » Feedwater Heaters * Steam Generators ° Oil Separators » American Throttles 
_f98 eee 
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HERE’S HOW RUST- OLEUM 
SAVES TIME AND MONEY: 


IT GOES ON FASTER 
Rust-Oleum saves 25% of the time nor- 
mally required for application ... and 
covers up to 30% more area. 


IT CUTS PREPARATION 
No sandblasting, flame cleaning or chemi- 
cal rust ‘‘dissolvers’’ are required. Merely 
wirebrush to remove scale, dirt, etc. and 


apply RUST-OLEUM. 


IT PROTECTS LONGER 
Rust Oleum LASTS two to ten times longer 
than ordinary materials on most jobs. Every 
application gives maximum protection. 


| RUST-OLEUM CORPORATION 


2419 Oakton Street 
EBEXES 
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Keep cars rolling years longer... 
Provide essential protection to 
right-of-way equipment, bridges, 
buildings and other properties. 
Rust-Oleum coats metal... and 
dries firm—with a tough, water- 
tight, enduring film that prevents 
rust by moisture, fumes, acids, 
heat and many other destructive 
elements. 


Rust-Oleum can be applied 
directly to any rusting surface — 
after easy, time-saving prepara- 
tion. Jt outlasts ordinary materials 
two to ten times, depending on 
conditions. For lasting satisfaction 
and extra profits specify Rust- 
Oleum on new and re-built cars 

..and out on the right-of-way 
where rust is costly. 


Write for full inforznation TODAY. 
Ask for Cetalog No. 145. 


Evanston, Illinois 


For additional information, use postcard, pages 49, 50 


of a research and development division 
under the direction of H. E. Chilcoat, 
vice-president with headquarters at 
| Pittsburgh, Pa. 
+ 
MORTON - GREGORY (CORPORATION. — 


| Leonard C. Barr, Maurice A. Enrigki 
and William J. Kane have been elected 


» | vice-presidents of the Morton-Gregory 


Corporation. 

| + 

| GENERAL ELECTRIC Company.—\ 
| R. Hanna, engineer of the Motor Engi- 
| neering division at the General Electric 
Company’s Erie Works since 1926, has 
| retired after 45 years’ service with the 
| company. 


+ 


GREAT LAKES STEEL CORPORATION.— 
William J. Crabbs, formerly assistant 
chief of motive power and equipment oi 
the Atlantic Coast Line, has joined th 
Great Lakes Steel Corporation as me- 
chanical engineer in charge of applica- 
tion engineering of the company’s nail- 
able steel flooring. Wiliam H. Adams 
will continue to supervise research ani 
development for the steel-floor division. 

William J. Crabbs is a graduate ci 
the Virginia Polytechnic Institute 
(1934) with a degree in mechanic! 
engineering. During his summer vaca- 
tions, from 1927 through 1933, he 
worked in the stores and mechanical 
departments of the Western Maryland 
and after graduation he joined the Amer- 
ican Locomotive Company as a special 
apprentice. In 1936 he returned to the 
Western Maryland as a draftsman. Ir 
1938, he was appointed chief drafts- 


| 


W. J. Crabbs 


man and in 1940 mechanical engineer 
| . a! 
During the recent war, Mr. Crabbs wa: 
a major in the Transportation Corp. 
Following his discharge in 1945 he be- 
came mechanical engineer of the Atlant: 
Coast Line, and in 1947 assistant chie’ 
of motive power. 


+ 


AMERICAN Horst & Derrick Co— 
The American Hoist & Derrick Co. has 
announced the appointment of the Over- 
land Supply Company, 55 New Mont- 
gomery St., San Francisco, Calif., as it 
exclusive railroad supply agent for the 
Southern Pacific, the Western Pacific. 
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the Northwestern Pacific, the Oakland 
Terminal, the Sacramento Northern, the 
San Diego & Arizona Eastern, the Tide- 
water Southern and the Pacific Fruit | — 
Express Company. j 
4 | 

NATIONAL CARBIDE CorRPORATION.—J. | 
Carl Bode, formerly operating manager, 
has been elected president of the Na- 
tional Carbide Corporation, succeeding 
L. A. Hull who has become chairman of 
the board of directors. | 


+ { | 


WHITING Corporation.—The Atlas 
Film Corporation has prepared for the | 
Whiting Corporation, Harvey, Ill, a | 
one reel sound motion picture, ““Groom- | 
ing the Streamliners,” which explains | 
and shows the operation of Whiting | 
washers in the cleaning of passenger- 
train equipment on various railroads. 


+ 

Union Assestos & RUBBER Co.—WNor- | — 
man C. Naylor, whose retirement as | 
vice-president of the American Locomo- | — 
tive Company and subsequent election | 
as vice-president of the Union Asbestos ` 
& Rubber Co., at Chicago, was reported | 
in the August issue, page 118, was born 


on June 3, 1881, at Rochester, N.Y.) 


He began his career as an office boy 
with McKee-Fuller & Co., which was | 
absorbed by the Steel Tired Wheel Com- | 


pany in 1897. The latter firm was like- | 


N. C. Naylor 


wise absorbed in 1902 by the Railway 
Steel Spring Company, for which Mr. 
Naylor later became sales agent. With 
the purchase in 1926 of the Railway 
Steel Spring Company by Alco, he be- 
came district sales manager in charge 
of the Chicago office for both companies. 
In 1930 he was appointed vice-president 
in charge of western sales offices, at 
Chicago. Mr. Naylor continues as a 
director of Alco, to which position he 
was elected in 1938. 
+ 
Tuor M. Orson, vice-president in 
charge of sales of the Ex-Cell-O Cor- 
poration, Detroit, Mich., has resigned. 
+ 
FLEXIBLE STEEL LACING CoMPANY.— | 
William W. Hickey has been appointed 
representative of the Flexible Steel Lac- 
ing Company in the New England and 
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*ATRETOOL 


prevents work stoppages 


Neither the roundhouse nor the 
locomotive can go "full steam 
ahead" with scale-caked tubes. 
Airetool tube cleaners and tube 
expanders help keep both work- 
ing full schedule at peak effi- 
ciency. 


| Airetool No. 4325 Cleaner 
with GE head is especially de- 
signed for Nicholson syphons. 
The cleaning action of the cut- 
ter head will not bulge syphon 
walls and the head will not be- 
come entangled in staybolts. 


For complete information, write: 


MANUFACTURING 
COMPANY 


3240 E. Woodbridge St., Detroit 7, Michigan 
Railway Sales Representative for 


i 
MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 


For additional information, use postcard, pages 49, 50 


The self feeding Airetool Expander No. 
164 has 3 expanding rolls which give parallel 
rolling in addition to a thrust collar which 
bears on the tube sheet. 
of many especially designed Airetool clean- 
ers and expanders for better railway main- 
tenance. 


These are just two 
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Double and even Triple 
Savings possible with 
KOPPERS 


PRESSURE-TREATED WOOD 


The experience of many railroads, over 
long periods of time, proves the average 
life of untreated wood used for car 
decks is only 5 years. This short life is 
usually caused by unobserved decay 
which weakens the lumber and causes 
it to fail prematurely. 


Many of the same railroads report 14 
years and better where Koppers Pres- 
sure-Treated Wood was installed. 


KOPPERS Ë presSURE-TREATED WOOD 


Get these savings that mean added 
profits . . . Specify 
Koppers Pressure -Treated Wood 
for your new cars and for 
car repairs. 


We will be happy to send, upon request, 
a digest of typical specifications. Ask for 
G-4, Wood Preserving Division, Koppers 
Company, Inc., Pittsburgh 19, Pa. 
a 

Pictured here are twenty-five, 70 
ton capacity, 53'-6" flat cars leav- 
ing the shop. All have decks of 
Koppers Pressure-Treated Wood. 


KOPPERS COMPANY, INC. 


PITTSBURGH 
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19, PA. 


New York territory, succeeding John 
Ramsey who has been transferred to 
the executive sales office in Chicago. Mr. 
Hickey, a graduate of Rensselear Poly- 


W. W. Hickey 


technic Institute, had been a sales en- 
gineer with the Nash Engineering Com- 
pany for more than ten years. 

+ 


READE MANUFACTURING COMPANY 


| Inc.—Charles F. Reade, formerly gen- 
| eral sales manager of the Reade Manu- 


facturing Company, has been advanced 


| to vice-president of the firm, which has 


recently become the Reade Manufac- 
turing Company, Inc. 


+ 

ELECTRIC StoraGE Battery Cox- 
PANY.—Herbert H. Warren has been 
appointed assistant manager of the New 
York branch of the Electric Storage 
Battery Company. 

Herbert H. Warren joined Exide in 
1921 and first worked at assembling 
industrial and automotive batteries in 


H. H. Warren 


| the company’s New York depot. Three 


years later he was transferred to the 
New York branch and was assigned to 
engineering and sales work. During 
World War II, he served in the 762nd 
Railway Shop Battalion in the Persian 
Gulf Command from 1943 to 1945. In 
the latter year he was transferred to 
the European theater of operations and 
served as batallion executive officer with 
the rank of major. In January, 1946, 


| Mr. Warren was released from active 


For additional information, use postcard, pages 49, 50 
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dees EASY! Even a penny part, if it isn’t 
on hand when needed, can keep a Diesel 
locomotive out of service. 


The small steel ball which acts as a check valve 
in the hydraulic lash adjuster, for example, costs 
only a penny. Yet it is as vital to the efficient 
performance of the locomotive as almost any 
major component. 


Any leakage of oil past this ball could result in 
serious valve failure. Small as it is, this “penny 
part” is indispensable to the proper functioning 
of the hydraulic lash adjuster. 


It’s that way with most General Motors Diesel 
parts. Their cost compared with the cost of keep- 


ing a locomotive out of service for even a day 
is insignificant. 

That’s why alert purchasing and maintenance 
department executives find it is sound policy to 
stock adequate quantities of all parts to protect 
locomotives in service. 


They also find it good business to use nothing 
but genuine General Motors parts in General 
Motors Diesels, because these parts are made to 
the same high-precision standards and with the 
same equipment, materials and methods as the 
parts that went into the locomotive originally. 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS 
LA GRANGE, ILL. 


Loco 


GENERAL 


Home of the 
Diesel Locomotive 


OTORS 


OTIVES 


| duty and returned to Exide, where he 
was assigned to engineering, railway, 
and industrial sales. 


+ 


W. B. CONNOR ENGINEERING Corpor- 
ATION.—John H. Bartol, formerly pas- 
senger sales supervisor of American Air 

| Lines, has joined the W. B. Connor 
' Engineering Corporation as director of 
BEATTY No. 14 Toggle Beam ' the air recovery division. 

Punch for structural steel 

fabrication. + 


INTERNATIONAL NICKEL COMPANY.— 
Paul Queneau has been appointed metal- 
| lugical engineer of the International 
| Nickel Company of Canada, and sub- 
| sidiaries. W. K. Sproule succeeds Mr. 
| Queneau as superintendent of research. 


+ 


UNITED States STEEL Supply Cow- 
pANY.—The United States Steel Supply 
| Company, subsidiary of U. S. Steel Cor- 
| poration, has opened a steel warehouse 
and facilities in San Francisco, Calif. 
| + 
Evectro-Motive DIVISION, GENERAL 
Motors Corporation.—Corliss A. Ber- 
caw, district sales manager of the Elec- 
tro-Motive Division of General Motors 
Corporation, with headquarters at Chi- 
cago, has been appointed Pacific Coast 
regional manager, with headquarters 
at San Francisco, Calif., succeeding 
Ernest Kuehn, who has retired. Mr. 
Kuehn will remain with the firm as a 
consultant until January 1, 1949. Mr. 


BEATTY Spacing Table han- 
dies flange and web punch- 
ing without roll adjustment. 


TO THE JOB 


A BEATTY machine is a BETTER BEATTY Hydraulic Vertical Bercaw is succeeded by George II. 
Bulldozer for heavy form- Rukgaber, district sales representative 
machine because it is tailored to a ing and pressing. in the Chicago region. A picture of Mr. 


Rukgaber and a sketch of his career 
appeared in the June Railway Mechani- 
cal Engincer, page 116, in connection 
with his appointment as district sales 
representative. 

Milton Gardner, regional service man- 
ager at St. Louis, Mo., has been ap- 


specific job — engineered for faster, 


higher-quality production at lower 
cost. Our broad problem-solving ex- 


perience in heavy metal fabrication 


qualifies us to make recommendations BEATTY "cdmsbladdion, xa 


: s Brake & Flanger does flang- 
on your production requirements, no ing, V-bending, pressing, 


; : 3 forming, straightening. 
matter how intricate. Yes, there's a 
better way to handle most production 
jobs and oxr job is to help to find that 


better way. Call us in now. 


WIERE’S 4 BEITER 


M. Gardner 


BEATTY 200 ton Double End pointed district sales manager, with 
Toggle Punch. headquarters at St. Louis. L. M. Wi- 
liams, sales representative, St. Louis 


hi AC H | H E A N D region, has been appointed manager oi 


the branch warehouse and service repair 

shop at Emeryville, Calif. J. E. O’Leary. 
MFG. COM PAN Y assistant regional service manager at 
St. Louis, regional service manager 
at that point. Other appointments in the 


HAMMOND, INDIANA 
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St. Louis region include G. C. Smith, 
assistant regional service manager; 
Guthrie Hill, district engineer; E. A. 
Tucker, service engineer, and Rene Pom- 
mier, regional parts representative. O. 
IV. Anglemier has been appointed serv- 


ice engineer with headquarters at Louis- | 


ville, Ky., a new territory established 
to cover increased operation of General 
Motors Diesel locomotives in that area. 

Milton Gardner became associated 
with Electro-Motive in February, 1938, 
as a service engineer. He held various 
positions in the service department and 
on July 1, 1946, was appointed regional 
service manager at St. Louis. 

Corliss A. Bercaw was born at Hol- 
gate, Ohio, and is a graduate in mechan- 
ical engineering of the California In- 
stitute of Technology. After serving a 
year as a U.S. Navy aviator, he spent 


a year as a graduate student in railway | 


engineering and sales with Westing- 
house Electric Corporation. During 17 
years with Westinghouse, he covered 
engineering and sales assignments in 
Pittsburgh, Pa., Philadelphia, Chicago 
and Washington, D.C., three years of 


which were spent in negotiating for- | 


eign railroad electrification projects. 
Mr. Bercaw was with the Baldwin Loco- 
motive Works for three years as sales 
manager of Diesel locomotives. In 1943 
he became general manager of the 
Springfield (Ohio) plant of Elliott & 
Co. and in 1945 joined Electro-Motive 
as district sales manager in the Chicago 
region. 

The Electro-Motive Division of 
G.M.C. plans to open a third plant near 
Cleveland, Ohio, next January, to be de- 
voted exclusively to the manufacture of 
switching locomotives, according to C. 
R. Osborn, general manager of Electro- 
Motive. The plant was acquired recently 
by General Motors from the Navy, for 
which the facility was built in 1942. It 
will afford Electro-Motive 460,000 sq. ft. 
of additional floor space. The company 
expects to begin moving machinery into 
the newly acquired plant in July. The 
space made available at the firm’s plants 
No. 1 and No. 2, at La Grange, Ill., and 
Chicago, respectively, as a result of the 
move will be devoted to increased pro- 
duction of Diesel-electric road locomo- 
tives. The plant is located on a 4414- 
acre site in Brooklyn, Ohio, a Cleveland 
suburb, and consists of a 765-ft. by 500- 
ft. main building, a two-story office build- 
ing and a receiving warehouse area. A 
portion of the facility will be occupied 
by G.M.’s Cleveland Diesel Engine Di- 
vision, which occupied the plant during 
the war as a builder of Diesel engines 
for the Navy. 


+ 


ALLIS - CHALMERS MANUFACTURING 
Company.—A sixth region for the field 
organization of the Allis-Chalmers Man- 
ufacturing Company’s general machinery 
division has been organized under Wil- 
liam Arthur, formerly Philadelphia, Pa., 
district office manager, The new area, 
designated as the mid-Atlantic region, 
with headquarters in Philadelphia, will 
embrace territory now covered by the 
Philadelphia, Wilkes-Barre, Baltimore, 
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Outstrips All Other Strippers! 


MAGNUS STRIPIT Will Save You Plenty 
on Your Stripping Operations 


This new paint stripping material is safe, easy to use, and, 
above all, a unique saver of time and labor. One gallon will 
cover 100 square feet of surface. One application will re- 
move 3-4 coats of paint, varnish, enamel and even primer. 
It works fast, too, taking effect in 1-15 minutes, depending 
on the number of coats and their type and age. 

Consider these outstanding advantages: 


Evaporates slowly—works longer. 

Clings to vertical or inverted surfaces. 

Non-flammable. 

Harmless to all metals and woods. 

Ready to use—no mixing. 

Greatly reduces hand work. 

Works faster—removes more paint with one treatment. 
Works on all types of coatings. 

Stripped surfaces are ready for re-painting without 
further treatment. 


ASK FOR A DEMONSTRATION 


MAGNUS CHEMICAL COMPANY 
77 South Ave., Garwood, N. J. 
IN CANADA — MAGNUS CHEMICALS, LTD. 
4040 Rue Masson, Montreal 36, Que. 
Service representatives in principal cities 
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_INNER-=SEAL 


WEATHER STRIPPING 


A PROVEN PERFORMER 
ON THESE APPLICATIONS 


END DOORS ON PASSENGER CARS— 

Innerseal weatherstripping is standard equip- 

ment on many of the most modern deluxe 

passenger cars. It provides the airtight end 

sd door sealing that aids in maintaining op- 

E timum interior conditions and materially re- 
duces the load on theairconditioningsystem. 


ACCESS DOORS ON REFRIGERATOR CARS— 
Innerseal weatherstripped doors remain 
sealed completely; even when exposed to 
temperatures as low as 110° below zero. 
Perishables are safeguarded, evaporation 
losses are reduced to minimum. 


DOORS AND HATCHES ON LOCOMOTIVES— 
Innerseal weatherstripping positively pro- 
tects main motors and vital allied equipment 
of many makes of locomotives and switch- 
ing engines by sealing out abrasive dust and 
corrosive dampness. In addition, it provides 
greater crew comfort by excluding much 
outside noise. 


Inner-Seal is made in many standard sizes and colors or may be modified 
especially for your requirements. Write today for samples and data sheet 
giving complete information. 


T h i t I i “ae i Sarr a te Emer beat Cae 
wsided for tile inte tive BRIDGEPORT 1, CONN. 
sponge rubber Est. 1837 


Represented in Canada by 
THE HOLDEN CO., Ltd., Montreal, Toronto, Winnipeg and Vancouver, B. C. 
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; York, Richmond and Charleston offices. 
| The York and Charleston offices, man- 
| aged by G. E. Conn and R. L. Halsted, 
| respectively, formerly branch offices, be- 
come district offices under the regional 
plan. Frank Feyler, manager of the 
Cincinnati, Ohio, district office since 
1944, succeeds Mr. Arthur as Philadel- 
phia district manager, and W. F. Daly, 
manager of the power section of the 
company’s steam turbine department 
since 1943, succeeds Mr. Feyler. 


+ 


LIMA-HAMILTON CoRPORATION.—C. 
B. Murphy has been appointed to repre- 
sent the Lima-Hamilton Corporation in 
the sale of Diesel engines and power 
engineering equipment in the southwest. 
Mr. Murphy’s headquarters will be at 
3130 Daniels street, Dallas, Texas. 

+ 


MORTON-GREGORY CORPORATION. The 
Nelson Stud Welding division of the 
Morton-Gregory Corporation has estab- 
lished a new customer engineering serv- 
ice department at its Lorain, Ohio, head- 
quarters, under the direction of Robert 
C. Singleton. 

Mr. Singleton, who joined the stud- 
welding organization in 1945 as field en- 
gineer and has served as chief metallur- 
| gist and technical adviser at Lorain, 


R. C. Singleton 


will be in charge of engineers and metal- 
lurgists in the new engineering service 
department at the Lorain plant. He is 
a graduate in metallurgical engineering 
of the University of California and a 
member of the American Welding So- 
ciety and of the American Society for 
Metals. Before his association with the 
Nelson organization, Mr. Singleton was 
metallurgical engineer in the employ 
of the Joshua Hendy Iron Works at 
Sunnydale, Calif. 


+ 
CUMMINS ENGINE ComPaNy.—Carl 


R. Fox, recently elected to the board of 
directors of the Cummins Engine Com- 
pany, as reported in the June issue, page 
110, was incorrectly described in that 
issue as a former vice-president and 
works manager for the firm. Mr. Fox, 
who has been a vice-president and works 
manager for Cummins Engine for sev- 
eral years, retains both positions. 
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NAILABLE STEEL FLOORING helps keep gondolas off the Bad 
Order Report, saves you money in floor repair and replacement 
costs. Check these points that show why NAILABLE STEEL 
FLOORING cuts floor maintenance costs and keeps cars where 
they belong—on the line, bringing in revenue. 


Greater Strength— Channel design gives NAILABLE STEEL 
FLOORING higher strength, more resistance to dishing than 
steel plate floors. After months of grinding impacts from 
magnets, hot pig iron and the clamshell shown, the NAIL- 
ABLE STEEL FLOOR in a test car retained its over-all 
flatness and nailability, its suitability for blocked and 
skidded loads. 


No Nail Damage— Nails can’t rip or splinter NAIL- 
ABLE STEEL FLOORING, can’t damage it in any way. 
Held tighter than in wood, the proper size nails 
(20d or 30d in gondolas) are easily driven into the 
nailing grooves and can be readily removed. 


High Rust Resistance— NAILABLE STEEL FLOOR- 
ING is safer from rust because it’s made from 
N-A-X HIGH-TENSILE steel which has three to five 
times the corrosion resistance of plain carbon steel 
and more than twice that of copper-bearing steel. 


Combining nailability and strength, NAILABLE 
STEEL FLOORING does the job of both wood and 
conventional steel plate floors—and does each of 
them better. It saves money in operating as well 
as maintenance costs. When your next new car 
or rebuilding program comes up specify NAIL- 
ABLE STEEL FLOORING. 


NO TORN UP PLATES. This photograph shows gon- 
dola service at its roughest. Big clamshells like 
this ten-ton giant often tear rivet heads out of 


steel plate floors and rip up the cover plates. 
NAILABLE STEEL FLOORING cannot be torn up 
because it has no projecting rivet heads, no plate 
edges. 


*PATENTS PENDING 


AE 


GREAT LAKES STEEL CORPORATION 


A STEEL FLOOR DIVISION e PENOBSCOT BUILDING « DETROIT 26, MICHIGAN 
acme UNIT OF NATIONAL STEEL CORPORATION 


NAILABLE 
STEEL FLOORING 
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Locomotive air pumps packed 
with DURAMETALLIC D-911 
stay sealed and tight for 175,000 
to 200,000 miles. 


$ 


Proved by actual service 


records on leading railroads. 


DURAMETALLIC 


KALAMAZOO 


Double- ngle 
SHEARS 


Another in the line of Thomas 
high-production tools. Typically 
sturdy Thomas construction and 
labor-saving design. Will cut or 
miter two angles at each stroke 


For further information ask for Bulletin 310. 


gS TTIS ITF re gO 15 


DURAMETALLIC 
PACKING MEANS: 


e Easy to apply 
e Stays packed — no leaks 
e No scored rods (less than .003” 


>: CORPORATION 
i4 MICHIGAN 


MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS 


ROTARY MECHANICAL 
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SEALS 


and PACKING TOOLS 


For additional information, use postcard, pages 49, 50 


Obituary 


ALBERT G. BLApHOLM, president of 
Iron & Steel Products, Inc., at Chicago, 
died at St. Luke’s Hospital in that city 
on July 6, following a short illness. Mr. 
Bladholm had headed the firm since 1942 
and prior to that time he had been as- 


| sociated with Briggs & Turivas, ster! 


warehouse firm, at Blue Island, IN. 
+ 


Joux ALrLısox, chief engineer of the 
Pittsburgh Steel Foundry Corporation, 
Glassport, Pa., died on July 8. at hi> 
home in Swissvale, Pa. 

+ 

Harry G. Lewis, President of the 
Electric Service Manufacturing Com- 
pany, died on July 15. Mr. Lewis wa» 
born in England in 1876 and came to 
the United States at an early age. He 
joined Electric Service Manufacturing 
in 1901, and in 1916 he was appointed 
sales manager. He was elected vice- 
president in 1919 and, in 1923, joined the 
board of directors. He was appointed 


, sales director in 1937 and general mana- 


ger in 1944. Mr. Lewis has been presi- 
dent of the company since April, 1945. 


+ 

FREDERICK A. STEVENSON, former 
president of the American Car & Foun- 
dry Co., who retired from active service 
in May, 1947, died suddenly on July 29. 
in Wilmington, Del., while on his way 
to New York from Florida. Mr. Steven- 
son was 68 years of age. He had been 
associated with American Car & Foun- 
dry for more than forty years in various 
capacities—as master mechanic, assistant 
general manager, assistant vice-president 
in charge of operations, vice-president. 
senior vice-president and as president. 
During World War I he was in direct 
charge of the A.C.F. plants heavily en- 
gaged in the production of artillery 
vehicles, shells, etc. During World War 
II he was in charge of all the company’s 
engineering and production involved in 


F. A. Stevenson 


the emergency program of building com- 
bat tanks, tractors, landing vehicles. 
shells and marine equipment. Mr. Stev- 
enson was a member of the Newcomen 
Society, the American Society of Me- 
chanical Engineers and the New York 
Railroad Club. 
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Personal 
Mention 


General 


E. J. Crawrorp, formerly superin- 
tendent of motive power, Western dis- 
trict, of the Chicago & North Western, 
who of late has been engaged in other 
duties due to ill health, has been ap- 
pointed superintendent of motive power, 
Northern district. 


RusseLL W. SENIFF, engineer of tests 
of the Alton at Chicago, has been ap- 
pointed engineer of tests of the Balti- 
more & Ohio, with headquarters at 
Baltimore, Md. Mr. Seniff is a gradu- 
ate of the Illinois Wesleyan University. 
He began his railroad career in 1924 as 
a chemical engineer in the employ of the 
Chicago & Alton, the predecessor of the 


R. W. Seniff 


Alton. He was appointed engineer of 
tests of the Alton in 1944, but has been 
loaned to the B. & O. on several occa- 
sions for special work. During the war 
Mr. Seniff served as a consultant for 
the U. S. Army Engineers. He is the 
author of four technical treatises and 
is the holder of two patents for control 
apparatus on steam boilers. 


Grorce W. BoHANNON, assistant gen- 
eral mechanical officer at the Chicago & 
North Western, at Chicago, has been 
appointed chief mechanical officer, with 
headquarters at Chicago. 


_J. C. Srump, superintendent of mo- 
tive power, Northern district of the Chi- 
cago & North Western at Chicago, has 
been appointed assistant chief mechani- 
cal officer. 


F. H. Green, road foreman of equip- 
ment of the Denver & Rio Grande West- 
ern at Salida, Colo., has been appointed 
to assistant superintendent of air brakes, 
with headquarters at Denver, Colo. 


_R. G. Norton, road foreman of en- 
gines, Norfolk terminal, of the Norfolk 
t Western, has been appointed super- 
visor of smoke abatement, a position 
Created as part of the N. & W. cam- 
pagn to reduce excessive smoke, in 
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IE BEATS THE HEAT! 


IT STANDS UP UNDER TERRIFIC HEAT—WOỌON'T FLAKE, 
BLISTER OR PEEL—IMPROVES APPEARANCE—PREVENTS RUST. 
Saves money for railroads three ways: (1) Eliminates constant re- 
painting—because it wears away by slow erosion—lasts for months; 
(2) Easy to repaint—no blisters to scrape—rsaver time: (3) Goer on 
quickly, easily—brush or spray. WRITE FOR SAMPLE. TEST IT 
ON YOUR EQUIPMENT. USED BY MANY LEADING RAILRUADs. 


McDOUGALL-BUTLER CO., Inc. 


Quality Finishes Since 1887 
BUFFALO 5, NEW YORK 


Branches: Salem, Mass.; Auburn, Me.; Washington, D. C. 


DUDGEON 
TYPE 22 


The new DUDGEON 
22 series is a stream- 
lined design, increas- 


HIGH EFFICIENCY 


ed in ruggedness by 
simplified construc- 
tion. The sturdy one- 
piece frame with- 


TUBE EXPANDERS 
.. Backed by a repute 


stands heavy use 
without cracking or 
warping . . . assure 
life long rapid pro- 
duction in rolling 
tubes. A hardened 
guide ring bearing 
agoinst the hardened 
surface of the frame 
provides longer life 
than the customary 
bronze bushing. This 
series expands a 
large range of tube 
gouge sizes, draws 
and sets the tubes 
automatically and 
gives smooth, rapid 
expansion and feed. 


Check the reputation of DUDGEON tools 
on the job—ask the man who uses them! 
Double check too, what we mean when 
we say “each tool is designed by and 
for men who know what good tools can 
do to cut costs and “up job quality. Do 
this and you'll find that DUDGEON’S 
97 years have been aggressively occu- 
pied in advancing designs, improving 
materials, and modernizing methods so 
that these expanders deliver maximum 
efficiency at the lowest possible cost. 


s] 


Complete literature i As 

on DUDGEON prod- eon B: 

Bub ne RICHARD Vudgeon me. 

hydraulic pumps ond MFRS. OF TUBE EXPANDERS “= SINCE 1853 7 

jocks — ovailoble. 

Write Depart ment 24 COLUMBIA STREET, NEW YORK 2. N. Y: i 
wS $ P EN AE] 

For additional information, use postcard, pages 49, 50 (536) 131 


For Round and Straight Bores 
Uniformly Sized and Finished 


MICROHONING* 


MICROMATIC MICROHONING TOOLS 


in the range of bore diameter sizes from %4” to 42”, 
and up to 75 feet long, correct error and generate final 
roundness and straightness within limits of .0001” to .0003”, 
either by AUTOMATIC or operator control—remove up to 
.080” stock at rates up to .012” per minute on diameter— 
and any desired type of surface finish. They are designed 
and constructed to meet the needs of economical pre- 


cision production. We can mail further information. 


"Trademark Reg. U.S. Patent Office. 


MICROMATIC HONE CORPORATION 
8100 SCHOOLCRAFT AVE. + DETROIT 4, MICHIGAN 
Los Angeles, Calif. o Houston, Texas © Rockford, Ill. o Guilford, Conn. © Brantford, Ont., Can. 
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which the railway is cooperating with 
other carriers in projects of Bituminous 
Coal Research, Inc. Mr. Norton will 
be attached to the staff of the vice- 
president and general manager and will 
work directly with supervisors and en- 
gine crews all over the line. He will 
maintain headquarters at Roanoke, Va. 


C. H. Know ton, assistant engineer 
motive power of the New York Central 
system at New York, has been appointed 
engineering assistant to the chief engi- 
neer motive power and rolling stock, at 
New York. 


J. E. ENnts, engineering assistant to 
the chief engineer of motive power and 
rolling stock of the New York Central 
System at New York, has retired after 
37 years of service with the N. Y. C. 


G. M. Davies has been appointed as- 
sistant engineer motive power of the 
New York Central System with head- 
quarters at New York. 


F. J. Kassutu, superintendent car 
shops of the New York Central at 
East Buffalo, N. Y., has been appointed 
assistant superintendent of equipment, 
with headquarters at New York. 


J. E. Goopwin has been elected to 
fill the néwly created position of vice- 
president and executive assistant to 


| the president of the Chicago & North 
| Western, at Chicago. Mr. Goodwin was 


born at Topeka, Kan., in 1902, and is a 
graduate of Lake Forest College and 
the University of Chicago. He entered 
railroad service as a machinist appren- 
tice in the employ of the Atchison, 
Topeka & Santa Fe in 1918, serving 
there until 1922 while attending school 
during the winter months. After leav- 
ing college, Mr. Goodwin went with the 
Missouri Pacific as a machinist. In 1927 
he became enginehouse foreman; in 
1929, erecting foreman; in 1932, sched- 


J. E. Goodwin 


ule supervisor; in 1933, production en- 
gineer; in 1935, general foreman, and 
in 1939, acting shop superintendent. 
In 1941 he became master mechanic of 
the International-Great Northern. The 
following year he returned to the Mis- 
souri Pacific as mechanical superintend- 
ent. In 1943 he was appointed assistant 
chief mechanical officer of the C.&N.W. 
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The Sign of CUAN Q The Spanbolof SERVICE 


KRESS 
BS 9888 
an” 


Meet An Esso Sales Engineer 


The man who sells Esso Railroad Products wears his 
blue denim shirt about as often as his white collar and 
necktie. You'll find him right out on the line where his 
products are being used. Every locomotive that uses 
Esso Products is a working “laboratory” for him... 
every product application is followed with a careful 
study of results. 

We call him a sales engineer because he’s that much 
of an expert. You can depend on his diagnosis and 
prescription for any railroad lubricating problem... 
It’s sound, helpful advice from a man with well-founded 
experience. 

This type of service is an important extra you enjoy 
with Esso... the sign of quality—the symbol of service. 
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Railroad Lubricants and Fuels 
SY 


SOLD IN THE 18 STATES INDICATED 


ESSO STANDARD OIL COMPANY 


` Boston, Mass.—New York, N. Y.—Elizabeth, N. J.—Baltimore, Md. 


Richmond, Va.—Charleston, W. Va.—Charlotte, N. C. 

Columbia, S. C.—Memphis, Tenn.—Little Rock, Ark.—New Orleans, La. 
ESSO STANDARD OIL COMPANY OF PENNSYLVANIA 

Philadelphia, Pa. 
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DO YOU SPEND 


HEATING 
DOM ARS 


È 


7,70 HEAT 
Fyour 
CEILING? 


1 uall U 


HIGH TEST 


CAST 
IRON 


HEATING 
SECTIONS 


EFFICIENT HEATING IN 
ROUNDHOUSES, SHOPS, 
SHEDS, WAREHOUSES, ETC. 


GRID Unit Heaters are designed for 
low outlet temperatures and more air 
delivery to the floor line—not the ceil- 
ing. 


This means a saving in the fuel bill, 
while assuring warm comfortable air 
to the working areas. Only by eliminat- 
ing stratification of warm air at ceiling 
level can you get the ultimate from your 
heating dollar. 


Don’t be confused by unit 
heaters offering great BTU 
delivery and high outlet tem- 
peratures: you may be heat- 
ing your ceiling. BTU in a 


Write for 
complete 
details, ca- 
pacity tables 


and engi- unit heater does not mean 
neering everything ... it's the CFM 


and low outlet temperature 
that really count. If you want to save 
on your fuel bill, install GRID this heat- 
ing season. 


GRID heating sections are one piece 
construction high test cast iron—the 
metal for permanency .. . no elec- 
trolysis because there are no dissimilar 
metals used in GRID construction. 

Hence, no maintenance expense— 

but years of trouble-free heating 

service. 


D. J. MURRAY MANUFACTURING CO. 


WISCONSIN 


WAUSAU 
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and two years later, chief mechanical 
officer. Mr. Goodwin is vice-chairman 
of the Mechanical Division, A.A.R.; 
president of the Western Railway Club; 
chairman of the Coordinated Mechanical 
Associations, and a past president of the 
Locomotive Maintenance Officers Asso- 
ciation. 


WALTER R. HEDEMAN, engineer of 
tests, of the Baltimore & Ohio at Balti- 
more, Md., has retired. Mr. Hedeman 
was born on June 16, 1878. He re- 
ceived his education in elementary 
schools, the Maryland Institute, and 
through the International Correspond- 
ence Schools. In 1903 he entered the 
Mt. Clare, Baltimore, Md., shops of the 
B. & O. as a machinist. In 1909 he 
became a draftsman, and in 1922 a chief 
draftsman. In July, 1927, he was ap- 
pointed assistant mechanical engineer ; 
in July, 1937, assistant to chief of motive 
power and equipment, and in April, 1938, 
engineer of tests. Mr. Hedeman is a 


| member of the Mechanical Division, 


A.A.R., and has actively participated in 
the work of the committees on Specifica- 
tions for Materials, Wheels, and Recip- 
rocating Locomotives. He is a member 
, of the Master Boiler Makers’ Associa- 
tion, the New York Railroad Club, and 
the American Society for Testing Ma- 
terials (railroad representative). 


Diesel 


Avucust J. BrocKMAN has been ap- 
pointed general Diesel supervisor of 
the Southern at Spencer, N. C. 


Car Department 


J. C. PARKER, assistant superintendent 


lof the car department of the Atlantic 


Coast Line, has been appointed super- 
intendent of the car department with 


headquarters at Wilmington, N. C. 
| 


J. C. Parker, whose appointment as 
superintendent car department of the 
Atlantic Coast Line, with headquarters 
at Wilmington, N. C., was announced 


J. C. Parker 


in the August issue, was born at Head- 
land, Ala., on July 4, 1914. He entered 
the service of the Atlantic Coast Line 
on March 25, 1935, as an apprentice. 
He completed his apprenticeship in July, 
1939, and then became successively 


For additional information, use postcard, pages 49, 50 


coach mechanic at Waycross, Ga.; gang 
foreman; assistant foreman car depart- 
ment at Waycross, and, in June 1943, 
assistant foreman car department at 
Rocky Mount, N. C. Mr. Parker was 
appointed assistant superintendent car 
department at Wilmington on March 
24, 1947. 


G. H. Comer, division general car 
foreman of the New York Central sys- 
tem at Chicago, has been appointed 
superintendent of shop (East Buffalo 
car shop) with headquarters at East 
Buffalo, N. Y. 


G. H. Comer has been appointed su- 
perintendent of the East Buffalo, N. Y., 
car shop of the New York Central. 


Leon F. Harrison has been appointed 
assistant superintendent of the car de- 
partment of the Atlantic Coast Line with 
headquarters at Wilmangton, N. C. 


Electrical 


J. C. McE tree, whose retirement as 
electrical engineer of the Missouri Pa- 
cific at St. Louis, Mo., was reported 
in the July issue, was born in Republic 
County, Kan., on May 5, 1878. Mr. 
McElree began his railway career on 
the Illinois Central on September 1, 
1904, serving successively as electrician, 
electrical foreman, and assistant chief 
electrician until 1919, when he trans- 
ferred to the Central of Georgia as 
electrical engineer. He became electrical 
engineer of the Missouri Pacific at St. 
Louis in 1923. 


Master Mechanics and Road 
Foremen 


J. H. Wess, apprentice instructor of 
the Texas & Pacific, has been appointed 
assistant master mechanic at Marshall, 
Tex. 


A. R. Sykes, master mechanic of the 
Southern Kansas and Central Divisions 
of the Missouri Pacific at Coffeyville 
Kan., has retired. 


J. C. Dretricu, acting master me- 
chanic of the Missouri Pacific, has been 
appointed master mechanic of the South- 
ern Kansas and Central divisions, with 
headquarters at Coffeyville, Kan. 


J. McMurtry, division master me- 
chanic of the Canadian National at Lon- 
don, Ont., has retired on pension after 
many years of service. 


W. E. Hucues, road foreman of en- 
gines of the Canadian National, has 
been appointed division master mechanic 
at London, Ont. 


D. L. RINGLER, master mechanic of 
the Texas & Pacific, with headquarters 
at Marshall, Tex., has been transferred 
to Big Springs, Tex. 


R. A. PARRISH, general foreman of 
the Georgia, has been appointed master 
mechanic, with headquarters as before 
at Augusta, Ga. 
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Safe protected electrical controls. : = 
The illustration above shows how they ore built into a com- 
partment about two feet off the floor line of a CINCINNATI 
No. 2 Cutter and Tool Grinder. 


Minimum time out for lubrication. 

in g few seconds a built-in oil-shof pump lubricates all parts 
within the saddle of CINCINNATY No. 2 Cutter and Tool Grinders. 
This illustration shows the distributor head and feeder lines. 


Long life, smooth running spindle mount. 
Cincinnati fulfills this requirement with the precision, 
preloaded anti-friction bearings mounted in a cartridge 
for convenience and lubricated for life. 


Sensitive Table Traverse. 

Here you see why the table of o 
CINCINNATI No, 2 Cutter and Tool 
Grinder traverses so easily. Ways 
are hardened, ground in position. 
Balls are matched for uniformity 
of size. 


Left: CINCINNATI No. 2 Cutter and 
Too! Grinder. Catalog M-1618. 


@ Do you ever have the urge to look inside a machine 
,.. to see what makes it “tick” and perhaps to size up 
its reliability index? You don't have to wonder what's 
inside the new CINCINNATI No. 2 Cutter and Tool Grinder, 
for these pictures give you a look at hidden features 
which offer extra value in tool and cutter grinding. And 
there are other features of high investment return on your 
Cincinnati cutter grinder dollar...hand table traverse 
knobs at four operating positions... accordion-type dust 
guard protects vertical column... direct drive from en- 
closed motor to grinding wheel spindle... variety of 
attachments, including two types of “wet grinding” 
arrangements. Specifications and additional information 
may be obtained by writing for catalog M-1618. 


on we 
CINCINNATI 9, OHIO, U.S.A. » 


MILLING MACHINES . BROACHING MACHINES 


° CUTTER SHARPENING MACHINES 


FLAME HARDENING MACHINES © OPTICAL PROJECTION PROFILE GRINDERS è CUTTING FLUID 
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ELECTRICAL SECTION 


A. A. R. Electrical Sections and 
Manutacturers Meet in 
Chicago 


Tue two Electrical Sections of the Association of Amer- 
ican Railroads held their annual meetings in the Hotel 
Sherman, Chicago, September 8-10. The Electrical Sec- 
tion of the Engineering Division held its meeting on 
Wednesday, September 8. The Electrical Section of the 
Mechanical Division met on Wednesday and Thursday, 
September 8 and 9. The Railway Electric Supply Manu- 
facturers Association held exhibits in the Hotel Sherman 
for three days, September 8, 9 and 10. 


Electrical Section, 
Engineering Division 
The meeting of the Electrical Section, Engineering 
Division, A.A.R., was called to order at 10 a.m. by Chair- 
man K. H. Gordon, assistant electrical engineer, Penn- 
sylvania. Mr. Gordon, in turn, introduced Charles H. 
Mottier, Chairman, Engineering Division, A.A.R., and 


Both reports and exhibits show 
the rapid expansion and increas- 
ing importance of electrical de- 
velopments in the railroad field 


vice president and chief engineer, Illinois Central. Mr. 
Mottier congratulated the Section on the excellence of 
the reports which had been prepared, giving special at- 
tention to the research work which has been done by 
the Committee on Electrolysis. He said, also, that the 
Electrical Section is especially fortunate in that large 
electrical manufacturers do much basic research of direct 
benefit to the Section. 

He said that practically all activities of the Engineering 
Department now require electrical equipment and elec- 


Electrical Section, Engineering Division, 
Association of American Railroads 


Officers 


K. H. Gordon, Chairman, assistant electrical engineer, Pennsylvania, Philadelphia, 


S. R. Negley, Vice Chairman, Electrical Engineer, Reading, Philadelphia, Pa. 
W. S. Lacher, Secretary, Electrical Section, Engineering Division, A. A. R., Chicago. 


K. H. Gordon 
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trical services. As an example, he described snow melt- 
ers now used by the Illinois Central. With reference 
to pumping plants, he said that his railroad had 56 auto- 
matic electric plants before the war, and that it now has 
a total of 103 electric pumping plants, and only 17 others 
—10 of which are steam, and 7 Diesel. ; 

Following Mr. Mottier, Chairman Gordon spoke 
briefly, and further emphasized the rapid expansion of 
the electrical industry. He called attention to the fact 
that the total output of the central station industry has 
reached one peak after another. The total weekly out- 
put exceeded five billion kw.-hr. last year, and this year 
has fallen below that mark only three times—these on 
holiday weeks. Speaking specifically of the railroads, 
he said, that those in this country had on hand, or on 
order, between 11 and 12 million horsepower of Diesel- 
electric locomotives. This, he said, equals about one 
sixth of the total installed generating capacity of all 
utility and government-owned generating stations. In 
addition to this, he said, something over three million 
‘hp. of electric locomotives and cars are in service and 
the railroads have nearly two million hp. of miscellaneous 
electrical apparatus. 


Power Supply 


A lantern battery tester which is used to determine the 
amount of life remaining in dry batteries used for trainmen’s 
hand lanterns was described in the 1946 and 1947 reports. 
The 1948 report states that there have been no changes in the 
circuit or the design of battery testers subsequent to the re- 
port of last year, since when attempts have been made to im- 
press upon employees responsible for the distribution of bat- 
teries, the importance of testing old batteries before giving 
out new ones. Instructions have been issued that in no in- 
stance should a new battery be given out unless the old battery 
has been tested and its remaining life is found to be less than 
12 hours. A form is being used to facilitate keeping a record 
of batteries tested, from which men using more batteries than 
believed necessary can be noted. 

It is estimated from records that 12 per cent of the batteries 
brought in for renewal can be returned to service providing 
the tester is properly used. It has also been ascertained that 
the installation of a battery tester is justified at locations 
where 17 or more batteries are issued per month. This is 
based upon an average life of 40 hours per battery each cost- 
ing 40c. The life of the tester is assumed to be 5 years with- 
out replacement of parts. The tester was designed and built 
around a battery averaging 40 hours of useful life. It is of 
interest to note that three of the leading types of batteries are 
now averaging approximately 65 hours of useful life. 


Power for Camp Cars 


To determine the practice or current methods of supplying 
power to camp cars from local circuits, a questionnaire was 
sent to voting representatives of member roads of the Elec- 
trical Section on September 20, 1947. Replies were received 
from 62 railroads, six of which reported no camp cars in 
service. 

Question 1 related to the general practice of wiring camp 
cars for electric lights and power tools. Twenty-seven of the 
railroads reported that it was their general practice to wire 
camp cars for electric lights. A few replies stated that camp 
cars are not generally wired for electric lights, but it is done 
in special cases. Only five railroads reported that it was their 
practice to provide wiring for heavy power tools and equip- 
ment. Some of those reporting stated that where wiring was 
provided for electric lights, it was the general practice to in- 
stall convenience receptacles for the use of electric razors, 
radios, electric irons and small tools. A few railroads stated 
that foremen are permitted to wire their cars on condition 
that the wiring installation is approved by the electrical de- 
partment. . 

In Question 2, information was requested as to special way- 
side transformers, local circuits or receptacles that are pro- 
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vided for supplying power to camp cars. Twenty railroads 
reported that special arrangements were provided locally for 
service connections. Thirty-three of those returning the 
questionnaire stated that no special installations or arrange- 
ments were provided at local points where camp cars were 
usually placed. A number of railroads reported that camp 
cars on their lines are equipped with gasoline engine genera- 
tors which eliminate the necessity of providing local service 
equipment. Others reported the use of standby engine-driven 
generators at locations where an outside service was not 
available. The service or supply equipment mentioned by 
some of the reporting roads consisted of: (1) Permanent 
transformer locations with necessary switches, fuses, and 
receptacles; (2) portable air-cooled transformers which are 
assigned to each camp outfit and installed on railroad primary 
distribution circuits, (3) special weatherproof receptacles to 
accommodate the portable cords extending to the camp cars 
from connection points on secondary distribution circuits or 
commercial sources of power. 

Question 3 inquired as to the use of swivel or flexible fit- 
tings at either end of the portable cords to assure that the 
cable would be automatically disconnected and de-energized 
in the event camp cars are unexpectedly moved. Only three 
roads reported the use of such equipment, while fifty reported 
that they do not use those special fittings. 

Because of the importance of safe handling of service con- 
nections for camp cars, the questionnaire included as Item 4 
(a) a reference to any special instructions to personnel with 
respect to connecting camp cars to local circuits or supply 
lines. Fifteen railroads reported instructions of this nature 
in effect, while 38 railroads stated that no special or general 
instructions along this line had ever been issued. Those re- 
porting special instructions in effect stated that generally 
these instructions specify that members of camp car personnel 
are not permitted to make connections to supply lines and 
circuits except at approved locations where receptacles and 
proper fuse or breaker protection is provided. They also re- 
port that at locations where portable transformers or special 
line connections are required, connections can only be made 
by a qualified employee. Instructions issued by some rail- 
roads prohibit the connecting of camp car lights to signal 
control circuits. One railroad has instructions that the serv- 
ice connection to camp cars must be detached when cars are 
left unattended. i 

In order to find out which craft or department is responsi- 
ble for the proper fusing and the safe performance of the 
service connections for camp cars, Question 4 (b) was in- 
cluded in the questionnaire. Thirty-four railroads reported 
as follows: 

Electrical Department, Engineering Division...... 15 
Signal Department .....................----- . 6 
Telegraph and Signal Department.......................... 5 
Mechanical Department........--00.---200- 22-0-2141 S 
Telephone and Telegraph Department... 
Signal and Electrical Department........... 
Maintenance of Way Department.......................-..-- 2 

A number of constructive suggestions relative to the proper 
method of supplying power to camp cars from local circuits 
were received in answer to Question 5 of the questionnaire. 
Generally, the suggestions received were in line with the re- 
port prepared by Committee 1, in 1946, and which was printed 
on pages 40 and 41 of the 1946 reports of the Electrical Sec- 
tion. One railroad suggested that the portable cable which 
extends from the supply point to camp cars be buried to pre- 
vent accidental tripping by trainmen and others. A few rail- 
roads reported that consideration was now being given to the 
wiring of camp cars and the question of supply circuits at 
ocal points. . 

An analysis of the information received from the railroad: 
indicates that as a result of varying conditions and circum- 
stances encountered on the different lines and divisions, no 
standard or uniform arrangement can be followed in all cases 
in supplying power to camp cars from local circuits. How- 
ever, the replies are in agreement that basic or fundamental 
requirements with respect to safety and dependable service 
should be followed. i 

The report is signed by C. P. Trueax (chairman), assist- 
ant electrical engineer, Illinois Central; S. D. Kutner (vice- 
chairman), assistant engineer, New York Central; R. E. 
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Hauss, electrical designer, Cincinnati Union ‘Terminal; H. A. 
Hudson, signal and electrical superintendent, Southern; F. A. 
Rogers, engineer, electric lighting and distribution, New 
York, New Haven & Hartford; G. L. Sealey, assistant engi- 
neer, Reading; C. S. Stringfellow, assistant to electrical en- 
gineér, Atlantic Coast Line; W. D. Taylor, electrical engi- 
neer, Canadian National; A. L. Veith, assistant electrical 
engineer, Wabash; and Laurence Wylie, electrical engineer, 
Chicago, Milwaukee, St. Paul & Pacific. 


Discussion 


The report was presented by E. M. Hastings, Jr. (R., F. 
& P.). J. M. Trissal (I.C.) said the American Standards 
Association has put out new specifications on fibre stresses 
in wood poles based on test methods different from those used 
previously, and that there is a difference between A.S.A. and 
National Electric Safety Code specifications. Paul Leben- 
baum (S.P.3, who represents the A.A.R. on this subject, said 
that before any attempt is made to turn down A.S.A. specifi- 
cations for those of the N.E.S.C., the matter should be given 
careful consideration. Mr. Trissal added that he has no 
quarrel with the fibre stresses as designated, but that to sub- 
stitute at this time would cause inconsistencies. 


Electrolysis 


An investigation on the electrolytic corrosion of steel in 
concrete, has been conducted for the committee by the Engi- 
neering Division research staff with funds provided by the 
Association. This is essentially the final report of the inves- 
tigation. It is proposed to continue the field test until the 
summer of 1949 to obtain more severe deterioration of the 
specimens. However, the extent of deterioration now exist- 
ing makes it possible to form definite conclusions on the re- 
sults of tests. 

The purposes and progress of the investigation have been 
discussed in detail in previous reports of the committees for 
the years 1943-1947, inclusive. Briefly, preliminary inspec- 
tions of catenary structure footings showing evidence of 
electrolytic corrosion of anchor bolts, indicated that the pres- 
ence of water in contact with the concrete was an important 
factor. Accordingly, a field “laboratory” test was provided 
in which concrete cylindrical specimens, each containing a 
steel electrode, were buried in the ground and an electric 
potential continuously maintained between the electrode and 
the ground. The first series of tests, continual for about 15 
months, were concluded in July 1945, and included specimens 


A plain concrete specimen not connected to the power supply 
showed no evidence of damage j 
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to determine the effect of various thicknesses of concrete 
covering, steel encasement, asphalt membrane waterproofing, 
cement proportioning, and use of various admixtures. The 
results showed that the asphalt membrane waterproofing alone 
effectively eliminated electrolytic corrosion of the steel. In- 
creasing the thickness of the concrete covering, the use of 
admixtures, or richer mix, or of steel encasement were of no 
benefit. Of even more interest was the severe concrete de- 


terioration that occurred in the specimens unprotected by 
steel encasement or asphalt waterproofing. After careful 
study, it was concluded that this deterioration was due to an 
accelerated sulfate attack, the specimen acting as an electrode 


A plain concrete specimen subjected to current flow 


positive to the ground and attracting negative sulfate ions to 
its surface. 

To complete the investigation it appeared desirable to make 
a second series of tests including specimens of the following 
types: 

(a) Sulfate resisting cement to verify the sulfate attack 
theory. 

(b) Plain concrete specimens with and without current to 
establish a base for comparisons. . 

(c) Specimens with stainless steel electrodes. 

(d) Completely steel-encased specimens—in the first series 
the concrete was exposed at the bottom end. 

(e) Specimens with emulsified asphalt added to the con- 
crete mix. 

(f) Specimens in which the concrete was poured into 
forms which had been lined with asphalt membrane water- 
proofing. In practice it would generally be impractical to 
apply the waterproofing after the concrete was poured. 

(g) Specimens having only the electrode coated with as- 
phalt. 

(h) Specimens with a wire mesh between the electrode 
and the surface to simulate the condition of anchor bolts 
surrounded by reinforcing steel. 


The specimens for the second series of tests were poured 
August 30, 1946, at the Illinois Central 27th Street shops. 
The forms were stripped September 5 and 6, and the speci- 
mens were placed in the ground at the 23rd Street test site 
beginning September 9, 1946. A potential of 25 volts direct 
current was applied October 8, 1946, and initial current flow 
readings were taken as shown in Table 1. The steel electrode 
in each specimen was connected to the positive side of the 
line, and four rails buried at each corner of the test site were 
connected to the negative side. 
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Specimen protected by asphalt membrane water proofing 


Results of Tests 


Readings of the current flow through each specimen were 
taken periodically. On June 8, 1948, a trench was excavated 
at each specimen to observe the condition of deterioration. 
Four of the representative specimens included in the test are 
shown in the photographs. The results of the current flow 
as given in Table 1 and the observed condition of the speci- 
mens on June 8, 1948, permit the following observations: 


1. The plain concrete specimens which were not connected 
to the line voltage showed no evidence of cracking from elec- 
trode'corrosion or deterioration of the concrete. 

2. The plain concrete specimens which were subjected to 
current flow were badly cracked due to the expansive forces 
set up by corrosion of the electrode, and the concrete showed 
definite surface deterioration underground. 

3. The specimens made of sulfate resisting cement were 
in considerably better condition than the plain concrete speci- 
mens. Two specimens were in excellent condition; one 
showed cracking and some deterioration underground. Since 
the amount of current flow was about the same as for the 
plain concrete, cracking of the specimens would be expected. 
A substantial reduction in the extent of concrete deterioration 
underground was noted, which conforms to the theory of 
sulfate attack. For these specimens the cement was of ASTM 
Type II composition with 0.015 Vinsol resin solution added 
at the mixer to give air entrainment. 

4. The specimens containing wire mesh showed cracking 
and underground deterioration but to a less extent than the 
plain concrete specimens. The wire mesh probably tended 
to hinder cracking somewhat. In view of the amount of cur- 
rent flow, however, a considerable underground deterioration 
would be expected. 

5. All three types of stainless steel electrodes included in 
the tests effectively prevented cracking of the specimens since 
the expansive forces from corrosion were eliminated. How- 
ever, there was no reduction in current flow and consequently, 
there was surface deterioration of the concrete underground. 

6. The asphalt membrane waterproofing into which the 
concrete was poured effectively prevented current flow and, 
although the membrane was not removed, it seems safe tc 
assume from the first series of tests that cracking and de- 
terioration were also prevented. 

7. Coating the electrode with asphalt was just as effective 
in preventing current flow, cracking and surface deterioration 
underground. Tests have not been made to determine the 
effect of the asphalt on the bond strength, between the steel 
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and concrete, but it is presumed that the bond would be 
greatly reduced and that if the asphalt coating were used (as, 
for example, on anchor bolts) it would be necessary to pro- 
vide a hook or plate on the embedded end. 

8. The specimens encased in steel pipe were in fair con- 
dition. Small radial cracks extended from the electrode, but 
the steel encasement restrained them from further develop- 
ment. These specimens exhibited peculiar behavior in the 


current flow. The currenf was relatively large initially in all 
three specimens and for one of them (No. 26) gradually rose 
to 5.80 amp. and then dropped to a nominal value. The Feb- 
ruary 18, 1948 readings showed relatively low current, but 


Coating the electrode with asphalt was just as effective as the 
outside membrane costing in preventing deterioration 


the values increased again for the final set of readings. It is 
presumed that changes in moisture content of the soil are 
primarily responsible for the current fluctuations that oc- 
curred in all specimens. 

9. The addition of emulsified asphalt to the concrete did 
not increase its electrical resistance as was hoped and the 
specimens were badly cracked and deteriorated underground. 


Conclusions 


As a result of the investigation and field tests, the follow- 
ing conclusions and recommendations are presented pertain- 
ing to electrolytic corrosion of steel in concrete where the 
concrete is embedded in the earth and subjected to a constant 
or intermittent electrical potential : 

(a) Alternating current potential does not produce elec- 
trolytic corrosion of steel in concrete nor deterioration of the 
concrete. 

(b) Direct current potential (with the steel and concrete 
anodic) will produce electrolytic corrosion of steel in plain 
concrete, cracking of the concrete, and deterioration of the 
concrete if it is in contact with soil containing sulfate ions, 
providing there is sufficient current flow. 

(c) Electrolytic corrosion of steel in concrete, cracking of 
the concrete, and deterioration of the concrete underground 
may best be prevented by surrounding the concrete with as- 
phalt membrane waterproofing to insulate it from the ground 
or by coating the steel with asphalt to insulate it from the 
concrete. The concrete may be poured into forms lined with 
the waterproofing or the waterproofing may be applied to the 
finished concrete. Should the steel only be coated then all 
steel tending to discharge current to the concrete must be 
coated. For example, in a foundation for a catenary struc- 
ture, the anchor bolts and that portion of the catenary struc- 
ture bearing directly on the concrete must be coated. Rein- 
forcing steel used within the footing need not be coated. 
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(d) The passage of electric current through concrete does 
not in itself produce concrete deterioration. 

(e) The use of richer mix or any of the admixtures in- 
cluded in the tests, including emulsified asphalt, were not 
effective, 

(f) The use of stainless steel will greatly lessen the cor- 
rosion and cracking, but will not prevent concrete deteriora- 
tion underground if sulfate ions are present in the soil. 

(g) The use of sulfate resisting cement is helpful in pre- 
venting concrete deterioration underground, but will not 
prevent corrosion of the steel and resultant cracking of the 
concrete. 


The report is signed by A. E. Archambault (chairman), 


assistant engineer, New York Central; H. P. Wright (vice- . 


chairman), assistant electrical engineer, Baltimore & Ohio; 
Paul Lebenbaum, electrical engineer, Southern Pacific; A. Z. 
Mample, assistant to lines engineer, Western Union Tele- 
graph Company; F. B. McConnel, assistant signal electrical 
engineer, Pittsburgh & Lake Erie; W. A. Moore, general 
superintendent, electric transmission & communication, New 
York, New Haven & Hartford; J. M. Trissal, superintendent 
communication and electrical engineer, Illinois Central; S. M. 
Viele, assistant engineer, office of electrical engineer, Penn- 
sylvania; E. H. Werner, assistant electrical engineer, Vir- 
ginian; and Laurence Wylie, electrical engineer, Chicago, 
Milwaukee, St. Paul & Pacific. 
Discussion 

The section of the report on research was presented by 
G. M. Magee, research engineer, research staff, Engineering 
Division, A.A.R. 

L. Leisenring (I.C.) asked if the investigators had tried 
the conventional wrapping frequently used on underground 
pipe. Mr. Magee answered that they had not, but that asphalt 
not only acted as an insulator, but also kept moisture from the 
concrete. In response to a question by C. A. Williamson 
(T.&N.O.), Mr. Magee said that deterioration of the con- 
crete was not due to sulfate, but that the splitting of the con- 
crete was caused by corrosion of the metal. 

The remainder of the report was presented by Chairman 
A. E. Archambault (N.Y.C.). In his presentation, he said 
that electrodeless protection accelerated corrosion rather than 
retarded it. He also said that electrodes of magnesium alloy 
have given very good protection. 

J. M. Trissal (I.C.) referred to the section meeting 
held two years ago, at which serious doubts were expressed 
concerning the merits of electrodeless protection. These 
doubts, he said, had now been vindicated. 


Wire, Low Voltage Cable and 
Insulating Material 


The committee is of the opinion that the specifications of 
the Signal Section for low voltage, rubber-insulated wire and 
cable could well be adopted by the Electrical Section by title 
reference insofar as they apply. The specifications which 
are recommended for Electrical Section use are E89-40, 
E90-40, E91-40, E111-40, E145-40, and E161-40. Specifica- 
tions E182-40, E191-40 are specifications for braids for use 
with the above specifications where braids are required for 
indoor and outdoor service. The tabulation indicates the type 
and construction for the several specifications listed above. 

Adoption by the Electrical Section could be made by re- 
placing the present Manual material with sheets describing 
the type of cable. 

Specifications for single conductor, rubber-insulated lead- 
sheathed cable for 0-600 volts are covered by Signal Section 
Specification E91-40, Thickness C, with the following 
changes : ; 

Stranding of cable sizes larger than No. 4/0 AWG shall 
be in accordance with A.S.T.M. designation B 8, Class B 
concentric lay cable. 

Thickness of insulation for sizes larger than No. 4/0 AWG 
ah be in accordance with A.S.T.M. designation D27, 0-600 
volts. 

Thickness of sheath for sizes larger than No. 4/0 AWG 
shall be in accordance with current American Standard C8.15. 
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Improved Insulation Materials 


The report states that among the most prominent develop- 
ments in improved electrical insulations are Polyethelene and 
Polyvinalchloride. Polyethelene has jiistified its use in high 
frequency applications but its use for other installations has 
not been wide enough to demonstrate all its other possibili- 
ties. Subcommittee V of A.S.T.M. Committee D-11, is now 
preparing a specification for this type of insulation. 

Polyvinalchloride has also demonstrated its applicability 
for certain types of installations but until such time as expe- 
rience has demonstrated the most advantageous use for this 
type of insulation, the committee suggests that it be employed 
with some caution and in accordance with manufacturers’ 
recommendations. 

Both the above types of insulation and also Neoprene have 
been applied in limited quantities as substitutes for weather- 
resistant fibrous coverings on hard drawn line wire. 


Specifications for Asbestos Duct 

The committee prepared Specifications for Asbestos-Ce- 
ment Conduit, which were presented on pages 38 to 43, in- 
clusive, of the 1939 committee report pamphlet. Thesc 
proposed specifications were acceptable except for a change 
in Paragraph D-4, Boiling, on page 39. It was suggested 
that this paragraph be changed to correct for boiling point of 
water at different altitudes. This can be done by deleting 
reference to 212 deg. F., and paragraph D-4 should read: 

D-4—Boiling: Boiling a sample of conduit for one hour 
in water shall produce no evidence of separation into layers, 
or disintegration. 

It is recommended that these specifications be adopted for 
publication in the Manual. 

The report is signed by C. R. Troop (chairman), assist- 
ant engineer, New York Central; G. L. Sealey (vice-chair- 
man), assistant engineer, Reading: E. R. Ale, office of 
electrical engineer, Pennsylvania: L. S. Billau, electrical 
engineer, Baltimore & Ohio: IL. L. Carter. assistant chief 
engineer, Anaconda Wire & Cable Company; A. E. McGruer, 
electrical engineer, Canadian Pacific; P. W. Pleasant, elec- 
trical supervisor & chief fire inspector, Chicago, Indianapolis 
& Louisville; R. F. Pownall, superintendent electric trans- 
mission, New York, New Haven & Hartford; and C. P. 
Taylor, electrical engineer, Norfolk & Western. 


Suspended Monorail System 


A special feature of the meeting was a paper on the sus- 
pended monorail system of urban and inter-urban transpor- 
tation system which was presented by E. H. Anson, vice 
president, Gibbs & Hill, Inc., Consulting Engineers, New 
York, N.Y. An article on this system was published in the 
April, 1948 issue of Railway Mechanical Engineer. A dis- 
cussion prepared by C. M. Davis, Manager, Transportation 
Engineering Division, General Electric Company, Schenec- 
tady, N.Y., was presented by C. C. Bailey, Manager, Trans- 
portation Division, General Electric Company. A prepared 
discussion was also presented by H. E. Dralle, Westinghouse 
Electric Corporation. 

In response to a number of questions asked from the floor, 
Mr. Anson replied that he was not promoting this system, but 
was simply presenting an engineering discussion. In his 
opinion, the reason the monorail system has not received 
acceptance since the original German installation, is that 
many engineers have proposed impractical plans and given 
the public the impression that no system is practical. It is his 
opinion that a monorail system can be constructed for about 
25 per cent of the cost of a subway, exclusive of rolling stock. 


. 


Corrosion-Resisting Materials 


A report on corrosion-resisting materials, which was 
not available for printing before the meeting, was presented 
by L. B. Curtis, office engineer, c/o electrical engineer, 


- Pennsylvania. The report deals with protective coatings 


for catenary construction. Four different coatings were 
tried and one, consisting of a priming coat of red oxide 
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of lead, and a supplementary coat made with cottonseed 
gum proving to be the best of the four. Under test it failed 
after three years, under direct influence of locomotive 
gases, but away from the gas, it was satisfactory. It is 
recommended that it be replaced at twō year intervals 
where locomotives stand. 


Discussion 


‘S. R. Negley (Reading) asked if the coating would 
be good for catenary structures. Mr. Curtis replied that 
since it required heating, its application involves some 
difficulties. He added that, in his experience, a coating of 
red oxide lead under aluminum, a second coating of alu- 
minum,being applied to lower surfaces, had given good 


results and that it was necessary to repaint only about 


every ten years. 


Electric Heating and Welding 


The committee offers as information a report of several 
items on applications of electric heating to maintenance of 
way and structures problems. 


Electric Switch Heater Installation 


The Chicago Rapid Transit Lines electric switch heater 
installation at the Merchandise Mart Station, which is of 
interest in view of the low wattage value, had been found 
adequate under the conditions imposed. 

This installation consists of 54-in. diameter heater tubes 
22 ft. long, applied two in series on 600 volts d.c. at each of 
four No. 5 turnouts with 12-ft. switch points. The supply 
circuit for heaters is picked up at the third rail, run through 
a remotely controlled contractor to the heaters, with the cir- 
cuit terminating at the grounded rail. There is only one heat 
of 250 watts per foot which has proved to be excessive for 
continuous operation. 

There is a main fuse installed at the contactor, with indi- 
vidual fuses for each switch group in a distribution box cen- 
trally located with reference to turnouts. 

The conditions under which this installation operates can 
perhaps be considered as somewhat less severe than those 
under which the electric switch heaters operate on the aver- 
‘age railroad. The location is surrounded by tall buildings 
and is elevated above ground on a steel structure so that some 
portion of the snow falls between the ties to the ground, 
rather than settling on the switch points. 


Electric Heater Installations for Coaling Stations 


Electric heating to prevent freezing of wet coal in bins of 
coaling stations was used at various points on the Illinois 
Central Railroad, Northern Lines, during the winters of 
1946-1947 and 1947-1948. 

An early type of installation using strip heaters reduced 
the amount of trouble due to the freezing of coal in coaling 
stations, but during severe cold and strong wind, wet coal 
would still freeze, causing train delays. 

During the winter of 1947-1948, the coaling stations at 
Springfield and Mt. Pulaski, Ill.. were equipped with an in- 
sulated wooden enclosure around the bottom of bins enclosing 
heaters and a thermostat. There were no freeze-ups at these 
coaling stations during the winter 1947-1948, and it is be- 
lieved that a considerable saving in energy was achieved due 
to this housing. 

A proposed bin bottom heater housing contemplated for 
the method of enclosing heaters on future coaling stations is 
illustrated in the report. This plan is also being considered 
for existing coaling stations. 


Electric Track Switch Heater 


Following is a description of the electric track switch 
heaters installation at Holmes Interlocking, Holmesburg, Pa., 
on the Pennsylvania Railroad electrified main line between 
New York and Philadelphia. The installation was developed 
after obtaining a considerable amount of test data to deter- 


mine the capacity of the substation and circuit layout. This: 


is one of the most recent installations and represents modern 
practice. 
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Substation 


Power supply is obtained through two unit substation. 
each consisting of one 333-kva., single-phase, 25-cycle o.i.s.c. 
transformers, with 12,000-volt primary and 480-360-240-vol: 
secondary. Each transformer is protected by a 100-amp. fus 
and a lightning arrester on the primary side. Power is sup- 
plied from the 12,000-volt overhead catenary system, through 
a 400-amp., 15-kv., remote-controlled, motor-operated dis- 
connect switch. On the secondary side of each transformer 
are three 800-amp., 600-volt, 25-100-cycle, remote-controlled 
circuit breakers, one in each tap, designated “High,” “Me- 
dium” and “Low.” These breakers feed a common bus and 
are mechanically and electrically interlocked, so that only one 
breaker may be closed at one time. Six heater circuits are 
fed from a common bus, each through a 125-amp., 600-veit 
circuit breaker. Five of these circuits run direct to track 
switch heaters. The sixth feeds an “out” bus, from which 
four circuits run to the switch heaters, each through a 125- 
amp., 480-volt circuit breaker. It will be seen that this pro- 
vides a properly co-ordinated cascade arrangement of circuit 
breakers. The entire operation is remote-controlled from 
Holmes Tower. 


Switch Heaters 


A total of 32 electric strip track switch heaters is installed 
in the interlocking plant, 28 of which are 48 ft. long overall. 
with 46 ft. of effective heat, and 8 are 22 ft. long overall, with 
21 ft. of effective heat. All are 500 watts per foot at 48 
volts, 300 watts per foot at 360 volts, and 125 watts per foot 
at 240 volts. 

The report is signed by C. A. Williamson (chairman). 
electrical engineer, Texas & New Orleans; E. B. Hager, as- 
sistant engineer, Illinois Central; F. A. Rogers, engineer. 
electric lighting and distribution, New York, New Haven & 
Hartford; C. S. Stringfellow, assistant to electrical engineer. 
Atlantic Coast Line; L. J. Verbarg, chief electrical engineer. 
Missouri Pacific; R. C. Welsh, foreman, office of electrical 
engineer, Pennsylvania; E. H. Werner, assistant electrical 
engineer, Virginian; and R. P. Winton, testing engineer. 
Norfolk & Western. 

J. C. McElree, who had been vice-chairman of the commit- 
tee for several years, retired from his position as electrical 
engineer, Missouri Pacific, during the past year. 


Discussion 
The report was presented by C. A. Williamson (T. & 
N.O.) and E. B. Hager (1.C.). Mr. H. P. Wright iB. 
& O.) said that most switch points are reinforced and 
that much of the reinforcing must be removed to permit 
installation of the heater. He asked if this was considered 
objectionable. Mr. Williamson said that the committee has 
received suggestions that the flattened type of heater be 
tried. W. D. Taylor (C. N.) said that his railroad is 
now using heaters of oval cross-section with 500 watts per 
foot. These, he said, work very satisfactorily, and that 

the snow just doesn’t get a chance 


Miuamination 


The first part of the report is devoted to developments in 
electric lighting of interest in the railroad field. These in- 
clude reflector lamps, fluorescent lamps and mercury lamps. 
The new reflector lamps are as follows: 

The 300-watt, R-40, and the 150-watt. PAR-38 reflector 
lamps are now available with heat-resistant glass bulbs, mak- 
ing them suitable for outdoor service with a. minimum o! 
breakage due to water or similar cooling agents. 

The 150 and 300-watt, R-40 lamps are available with 
skirted mechanical bases for use in types of apparatus in 
which the base temperature may exceed 345 deg. F. These 
lamps are 34 in. longer than similar lamps having cemented 
bases. 

The 150-watt, PAR-38 lamp is now available with prong 
contacts in the side of the base, like an attachment plug. It 
is for use where space is not available for a lamp of greater 
overall length, for example, when used as a spotlight in con- 
junction with fluorescent fixtures. The overall length i: 
reduced about one inch. i 
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Fluorescent Lamps 


A 12-in. T-8 lamp is available for operation at 13 watts on 
alternating current, or 14 watts on 60 volts direct current. 
It is expected to be used in car lighting or in positions where 
space is not sufficient for a lamp of greater length. 

T-12, 40-watt lamps designed for instant starting, in 4,500 
deg. white, 3,500 deg. white, and daylight, are available. 
They may be had with the starting stripe for facilitating 
operation under conditions of low temperature or high rela- 
tive humidity, or in areas in which voltages below normal 
starting value may be encountered. For relatively stable, 
average conditions, these lamps may be had without the 
starting stripe. 

There is also available a 40-watt, 60-in. T-17, “instant 
start” lamp, with starting stripe, which has the same lumen 
output as the 47-inch., 40-watt, T-12 lamp. Due to its greater 
radiating area, the surface brightness is about 55 per cent of 
that of the T-12 lamp. It may be had in 4500 and 3500 deg. 
white. 

The 100-watt, 60-in. T-17 lamp has been so redesigned that 
it now consumes only 85 watts, gives light output equal to 


Legend 
A- Continuous 2-lamp fixtures (Fig.2) 
B- Back-to-back 2-lamp fixtures (Fig. 2) on l2-Ft. centers 
C- 400- Watt deep bow! mercury 
D- 500- Watt deep bow! incandescent 
£-1000-Watt deep bowl incandescent 
F-1500 -Watt deep bowl incandescent 


Fig. 3—Diesel locomotive shop, Harrisburg, Pa., night view along 
pit—tlow bay section 
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Fig. 1—Cross section of Diesel locomotive shop at Harrisburg, Pa., showing lighting facilities 


the original 100-watt lamp, and is operable with 100-watt 
ballasts and fixtures. 


Mercury Lamps 


A new E-H1, 400-watt mercury lamp in a T-20 bulb has 
been developed to replace the E-H1, 400-watt lamp in a T-16 
bulb. This new lamp, due to its greater bulb surface, radiates 
heat more rapidly and is better adapted to operation in totally 
Its output is 21,000 lumens and its pur- 


enclosed fixtures. 
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Fig. 2—Cross section of mounting of two-lamp fluorescent fix- 
tures under the lower platform 
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chase price is somewhat more than double that of the T-16. 
The T-16 lamp, at 16,000 lumens, is satisfactory for use in 
open type fixtures. 


Lighting of Diesel Locomotive Terminal Facilities 


Presented in the report are photographs, sketches, and a 
description of the lighting facilities in the Diesel locomotive 
shop of the Pennsylvania Railroad, at Harrisburg, Pa. In 
designing this installation, considerable advantage was de- 
rived from the fact that this shop was erected from scratch 
and there was no necessity for utilizing or adapting existing 
material. 

The lighting fixture arrangement is as shown in Fig. 1, 
which depicts-a cross-section of the shop. The overhead fix- 
tures suspended from the roof, are specially designed, deep 
bowl, RLM type, equipped with dust-tight, clear tempered 
glass covers. They are arranged for the reception of 500, 
1,000 and 1500-watt incandescent lamps, or 400-watt mer- 
cury lamps. Details of design are as described in the 1947 
report on the East Altoona enginehouse. This was published 
in the November 1947 issue of Railway Mechanical Engineer. 

Lighting for the sides and running gear of the locomotives 
is accomplished by specially designed fixtures equipped with 
two 40-watt fluorescent lamps. A cross section of these fix- 
tures is shown in Fig. 2. They had to be designed to occupy 
as little space as practicable, so as not to interfere with the 
activities of workmen, and to present no avoidable hazard. 

The clear, tempered glass cover is mounted in a carefully 
gasketed frame which is held in close position by slotted 
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Fig. 4—Diesel locomotive shop, Harrisburg, Pa., general night 
view—high bay section A 


cap bolts. From the open position, the complete cover may 
be lifted off the fixture without the use of tools. Adjustment 
is provided at the hinge side, so that the felt gasket may 
always be snugly contacted. 

The reflector is steel with a baked enamel reflecting sur- 
face. Tulamp ballasts are used and a fuse is provided on the 
line side of the ballast to open the circuit in case the ballast 
should develop serious trouble. 

The wiring channel is self-contained, being formed by the 
lower back corner of the fixture, and a removable cover 
equipped with dust-proof grommets for passage of the wires. 
Knockouts afford access to the wiring channel. 

When two or more fixtures are mounted in a continuous 


Fig. 5—Diesel locomotive shop, Harrisburg, Pa., night view— 
running gear illumination, 40 foot-candles 


run, a dust-tight wiring channel connection between fixtures 
is made by means of a chase nipple, lead and steel washers. 
and a locknut. 

Wiring is carried in conduit, the joints of which are leaded. 
The conduit is coated with the paint used on the inside of the 
shop. Corrosive fumes are not anticipated. 

In the low bay section, the longitudinal spacing of the over- 
head fixtures is 12 ft. In the high bay section, the longitu- 
dinal spacing is 20 ft., the rows being 12 ft. apart, and fix- 
tures in adjacent rows are staggered. 

Under the roof level platform are mounted two 2-lamp 
fluorescent fixtures (Fig. 1) back-to-back, on 12-ft. centers, 
for illumination of the locomotive sides and the floor level 
platform. Under the floor level platform are continuous 
rows of 2-lamp fluorescent fixtures (Fig. 2) for lighting the 
running gear and floor. 

Following are average illumination values found after six 
months in service: 


: Low Bay SEcTION 
Location Footcandles 
High gO) og ne ee ie A 14 
Low level platform... 


Running ge: 
Floor between locomotives 


Hicu Bay SECTION 

Location 
Top of locomotive . 
Side of locomotive. 
Top of locomotive . 
Interior of locomotive with hatch off, hand height.........0. 23 


Maximum and minimum values vary but little from the averages showr. 


Figures 3, 4 and 5 show views inside the shop. No pit 
lights are necessary in the low bay section. 


Yard Lighting 


A section of the report devoted to the lighting of yards and 
shop grounds describes the newly installed lighting of car 
passenger servicing tracks in the Cincinnati Union Terminal. 
This installation was described in the August, 1948 issue of 
Railway Mechanical Engineer. 

The report is signed by E. R. Ale (chairman), office of 
electrical engineer; L. S. Billau (vice-chairman), electrical 
engineer, Baltimore & Ohio; V. R. Hasty, electrical engineer, 
Union Pacific; H. A. Hudson, signal and electrical superin- 
tendent, Southern; S. D. Kutner, assistant engineer, New 
York Central; F. B. McConnel, assistant signal electrical 
engineer, Pittsburgh & Lake Erie; A. E. McGruer, electrical 
engineer, Canadian Pacific; G. L. Sealey, assistant engineer, 
Reading; W. D. Taylor, electrical engineer, Canadian Na- 
tional; and C. A. Williamson, electrical engineer, Texas & 
New Orleans. 


Participation with A.S.A. 


Representatives of the Electrical Section take part in the 
work of a number of the sectional and special committees of 
the American Standards Association. 

In June 1948, members of A.S.A. Sectional Committee 05 
received copies of American Standard Specifications and 
Dimensions for Wood Poles 05.1-1948, approved as of April 
9, 1948. It supersedes the previous American Standards 05.a 
and 05.1 to 05.6, and the American War Standard 05.7. The 
standard recommends specifications for and dimensions oí 
wood poles that are to be given preservative treatment, and 
was adopted, after many years of work, by an almost unani- 
mous vote of the committee. Copies of American Standard 
Specifications and Dimensions for Wood Poles, 05.1-1948 
may be obtained from the American Standards Association. 
70 East 45th Street, New York 17, N. Y. 

In July 1944, A.S.A. organized Special Committee J6 under 
the so-called “War Procedure” to prepare any necessary 
specifications covering the various items of linemen’s rubber 
protective equipment then being produced, to assist in the 
allocation of the then very scarce natural rubber. This war 
committee was made up of representatives of all interested 
parties and associations, H. F. Brown, engineer of electric 
traction, New York, New Haven & Hartford Railroad, being 


the representative of the Electrical Section, Engineering Di- 
vision, A.A.R. 

The work of this committee resulted in A.S.A. War Stand- 
ards J6.1, 2, 3, 4 and 5-1945, covering Specifications for Line- 
men’s Rubber Protective Equipment: line hose, insulator 
hoods, leather protective gloves, rubber blankets, and sleeves. 
The committee recommended that A.S.A. Specifications 
C59.12-1942 for electrical gloves made of natural rubber be 
left unchanged, as the saving in natural rubber used in their 
manufacture was too small to warrant a change in the speci- 
fications. 

In January 1947, it was decided to continue ASA Commit- 
tee J6 on a peacetime basis and Mr. Brown was asked to con- 
tinue to serve as the A.A.R. representative on the committee. 
One meeting of the reorganized committee has been held and 
it was agreed to review the war-time specifications and revise 
them, if necessary, to conform with the requirements for 
materials again available under current conditions. Mr. 
Brown will continue to serve on this committee and will re- 
port to the section from time to time. 


Discussion 

The report was presented by E. R. Ale (P.) and R. E. 
Hauss (C. U. T.). In his presentation, Mr. Ale, said that 
40 footcandles seems like a lot of light, but that cost and 
intricacy of work done amply justify such a lighting 
installation. Management, he said, is beginning to appre- 
Gate that the work done benefits materially by improved 
ighting. 


Electrical Section, 
Mechanical Division 


Election of Officers 
Officers elected to serve during the coming year are as 
follows: Chairman: L. S. Billau, electrical engineer, 
Baltimore & Ohio; First Vice Chairman: F. O. Marshall, 
assistant chief engineer, Pullman Company, Chicago; 
Second Vice Chairman: W. S. H. Hamilton, equipment 


electrical engineer, New York Central ; ‘Member of Com- 
mittee of Direction (West): R. I. Fort, assistant re- 
search engineer, Illinois Central ; and Member of Com- 
mittee of Direction (East) : C. W. Nelson, electrical en- 
gineer, Chesapeake & Ohio. 


Automotive and Electric 
Rolling Stock 


Lubricating Oil Reclamation 


The subcommittee dealing with the questions of lubricating 
oil reclamation and the use of additives considers the subject 
too controversial to permit recommendations for this manual 
at this time, and has confined its activities in both its 1947 
and 1948 report to submitting questionnaires to the railroads. 


Oil Tests That Show Engine Conditions 


At the 1947 convention it was suggested that a report be 
made on the method of lubricating oil analysis used by the 
Denver & Rio Grande Western, employing a spectograph 
photometer. A brief article on its methods and interpretations 
follows: 

With the coming of the first Diesels on the railroad, the 
Denver & Rio Grande Western found that specialized lubri- 
cating oils were necessary. These, for the most part, contain 
additives to improve engine performance, to prevent excessive 
sludging, to prevent carbon formation, to prevent corrosion, 
to prevent oxidation, etc. It was felt that these specialized 
oils required new testing techniques, and the spectographic 
analysis of these new oils was introduced, leading to amazing 
results. 

When the Diesels were first purchased, the recommended 
oil change period was 25,000 miles. With the present methods 
of analysis, there is no limit to mileage, the average being 
100,000 to 200,000 miles and the change is made then usually 
for the purpose of mechanical overhaul. The oil is then 
reclaimed and reused. 

For the purpose of adequately testing flew oils before and 
during purchase, a spectrographic analysis is made in the 
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laboratory. In the same manner, oil samples from engines in 
service are made monthly. From these analyses, an excellent 
picture of what is taking place in each engine becomes evident. 
In addition to increasing the life of the lubricating oil, the 
use of this type of analysis has increased the life and per- 
formance of the engines themselves. 

The spectrographic equipment used consists of a Littrow 
type quarts prism mounting spectograph, a non-recording 
type Baird densitometer, and a Dietert A.R.L. type direct 
current arc control. The range used for these analyses is from 
2,500 to 3,400 Angstrom units. 

In carrying out the tests, oil samples for study are first 
ashed in a porcelain crucible, a process requiring special tech- 
nique in that the rate of burning, the ignition temperature, 
and amount of oil taken for the sample must be carefully con- 
trolled. The special care in preparing the ash for the analysis 
was found to be necessary in the laboratory experimentation. 
The ash is weighed and the amount determined. The weighed 
ash is compared with that of a weighed ash of a new oil sam- 
ple. An increase in ash indicates a gain due to engine condi- 
tions. Such an increase then requires an analysis by the spec- 
trograph. 

If a spectrograph analysis is required, a proper sample is 
then taken from the porcelain crucible, transferred to an 
agate mortar and carefully ground, taking care that the sam- 
ple and mortar are free from contamination. The sample is 
then taken from the mortar, using a calibrated measuring 
rod and placed in a crater type, specially designed carbon 
electrode. The sample is then burned in the arc. Three con- 
secutive spectrographs are then photographed automatically, 
using 20 seconds for each exposure without the arc being 
shut off. $ 

The spectrograms are then developed in a few minutes and 
studies are made of them in a specially lighted examining 
unit. For quantitative analyses, calculations are made from 
the study of the spectrograms on the Baird densitometer. 

A study of the spectrograms of new oils shows the amount 
of additives present in the oil, their type, and also any other 
residual elements present which may be the result of im- 
proper refining. For example, they found one sample of new oil 
which contained refinery filter clay, an abrasive. The oil was 
rejected as a residt of the analysis. 

A study of the y socal Sata of samples of oil removed at 
periodic intervals from engines in service, show other ele- 
ments in the oil which may be present, due to factors to be 
found in the engine operation. 

When an abnormal amount of iron is found in the oil, a 
check of the engine may show excessive wear of rings due 
to wrong type of assembly, which would wear liners and 
rings and eventually result in failure, and then the cause of 
failure would be hard or impossible to find. 

Excessive wear on bearings will usually be indicated early 
by the presence of elements in increasing amounts of the 
bearings materials, such as copper, silver, lead, etc. 

Dirty or inoperative air filters will show an abnormal 
presence of the elements aluminum, magnesium, silicon and 
titanium in the spectrograms. 

It is necessary for the technicians in the laboratory to have 
a knowledge of the material used in the construction of engine 
units and a good knowledge of the elements present in the new 
oils used, in order that comparisons may be made between new 
and used oil samples. 

When used oil samples show elements foreign to the oil, 
mechanical department supervisors are then informed of their 
presence, and information is given them concerning the prob- 
abl- offending parts creating the condition. Thus, conditions 
of improper maintenance or excessive wear can be determined 
quickly and corrected before serious damage is done. 

On the Denver & Rio Grande Western the spectrograph 
analysis is in charge of a chemical engineer in the testing 
and research laboratory, under the supervision of the chief 
chemist and the engineer of standards and research. 


Mixing of Lubricating Oils 


The mixing of lubricating oils in Diesel crankcases is an 
extremely controversial subject. In the past so much taboo has 
existed on even the thoughts of mixing crankcase oils that it 
was more or less considered an impossible idea. Recently, 
however, due to conditions of the petroleum products market 
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most railroads are forced to use a number of different brand: 
of Diesel lubricating oil. From this unfortunate situation ot 
using a multiplicity of kinds of. Diesel lubricating oil has come 
the demand for more information on the subject of mixirz 
of oils. 

The principal advantage of being able to mix oils in storage 
or in Diesel crankcases is the simplification of the facilities 
for storing, handling, and supplying oil to the various engines. 
The difficulties of supplying, for example, five kinds of lubri- 
cating oil at one terminal are obvious, as are the difficulties 
of insuring that a certain engine gets the specific kind of oil 
that is intended for it. 

The principal disadvantages are as follows: 

1. Whether or not satisfactory lubrication can be obtained 
with mixing oils. This is a subject upon which very little 
information has been made available and is a subject into 
which a thorough investigation must be made. At the conven- 
tion of the Mechanical Division held in Chicago in June. 
1948, it was strongly recommended that this sort of an inves- 
tigation be properly made by representatives of the Associa- 
tion of American Railroads, the Society of Automotive Engi- 
neers, and technicians of the petroleum industry. 

2. The use of several kinds of lubricating oil in one crank- 
case would divide the oil companies’ respective responsibili- 
ties, or might cancel them out completely. 

3. The mixing of lubricating oils having non-similar 
viscosity indexes might make a difficult situation for the usual 
shop tests using visgages, since the viscosity base upon which 
dilution is judged would be variable. 

In summarizing, it might be said that considerable research 
must be done and/or much more complete information must 
be made available to the railroads before the practice of mix- 
ing of oils can be universally recommended. 

Along this line, however, it might be stated that during 
World War II both the Army and Navy procured on specifi- 
cation, additive type lubricating oils which were required tc 
be compatible and miscible. Oils were stored and used under 
Navy designating numbers, irrespective of manufacturer. 
with satisfactory performance. Also, at the present time ai 
least two of the major mid-west oil companies supplying 
Diesel lubricating oil to the railroads have stated their will- 
ingness to permit their oils to be mixed with any other Diesel 
lubricating oil of good reputation, provided that the producer 
of the latter oil will agree likewise. The fact that these twa 
major companies will agree to the mixing of lubricating oils 
under certain conditions, and the fact that the Army and 
Navy have done so for some time, would indicate that the 
subject of mixing of Diesel lubricating oils is not a negatively 
closed subject. 

It is recommended that the assignment be continued, with 
special emphasis on the fortification of reclaimed oil, use of 
reclaimed oil, and the performance of mixed additive type 
oils in Diesel engine crankcases. 


Nickel-Cadmium Starting Batteries 


The use of the Nickel Cadmium type of battery in Diese! 
locomotive service is still in the experimental stage of its 
development. Reports have been received of four batteries oi 
this type in service on two railroads, two sets being used or 
1,000-hp. and two sets on 660-hp. Diesel-electric switching 
locomotives. The two 1,000-hp. and one 660-hp. locomotive 
have a nominal 130-volt auxiliary system and use 88 cells of 
battery, while the other 660-hp. locomotive has a nominal 
75-volt system, with 48 cells of battery. The voltage of the 
auxiliary circuit is regulated at 129-131 volts for the nominal 
130-volt system, and 72-74 volts for the nominal 75-volt sys- 
tem, or approximately 1.5 volts per cell. 

The 48-cell, nominal 75-volt battery is assembled in twelve 
4-cell trays, occupying approximately the same space as the 
32-cell, 420-amp.-hr. lead-acid batteries used in Diesel loco- 
motive service. However, the overall height of these cells is 
23 in., as compared to approximately 19 in. for the lead-aci:' 
batteries. The electrical characteristics of this battery for 
various discharge rates is as follows: 


Amperes discharge to 1.10 volt per cell 
Rated capacity (equivalent to 1.75 volt for lead-acid cell) 7S 
ampere hour deg. F electrolyte 
4hr. 2hr. Lhr. 1 mir. 
542 90 149 90 
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8hr. 
31.5 


6hr. 


225 40.5 


A 5-second ampere discharge to 0.6 end volts per cell (equiva- 
lent 1.0 volts for lead-acid cell) 2,940 amperes. 

Operating performance has been satisfactory under all con- 
ditions of outside temperature. Two of these batteries were 
Placed in service in September, 1947, and two in January, 
1948. Only two of them have required flushing since being 
Placed in service, after a period of six months for one, and 
seven and a half months for the other, indicating that the 
charging voltages have not resulted in excessive over-charg- 
ing. 

The only trouble experienced with one of the batteries was 
that due to the collection of dirt and moisture at the base of 
the cells, they became corroded, which situation was corrected 
by improving the method for installing the batteries in the 
compartment. 

As batteries of this type belong to the class of long life 
batteries, it will require several years of service before their 
merits can be demonstrated. 


Battery Charging Control 


Last year’s report furnished information showing the large 
variation in charging rate of lead storage batteries, due to 
changes in electrolyte temperature for any given charging 
voltage. As a consequence increases in temperature of the bat- 
tery result in a higher charging rate, which results in further 
heating of the battery, with the consequence that the life of 
a storage battery may be seriously shortened unless the 
charging rates of the battery are closely supervised. 

Voltage regulators for the auxiliary generators on Diesel 
electric locomotives require manual adjustments to establish 
the proper charging voltage for the various service conditions 
in which the locomotives operate, also to meet the summer 
and winter weather conditions. The most practicable means 
for determining whether or not batteries are over-charged 
is to maintain a record of the amount of water it is necessary 
to add to keep the electrolyte at the proper level. With the 
increasing number of Diesel locomotives in service, particu- 
larly in road operation, the maintaining of such records be- 
comes increasingly difficult. 

It is therefore apparent that there is a need for better means 
of automatically controlling the charging of storage batteries 
in Diesel locomotive service, particularly to prevent charging 
rates which result in high battery temperatures, resulting in 
shortening of battery life. The most practicable means for 
accomplishing this is the use of thermostats or thermal com- 
pensating relays, so located as to measure as nearly as prac- 
ticable the temperature of the battery, and which at predeter- 
mined temperature rise will reduce the charging voltage until 
temperature conditions become normal. 

There has been a very considerable amount of experiment- 
ing done with this general type of control over a period of 
several years on storage batteries in passenger car service, 
using a number of types of equipment and methods of appli- 
cation. Results that have been obtained have been very satis- 
factory in reducing excessive over-charging of batteries, as 
indicated by reduction in amount of flushing necessary. No 
control equipment of this type is at present commercially 
available, nor has it been tried out for battery control on 
Diesel locomotives, although some experiments in this con- 
nection are under consideration. 

It is felt that the advantages to be gained from the use of 
control of this type are such as to justify not only furthet 
experimenting with its application to the control of battery 
charging on Diesel locomotives, but also the commercial 
development of control of this type. 


Standard Symbols 


A considerable part of the report pages are devoted to 
electrical symbols for schematic wiring diagrams. They are 
offered as information, pending discussion with the American 
Standards Association. If acceptable to A.S.A., this part of 
the report will be ready for adoption as recommended practice 
in the manual. 


Wire and Cable for Diesel Locomotives 


Members of the Committee on Automotive and Electric 
Rolling Stock were sent a questionnaire intended to bring 
out service experience with various types of wire and cable 
insulation on Diesel-electric locomotives, and also opinions 
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and recommendations in this regard. Replies were received 
from three manufacturers and six railroads, the latter basing 
reports on over 400 Diesel-electric and about 300 electric 
locomotives. 

To summarize the reports very briefly, varnished cambric 
seemed to show the longest life, 11 to 17 years on Diesels and 
15 to 20 years on electrics. It received little adverse criticism 
and was to a considerable extent recommended, although limi- 
tations are recognized. 

Thirty per cent rubber covered cable equalled the 20 years 
in electric service, but was not reported on Diesels. Code 
rubber, Buna-S, and Neoprene were mentioned with relatively 
little favorable comment. 

Synthetics of the Flamenol type received practically no 
adverse comment. Since very little has been in service for 
more than two or three years, opinions regarding it are hope- 
ful but reserved. 


Standard Lamps for Diesel-Electric Locomotives 


The Committee on Automotive and Electric Rolling Stock 
was given an assignment in 1945 to study and recommend a 
list of lamps for use on Diesel-electric locomotives. The study 
revealed that there was a distinct lack of uniformity in lamps 
on these locomotives, resulting in considerable expense to 
builders and users. The committee’s recommendations led to 
the list shown on pages ES-G-34-1946 of the manual. 

At the time this list was submitted it was recognized that 
due to the rapid development in the Diesel locomotive field, 
certain changes and additions might become necessary. There- 
fore a sub-committee was appointed to reconsider the present 
list and make suggestions for additional lamps. 

The committee recommends that the list shown in the table 
be substituted for the list shown on page ES-G-34-1946 in 
the manual in its entirety; and offers its comments below on 
the individual lamps considered. 


Standard Lamps for Diesel-Electric Lomocotive Service 


Volts Watts Bulb Base Filament Manufacturers 
description 
6-8 0.25A T-3-% Clear Min. Ba C-2 No. 44 
24-28 4 RP-12 D.C. Index... “Black Light” 
see note 1) 
34 15 S-14 LF. Med. Cc. 9. motive cab 
34 50 A-19 LF, Med. C- 9° Rough service 
60 25 A-17 I.F. Med. C- 9 Rough service 
60 50 A-19 I.F. Med. C- 9 Rough service 
64 30 S-11 Clear D.C. Bay C- 7A Train marker 
75 15 S-11 Clear D.C. Bay C- 1 Diesel indicator 
75 25 A-17 LF. Med. C- 9 Rough service 
50 A-19 LF. Med. C- 9 Rough service 
120-125 50 A-19 LF. Med. C-22 Rough service 
1 360 G-25 Clear Mog. Pf. CC- 8 Loco. headlight 
12 480 _, G-30 Clear Med. Bi. CC- 6 Loco. headlight 
3 (wigwag warning) 
30 200 PAR-56 Clear Screw Term. C-13 J.oco. headlight 
(internal reflector) 
32 100 A-21 Clear Med. C- 5 Loco. headlight 
32 250 P-25 Clear Med. C- 5A Loco. headlight 
32 250 P-25 Clear Med. Pf. C- 5A Loco. headlight 
60 100 A-21 Clear Med. C- S$ Loco. headlight 
60 3 P-25 Clear Med. Pf. C- 5 Loco. headlight 
Note 1: With suitable resistance ballast and starting circuit from 24 to 


125-volt supply. 


The report is signed by W. S. H. Hamilton (chairman), 
equipment electrical engineer, New York Central; L. S. 
Billau, electrical engineer, Baltimore & Ohio; R. I. Fort, 
assistant research engineer, Illinois Central; E. J. Feasey, 
chief inspector of Diesel equipment, Canadian National; H. F. 
Mackay, supervisor of Diesel engines, Atchison, Topeka & 
Santa Fe; H. C. Taylor, Diesel superintendent, Southern: 
Marion Sharpe, superintendent automotive equipment, Chi- 
cago, Rock Island & Pacific; J. Stair, Jr., electrical engineer, 
Pennsylvania; H. C. Paige, assistant mechanical engineer, 
New York, New Haven & Hartford; H. D. Parker, general 
supervisor of Diesels, Atlantic Coast Line; R. W. Murray, 
general supervisor of Diesels, Seaboard Air Line; and P. H. 
Verd, superintendent motive power and equipment, Elgin. 
Joliet & Eastern. 


Discussion 
L. E. Grant (C.M.St.P.&P.) said that the Milwaukee Road 
has some 150 Diesel-electric locomotives using 7 or 8 different 
lubricating oils, and it is not simple to have the right oil 
because the various brands are not miscible due to the differ- 
ent additives. Car departments should also be interested in this 
problem as Diesel engines are used as a source of power on 
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passenger cars and on head-end cars. In the movement of a 
passenger car that is so equipped from coast to coast over 
several railroads, these engines eventually will either require 
a tag to show the type of oil in the car or the oil will have 
to be changed when the level is low. Railroad policy has been 
weak with regard to additive oils. The additives are generally 
made by chemical companies, rather than by the petroleum 
companies, and are sold to the petroleum companies for blend- 
ing with their oil. The speaker thought the A.A.R. should ask 
the oil companies to sell oil with additives that are miscible, 
and that this should not be a handicap as there are only two 
or three different additives manufactured. 


No Satisfactory Load-Indicating Device 


L. S. Billau (B. & O.) said that it is impossible to find a 
satisfactory load-indicating device for Diesel-electric locomo- 
tives. The B. & O. considered this problem for two or three 


years at Baltimore with regard to steam trains being hauled . 


through that city by 30-year-old electric locomotives designed 
to haul for trains of the weight normally run when they were 
built. As train loads have doubled since that time, certain 
check points of the type mentioned in the report were set up. 
This solution has shown promise and is also used now on 
Diesel power. 

R. I. Fort, (1.C.), said that with regard to symbol 12-1 for 
a thermal-trip air circuit breaker, there was need for an addi- 
tional symbol for a non-thermal trip air circuit breaker. This 
should be added to the list and designated as symbol 12-2. It 
could consist of two half circles plus one full cycle of a zig- 
zag line similar to symbol 32. 

Because of a favorable letter received from the American 
Standards Association, a recommendation that the symbols 
drawn up by the committee be referred to letter ballot was 
adopted so that the committee could proceed with their work 
without delay which would be entailed in waiting for another 
annual meeting. 

H. C. Paige, (N. Y., N. H. & H.), recommended that the 
list of lamps be referred to letter ballot, and this recommenda- 
tion was adopted. 

R. I. Fort, (1.C.), asked if a standard for the telephone 
communication receptacle should be set up now as few rail- 
roads are using them. Mr. Andrucetti said that if the trend 
is toward such installations now is the time to set up the 
standard. 

W. S. Weff (F.E.C.), said that while many Eastern roads 
are going toward telephone communications, some roads are 
holding out as they don’t know where to put the receptacles 
and that the time for setting up a desired standard location 
is now. 

L. S. Billau (B. & O.), said that the B. & O. is one of the 
few roads that has the problem of extending communication 
to the Diesel-electric locomotives, and that there should be a 
standardized connection between the locomotive and the head- 
end car. 

(The report was accepted.) 


Welding and Cutting 


The committee’s first assignment was a continuation of 
tests of welder’s lamps. Three of the lamps were used in a 
coach shop and the other three in a boiler shop. The lamps 
used in the coach shop had an average life of 70 hours; those 
used in the boiler shop averaged 92 hours. One of the latter 
lamps had burned 102 hours when it was accidentally broken 
by being dropped. 

All six lamps had some weld spatter on them, much more 
than an ordinary lamp would stand without breaking, and one 
lamp had a heavy accumulation of weld spatter. With the 
exception of the single lamp broken by being dropped, all 
other lamps failed by the filament breaking or becoming de- 
tached from its support. 

The lamps have, in all cases, been reported as being very 
satisfactory so far as illumination of the work is concerned. 

In view of the results, it is the opinion of the committee 
that these lamps are not economically justifiable in their 
present state of development. The committee further believes 
that a real need exists for a special welder’s lamp that would 
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be resistant to weld spatter and that a sufficiently large poten- 
tial market exists to make the development of a successful 
lamp worth while. 


Flame Cutting by Powdered Flux Injection 


Part two of the report describes flame cutting by the pow- 
dered flux injection process. This description is summarized 
in the following : 

Stainless steels, both straight and chrome nickel types, re- 
sisted the flame cutting torch for many years. During the past 
two years, however, the development of flux injection cutting, 
a simple, economical and effective method, has overcome the 
difficulty. Now where flux-injection is in use, stainless steel 
is being cut to desired shape by flame cutting, with costs 
and quality comparable to flame cutting of mild steel. 

The fundamental difficulty in flame cutting stainless steels 
by the conventional process is a layer of refractory oxides, 
pringipally of chromium. These oxides have such a high 
melting point that they do not liquify and flow off as a slag 
in the way oxides from commercial mild steel do. In flux- 
injection cutting, a chemical flux is used to produce fluid 
slags of these oxides which otherwise prevent the cutting 
action. 2 

The flux is a finely pulverized non-metallic material of 
reasonable cost. The means of applying it is simple and efi- 
cient, requiring only one compact piece of special equipment 
—a flux feeder unit. 


Automatic welding head being used to fabricate bolsters 
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The key operating element of the flux feeder unit is a 
pressurized vibratory hopper, which is coupled into the cutting 
oxygen line. 

Depending on the requirements of the job, the unit feeds 
flux to the cutting oxygen line at a selected rate. The flux is 
then carried directly by the cutting oxygen itself and emerges 
from the cutting orifice in the cutting tip, so that cutting and 
fluxing action are both obtained in the kerf at the same time. 

As fast as the oxides from cutting form, they mix with the 
flux and flow off so that a fresh surface of metal is continu- 
ously exposed to the cutting oxygen. Except for the flux 
feeder unit, the equipment for the flux-injection machine is 
ee different from that used for cutting commercial steel 
plates. 

Although the flux-injection process of flame cutting was 
originally developed for cutting stainless steel, it is now also 
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used for cutting stacked commercial steel plates. Flame cut- 
ting stacked steel plates without the use of flux-injection, 
requires extremely close contact between the plates in the 
stack. When flux-injection cutting is used, such contact is 
much less important and a substantial reduction in set-up and 
removal time is therefore made possible. 


Manufacturing of Oxygen 


The question of the feasibility of manufacturing oxygen in 
railroad plans is discussed by the committee in response to its 
assignment 2-C. Equipment for this purpose is available and 
the report indicates the extent of the railroads’ requirements 
and shows a floor plan for a 100-meter oxygen plant. 

In conelusion the report states that the desirability of rail- 
roads acquiring and operating oxygen plants with which to 
manufacture oxygen for use in one plant and distribution in 
cylinders to other points, is something which requires a great 
deal of study by any railroad contemplating an installation of 
this kind. At the present time it is not known that any railroad 
has such a plant, so no specific information is available as to 
the expected costs, details of operation, etc., but it appears 
within reason that such a plant might fill a real need in some 
cases where a combination of factors lead to unusually high 
costs for oxygen in cylinders or supply problems are difficult. 


Semi-Automatic Welding Equipment . 


A major part of the report—of particular interest to elec- 
trical men, deals with the advantages of welding with the 
hidden arc deep flux process, employing high current densi- 
ties. One new development has greatly increased the versa- 
tility of the process that produces the smooth, deeply pene- 
trating, spatter-free welds normally associated only with 
fully automatic operations. 

The basic element of the unit is a standard 600-amp. welder 
which can be used for straight manual welding, as well as 
semi-automatic welding. Mounted on the welder is a compact 
unit containing the wire reel, feed mechanism, drive motor 
and voltage controls. A special cable to which is attached a 
cone-shaped welding gun completes the equipment. 

The aluminum cone-shaped welding gun holds 3% 1b. of 
granular flux, which is dispensed by gravity through a special 
heat-treated nozzle, in sufficient amount to cover the arc as the 
weld is made. The nozzle, which is insulated from the rest of 
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the gun, also introduces the welding current to the wire and 
straightens the wire as it is fed through. The gun is attached 
by a conveniently detachable coupling to a special cable that 
runs to the feed mechanism unit. The cable is rubber-covered 
stranded copper, in the center of which is a closely wound 
coil spring. This cable provides a compact flexible carrier for 
both the wire and the current. The equipment will operate 
with a maximum of 25 ft. of cable. 

With this equipment, an electrode wire 5/64-in. diameter is 
fed automatically to the work through the flux that is de- 
posited from the gun. A constant arc voltage is maintained by 
automatic controls independently of the height of the gun 
above the work. The height of the gun determines only the 
amount of flux that will be deposited over the arc. The arc 
is started by simply touching the electrode to the work through 
the flux, which automatically starts the wire feeding at the 
proper rate for the current being used. en needed for tack 
welding or finishing short welds, it is possible to switch over 
to manual welding with the machine, without any additional 
adjustments. 

The current densities used are extremely high. Electrode 
wire is fed through the nozzle of the welding gun at the rate 
of approximately 300 in. per min. Because current is intro- 
duced to the wire close to the arc, it is possible to use 600 
amp. with a 5/64-in. diameter wire. For ordinary manual arc 
welding, an electrode four times as large, or 5/16-in. in 
diameter is required to handle 600 amp. The current densities 
are the highest ever used and effectively concentrate heat 
sufficiently to weld 31⁄4-in. plate in a plain butt joint, one pass 
on each side, without edge preparation. 

This simplicity of the hidden arc process makes it useful 
in applications where the weld is inaccessible for automatic 
welding, or where the size and contour of the weld have made 
automatic welding impractical. The equipment makes it pos- 
sible to take advantage of the cost reductions obtained by 
high welding speeds, without a large investment in fully 
automatic equipment. The equipment can readily be moved 
and operated wherever it is desired to set up the welding 
operations, No extra jigging is needed. 

Welds made with the high current densities used in the 
process are made at high speeds, which results in deeper 
penetration and smaller cross section of the weld. The amount 
of deposited metal is reduced and warpage minimized. The 
operation is free of smoke, visible arc and spatter, thus 
making for more comfortable working conditions and higher 
operating factor. The appearance of the weld is clean and 
smooth. 

This equipment has been used successfully in the produc- 
tion of containers, pressure vessels, railroad equipment, ma- 
chinery parts, pipe, construction equipment and in many other 
applications. Preparation of plate to be welded is about the 
same as where fully automatic welding is to be used. 

The report also describes another welder of the same type 
for semi-automatic welding, which may be used with currents 
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up to 900 amp. and which employs a tank holding 75 Ib. of 
granular material for submerging the arc. Its reel for welding 
tod holds a 25-Ib. coil. 


Effect of Primary Paints on Welds 


In the fabrication of weldments it is often desirable to 
apply protective paint to the surfaces of component. parts 
that are not accessible for painting after completion of weld- 
ing, thus necessitating welding on surfaces having a coating 
of protective paint. 

‘The section of the report dealing with this subject states 
that where top quality welding is required, the use of primary 
paints should be avoided or limited to films not in excess of 
1.5 mils thick. The best paints to use in the order of their 
merit are given as (1) a zine paint with a chromate base, (2) 
a mixed pigment paint containing not more than 70 per cent 
(by weight) red lead, and (3) a red lead paint containing not 
more than 75 per cent (by weight) red lead. It concludes with 
the admonition that an approved respirator for lead fumes 
should be worn by welders when welding on material coated 
with paint containing red lead. 


Silver Solder Processes 


Section 5 of the report includes a general discussion of the 
subject of silver solder brazing alloys. It includes a list of 
a number of silver brazing alloys now available and gives 
characteristics of each. 


Flash Welding 


Section 6 of the report describes flash welding, particularly 
as it is used by railroads for the safe-ending of locomotive 
flues and for making brake rods. It states that the chief advan- 
tage of the flash weld process over the pressure resistance 
process is that dissimilar metals, varying in individual fusing 
temperatures, may be welded because flashing may be carried 
on until each metal has reached its own individual fusing 
temperature. 


Restoration of Worn Parts 


The committee feels that some of the existing welding 
rules which cover the restoration of worn parts are unclear 
or inconsistent andeshould be revised. Concerning solid axles 
the present rule reads as follows: “Building up worn end 
collars permitted (electric welding preferred) to a finished 
thickness of at least 3% in., but not exceeding dimension new. 
Welding cracks or fractures, welding on an entire collar, or 
building up surfaces other than end collars is prohibited.” 

The committee feels that the 34 in. can be misinterpreted. 
It is not clear whether the rule means that at least 34 in. of 
weld metal should be left after machining, or 3 in. or collar 
thickness should be left. The committee suggests the rule be 
reworded to eliminate any uncertainty. 

Rules covering cast steel bolsters and shank wear of 
couplers limit the amount of worn material which may be 
restored by welding, but permit the welding of completely 
broken parts. This the committee feels is inconsistent. 

Similarly, in the case of brake levers, the amount which 
holes may be built up is limited, while present repair practice 
is to completely fill a worn hole and redrill. 

Suggestions are also made for improving and clarifying the 
rules governing the repair of cast steel coupler yokes. 


Revision of Manual 

The last 12 pages of the report cover proposed rearrange- 
ments of material in section F of the manual, dealing with 
welding and flame cutting. The reasons given for such 
changes are that the material on welding and flame cutting 
in section F of the manual is the work of various committees 
over the past 10 years. As is inevitable in material written 
in this bit-by-bit manner, section F as it now stands, suffers 
from unsystematic arrangement, with too much emphasis on 
some subjects of secondary importance to railroads and not 
enough information about some of the more important topics. 

The report is signed by L. E. Grant (chairman), engineer 
of tests, Chicago, Milwaukee, St. Paul & Pacific; A. F. Stigl- 
meier, general supervisor, boilers and welding, New York 
Central; Frank Hayes. general foreman, blacksmith shop, Ili- 
nois Central: M. A. Herzog, chief chemist, St. Louis-San 
Francisco: J. S. Miller, metallurgical engineer, New York, 


70 (552) 


New Haven & Hartford; Frank A. Longo, general boiler ir- 
spector, Southern Pacific; B. G. Wollard, welding instructor. 
Chicago & North Western; Robert Moran, welding super- 
visor, Missouri Pacific; John Hengstler, supervisor of weli- 


ing, Altoona Works, Pennsylvania; and H. A. Pattersor. 
supervisor of welding equipment, Atchison, Topeka à 
Santa Fe. 

Discussion 


One member remarked that two spatterproof lamps whick 
had been in service on his road for 460 hr. were well-spattere< 
but still burning. j 

L. E. Grant (C.M.StP.&P.) said that one manufacturer 
claimed that spatterproof lamps were not practical as the gas 
volume was too small for the wattage. 

W. S. Hamilton (N.Y.C.) said that the next step to be 
done in this investigation would be to put the development »: 
spatterproof lamps up to the major lamp manufacturers. 
H. G. Bass (N.Y.C.) asked what is the life of the spatterpru:* 
lamp in constant service where the light is close to the arc. 
The answer was that this is unknown although in some case: 
the lamp is well covered in as little as 50 hr. 

R. Moran (M.P.) asked how passengers would be extr:- 
cated from inside stainless steel cars involved in a wreck a: 
these cars cannot be cut to remove the injured. He thought i: 
alarming that the manufacturers have done nothing, and tha: 
the railroads don’t know what to do. 

H. G. Bass (N.Y.C.) asked what advantage there was to 
stack cutting and in reply was told that the clamps cut labor 
costs and that for heavy cutting less oxygen pressure is re- 
quired than with commercial methods. 

Mr. Bass inquired why, with only 60 per cent of the mate- 
rial left on a bolster, one may still weld a crack of any length. 
but is not permitted to weld new material on the bolster. 

It was also asked, with regard to welding limitations, just 
what is limited? For example, when welding is eliminated on 
certain castings, such as bolsters and side frames, it may be 
for economic but not for physical reasons. 

K. F. Nystrom (C.M.St.P.&P.) said that the Milwaukee 
Road does more welding than all the builders combined, ani 
that its cars are now 100 per cent welded except for safety 
appliances. The Milwaukee Road does not scrap steel castings: 
all are arc welded even when broken in several pieces. The 
day is coming, he said, when 100 per cent welded cars will he 
built. 

Mr. Rass said that the word limitations should not apply i 
the work but to the man. Welds that fail, he said, are usually 
less than 50 per cent welds. He has seen no 100 per cent 
welds fail. This effect of the human element, he added, is prob- 
ably the reason for the I.C.C. restrictions on welding. 


The Welding of Steel Castings 


Dr. Lailliequeist (American Steel Foundries) mentioned 
some of the factors that influence the welding of steel castings. 
including the chemistry of the casting, especially the carbor 
content, and the alloy contents, such as nickel, chromium. 
molybdenum, etc. As to the proper welding procedure ar: 
testing, and the type of electrode, recent investigations show 
that a light coated rod should be used even though it cost: 
two or three times as much as other rods. An electrode mu~ 
be found to match the properties of high-tensile steel casting- 
with a tensile strength of 60,000 Ib. per sq. in., a yield strength 
of 90,000 tb. per sq. in., 22 per cent elongation and a 45 per cent 
reduction in area. The question of whether the temperature 
may be 40, 70 or 300 deg. F. depends on the thickness of the 
section. With 14- and 34-in. sections, preheating has little 
effect on the hardness, but for 2-in. sections and above, thi- 
is affected substantially by the preheat. In comparing one-. 
three- and five-pass welds, the one-pass welds were the least 
satisfactory. He also called for a definition of major and 
minor welds. 

It was remarked with regard to prohibiting the welding oi 
safety appliances, that a welded drawbar pulls thousands vi 
tons but a grab iron must be riveted. There are 48 differen: 
welding processes applied to railroads in 30 different manners. 
As to high-tensile steel castings, these are welded in othe: 
industries where service is as rugged as on the railroads. 

It was recommended that sections 2A, 3, 4 and 5 be ac- 
cepted; that sections 1 and 7 be continued; that section 2R 
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be withdrawn; that sections 2C and 6 be accepted as informa- 


tion only ; that section 8 be referred to the proper committee ;’ 


and that section 9 be given tentative approval. The recom- 
mendations were adopted. 


Locomotive Electrical 
Equipment 
Sealed Beam Headlights 


On the subject of sealed beam locomotive headlights the 
report states that the 1947 report described and illustrated 
this subject in considerable detail. 

Subsequently one railroad contemplated the application to 
27 steam passenger locomotives. 

Certain refinements in design have been made to simplify 
the mounting of two sealed-beam, 200-watt, 30-volt lamps in 
the existing headlight case. This was accomplished by means 
of a special headlight door casting, with the sealed-beam 
lamps mounted directly therein, without separate cover lens. 
An auxiliary 15-watt; 34-volt lamp, permanently connected, 
is also mounted in this casting. 

The additional locomotives, when equipped, will offer means 
to obtain comparable lamp life data and broaden the scope of 
operating experience. 


Power Sources for Electro-Pneumatic Brakes 


The 1947 report described means for equipping steam 
locomotives with means for supplying electro-pneumatic brake 
circuits with 64-volt, d.c. power. The 1948 report recommends 
that, in view of the few steam locomotives involved at this 
time, no standards be submitted for inclusion in the manual, 
and that both above-mentioned assignments be removed from 
the list and held in abeyance until greater need for standards 
develops. 


A.C. Power for Locomotives 


One railroad has underway an experimental application 
of an a.c. turbo-generator of the permanent magnet field type, 
to supply power for radio, headlights and train control. It is 
expected that service data on this application will be aavilable 
for subsequent submission to the Section. 

It is the understanding of the committee that an air-cooled 
rectifier and conversion device will be used with the a.c. 
turbo-alternator to supply d.c. power for certain locomotive 
electrical loads. 

The 1947 report described in considerable detail oil-cooled. 
and sealed conversion devices for electro-pneumatic brake, 
and for cab signal electrical loads. These devices are described 
as being large, heavy and quite costly. 

Preliminary studies made by one manufacturer on air- 
cooled conversion devices show the following data: 


Service Volts Amps. Weight Height Width Depth Cost 
E-P Brake 75 7.5 541b. 14in. 16in. 12in ? 
Cab Signal 32 4.0 231b. 13in. 9 in. 8in. ? 


No electrical filters are included in above sizes. - 

Components are protected by paint, but it is thought possible 
to devise hermetic sealing of the rectifier elements. 

The report is signed by A. D. Whamond (chairman). fore- 
man, office of electrical engineer, Pennsylvania; Roy Liston. 
mechanical inspector, Atchison, Topeka & Santa Fe; C. W. 
Nelson, electrical engineer, Chesapeake & Ohio; W. G. 
Switzer, assistant engineer, New York Central; R. G. Thomp- 
son, assistant chief mechanical inspector, New York, New 
Haven & Hartford; and A. C. Zagotta, supervisor cab sig- 
nals and locomotive electrical equipment, Chicago. Rock 
Island & Pacific. 


Discussion 
W. C. Chapman (C. & N. W.) said the North Western has 
one locomotive equipped with a Mar’s sealed-beam head lamp. 
While its life, he said, has been satisfactory, on test it did not 

meet I.C.C. requirements for pickup. 
M. A. Pinney (P.R.R.) said that the Pennsylvania has 
several locomotives equipped with sealed-beam lights as emer- 
gency, not normal, headlights. This installation comprises a 
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single sealed-beam lamp and the test department found that 
it meets I.C.C. pickup requirements. 

It was reported that the New York Central has an a.c. 
generator with a rectifier for 32-volt train control equipment 
which will be in operation in about a month. 

The subjects of this report this year are for information 
only and the report was accepted as information. 


Motors and Control 


The major part of the report of the, joint committee (Elec- 
trical Section, Mechanical Division and Electrical Section, 
Engineering Division) consists of a layout for an electrical 
shop for repairing motors, generators and other electrical 
equipment, used on Diesel-electric locomotives. This sec- 
tion of the report will appear in the November issue of Rail- 
way Mechanical Engineer. 


Power Factor Correction 


The committee has worked out the set of curves shown 
on the accompanying chart provides an easy graphic method 
of determining the amount: of capacitance required to cor- 
rect to unity, or to any intermediate lagging power factor, 
any given load or any given power factor. 

The existing kw. load and its corresponding kva. value 
are determined by test; using, for instance, a recording watt- 
hour meter and a recording ammeter and voltmeter, or proper 
type autotransformer with a watthour meter and a volt ampere 
meter. Simultaneous readings are taken and averaged, from 
which the average power factor is calculated by dividing 
the kilowatts by the kilovolt-amperes. 

In using the curves, it is necessary to first locate the 
vertical line corresponding to the kilowatt load and note 
where it intercepts the power factor curve. The vertical 
distance between that point and the horizontal co-ordinate 
represents the kva. of capacitance needed to correct to unity 
power factor. Similar distances along that vertical line 
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give amounts of capacitance required to correct for any inter- 
mediate power factor. 


Motors and Control for Hazardous Locations 


In response to its assignment on motors and control for 
hazardous locations, the committee has listed the services for 
which various types of motors are designed and has offered 
information on practices of certain railroads, particularly 
concerning the use of motors in fuel oil and lubricating oil 
pump rooms. 


Rectifiers for Battery Charging 


Concerning copper-oxide and selenium rectifiers for bat- 
tery charging, the report states that the two are about 
equally efficient, that the copper-oxide have an overload 
capacity, that the selenium rectifiers have an advantage in 
size and weight, that the voltage rating of the copper-oxide 
rectifier is 6 to 8 volts per cell, while the selenium rating is 
18 to 26 volts, and that the copper-oxide stacks cost 50 per 
cent more than the selenium stacks. It concludes that copper- 
oxide rectifiers should be used where a large amount of 
current and low voltage are required, and that selenium recti- 
fiers should be used for relatively high voltages and low 
currents. 

The report is signed by the joint committee on Motors 
and Control whose members are R. H. Herman, chairman, 
Joint Committee, and chairman, Electrical Section, Mechan- 
ical Division, engineer shops and equipment, Southern; 
A. B. Miller, electrical inspector, Chicago & North Western; 
G. O. Moores, assistant engineer (construction and mainte- 
nance), Baltimore & Ohio; C. F. Steinbrink, electrical fore- 
man, Chicago, Rock Island & Pacific; A. P. Dunn, chairman, 
Electrical Section, Engineering Division, electrical fore- 
man, New York Central; J. O. Fraker, general electrical 
and shop engineer, Texas & Pacific; P. W. Pleasant, super- 
visor and chief fire inspector, Chicago, Indianapolis & Louis- 
ville; and H. E. Preston, power supervisor, Illinois Central. 


Discussion 

The report was presented by C. F. Steinbrink, electrical 
foreman, Chicago, Rock Island & Pacific. A study of the 
railroad electrical repair shop indicates that the railroads 
are not alert to what can be done by production methods 
common to industry. To impress management with this 
fact, it is necessary to keep very accurate cost data. In 
one instance, he was informed that a certain railroad shop 
was rewinding traction motors for a total cost of $720. Sub- 
sequent investigation developed the fact that the coils alone 
cost $850. 

An assembly line process is necessary to reduce the 
cost of maintenance in a railroad electric repair shop for 
Diesel locomotive motors and generators. Circumstances, he 
said, do not permit railroads to compete with prices paid 
for skilled workman outside. It is, therefore, necessary to 
set up a shop which can be operated by men available to 
the railroads. 

R. C. Sorenson (N.P.) said that objections had been raised 
to portable electric welders, even though properly grounded, 
where supplied with 3-phase 440-volt current. He wondered 
whether anyone else had received similar objections and 
whether 440-volt circuits were appreciably more hazardous 
than 220. Other members replied that both 440 and 220 volts 
should be grounded with a 4-conductor cable and that, because 
either 440 or 220 volts will kill if conditions are right, there 
is not much more hazard to yard workers with 440-volt port- 
able circuits. 

H. C. Paige (N.H.) asked whether motor manufacturers 
agreed that the use of the vapor degreaser was satisfactory. It 
was stated that all varnish companies now produced varnishes 
that are guaranteed not to be affected by the degreaser. It was 
also mentioned that on the Rock Island one traction motor ran 
for 11 years and 4,000,000 miles before rewinding, and there- 
fore the mileage was probably increased rather than decreased 
by the use of the degreaser. 

Sections 3, 5 and 6 were accepted as information ; the report 
on power factor correction, section 4, was adopted for inclu- 
sion in the manual; and revision of the manual with regard 
to new developments in motor and control equipment, was 
continued to next year. 
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Car Electrical Equipment 


Power Supply for Diners 


In preparing an assignment on power supply including 
requirements for cooking on diners, it was decided by the 
committee to develop as nearly as possible the estimated 
maximum load requirements for a regular dining car with 
full size kitchen and pantry. The load to include electric 
cooking, electric refrigeration, air conditioning, ventilation, 
lighting and utility electrical appliances, which in the opin- 
ion of the committee are essential to good operation. It is 
assumed each individual railroad will necessarily operate 
under conditions which will alter the load requirements, 
such as temperature, type of lighting and the number of 
units of cooking equipment and utility appliances required 
to suit their Particular operating conditions. 

In the opinion of the committee the following maximum 
loads will meet the requirements of the majority of railroads, 
although it does not agree with the load report issued in 
the 1939 proceedings : 


EQUIPMENT 
Air conditioning—cooling........-...2...202.00002ceceeec cece eect cette cteeteeeeee À 
Ventilation .. 
Lighting N 
rigeration .. 
(a) Refrig section—10 cu. ft. 
(b Refrigerator pantry and kitchen—50 cu. ft. 
(c) Dresser-pantry—6-8 cu. ft. 
2) Ice cream cabinet—pantry—3 cu. ft. 
(e) Water cooler—pantry—10 gal. per hr. 
(f) Frozen food storage—kitchen—10 cu. ft. 
(g) Fish storage kitchen—3 cu. ft. 
Ice cube maker (mixed drinks oly) bass Seas EEE ENESENN 
Electric ranges—three at 8 kw. each with tw 
oven per range* 
*Proposed range, 2at1 


Coffee urn... 
Steam table... 
Utility applian 
(a) Glass ‘pasher = pantry 
{iee extractor—pantry 
ilver sterilizer gener 
(d) Cup warmer—kitc 
(e) Plate warmer—kitchen 
E Dish washer—kitchen 
(g) Four piece toaster 


The above loads do not include hot water at approximately 
20 kw., nor car heating at approximately 45 kw., which can 


Top view of a Waukesha auxiliary Diesel power plant when rolled 
out for service 
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be obtained from a combination of electric heat and reclaimed 
waste heat if Diesel alternators are used. 

In the procurement of data for the above report, the com- 
mittee obtained from the Edison General Electric Appliance 
Company an estimated load cycle for a 36-seat diner. The 
table below should be of interest to all railroads contemplat- 
ing electric cooking. This load cycle is based on slightly 
Sih maximum loads than shown in the maximum load 
table. 


Estimated Load Cycle for 36-Seat Diner 
Maximum Temperature Day 


Refrig., 
Ventilation, 
i Air Cond. 
Cooking and Lighting Total Kw 
. 14.0 15 29.0 
11.2 14.8 26.0 
17.7 12.3 30.0 
18.0 11.5 29.5 
19.8 11.7 31.5 
18.6 11.2 29.8 
17.6 9.4 27.0 
18.6 9.4 28.0 
12 9.4 21.4 
14 8.6 22.6 
12.4 8.6 21.0 
18.8 5.6 24.3 
16.9 6.0 22.9 
18.3 9.5 27.8 
21.6 9.9 31.5 
Sup eld: 13.4 35.1 
23.4 13.2 35.6 
23.2 12.9 36.1* 
. 20.5 10.9 31.4 
. 16.6 9.5 26.1 
x he 9.5 16.5 
15.0 9.9 24.9 
- 16.9 9.7 26.6 
. 17.9 9.6 27.5 
| 17.3 9.8 27.1 
.. 23.2 12.0 35.2 
.. 23.4* 12.6 36.0 
= 23.8 12.5 35.7 
. 22.2 12.5 34.7 
« 212 11.4 32.6 
- 20.5 11.0 31.5 
. 20.2 11.0 31.2 
15.1 10.9 26.0 
12.6 8.5 21.1 
9:30 ere 8.3 15.5 
10 2.7 9.3 17.0 
10:30 R a 6.3 9.3 15.6 
*Maximum demand. 
Load Cycle—Based on Following 
Estimated Maximum Loads 
Refrigeration une kw. 
Ventilation ... a 2 kw. 
Air conditioning - 7.5 kw. 
Lighting ... . 2.5 kw. 
Two rangei . 16.0 kw. 
One fry kettle... - 4.5 kw. 
One: backsbelf: Diler oaar a a iA are riedni 5.25 kw. 
One coffee urn......... | kw. 
One hot food table....... as 21S kw. 
One auxiliary water heater... PEE RE 3 kw. 
TaN irona anon on a a aE 49.90 kw 


When sufficient operating data can be obtained from vari- 
ous railroads, that either now have or contemplate electric 
cooking, the committee will prepare load tables covering 
actual installations under operating conditions. 


Westinghouse Diesel-engine equipment for car air conditioning, 
lighting and other power requirements. It also has a draw-out 
te for inspection and maintenance 


R 
Mechanical Engineer 


A General Electric-Buda Diesel-engine-generator swung out on 
its trunion for inspection 


Fuses and Circuit Breakers 


Heat generated by equipment in electrical lockers fre- 
quently produces locker temperatures which cause circuit 
breakers and fuses to open at current values well below 
their rating. At 114 deg. F., a temperature not uncommon 
in lockers, breakers will open at from 86.7 to 92 per cent of 
their rating and at 140 deg., they will open at 53.3 to 78 
per cent of rating. 

For panel board application, the standards of the National 
Electrical Manufacturers Association recommend that circuits 
and breakers be loaded not to exceed 70 per cent of the pro- 
tective device rating. On this basis, the permissible load on 
the 15-to-50 amp. breaker at various temperatures would be 
as follows: 


(Derate as indicated for various temperatures) 


Rating—Actual Carrying Capacity in Amperes as Indi- 
cated Below 


Amps. 77 deg. 114 deg. 122 deg. 140 deg. 
15 10.5 9.1 7.7 5.6 
20 14.0 12.6 11.9 10.5 
25 17.5 16.1 15.4 14.0 
35 24.5 22.4. 21.0 18.9 
50 35.0 32.2 30.1 27.3 


When the smaller size breaker will not carry the load as 
indicated by the table above, it is necessary to use the next 
larger breaker. It is evident that care must be used in decid- 
ing what breaker to use when assembled in panel boards or 
located in lockers. 

From the foregoing report, it is evident that lockers must 
be adequately ventilated to avoid considerable derating of 
the breakers. Such ventilation should preferably be by 
means of exhaust fans, exhaust ventilators or a combination 
of both, which will discharge to outdoors. It is good prac- 
tice to locate the switch panel in a separate cabinet. 

Some very pertinent information has been given to the 
Subcommittee pertaining to delayed action fuses having 
trade names such as: Fusetron and Trion. The blowing time 
of these fuses is also affected by the ambient temperatures. 

Fuses are affected in a similar manner and the committee 
recommends that locker temperatures of both unventilated 
and ventilated construction should be determined since the 
excessive locker temperatures are the basic causes of over- 
heated protective devices. 


Standby Receptacles and Plugs 


In its study of standby receptacles and plugs, the committee 
worked with the Committee on Car Air Conditioning Equip- 
ment to determine what sizes are necessary for genemotors 
having 25-hp.3-phase, 220-volt, a.c. motors. 

The investigation indicates that present standard recep- 
tacles and plugs rated at 60 amp. are adequate to handle 
the load imposed by the 25-hp. motors. 


Fluorescent Lights 


Concerning fluorescent lights, the report states that no 
new developments with fluorescent lamp auxiliaries have 
been made. 

Lamp starters of the glow type and known as the “No 
blink” line, which prevents the lamp from blinking when 
lamps no longer function properly, are found to be an im- 


` provement over other types. 
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When slimline lamps are installed, the ballast should be 
located as close to the fixture as car construction will permit. 

No new developments have been made with the cold cathode 
method of lighting. 

A so-called “Warm Tone” fluorescent lamp (3000 deg.) 
hot cathode, has been developed for installations where in- 
candescent lamps (2800 deg.) are also used. These lamps, 
if used without the incandescent type produce some objec- 
tionable results and they are under further development. 

The use of the Circline lamp is reported with few excep- 
tions to have not been extended beyond table and floor 
lamps. 


Nickel-Cadmium Storage Batteries 


On the subject of nickel-cadmium storage batteries, the 
committee offers the following information: 

Two battery sets, each 88 cells, type RUG-36, 360-amp.-hr. 
capacity, called “Alcad,” as manufactured by the Nickel 
Cadmium Battery Corporation, Easthampton, Mass., for 
service where 57-cell, 450 amp.-hr. lead battery was formerly 
used, operated from February 1947, to August 1947, on 
electro-mechanical air conditioned coaches equipped with 
20/25-kw. axle generators. During this period, satisfactory 
performance was obtained. 

Following this period, the manufacturer rgquested these 
sets returned to them for improvement; redesign of the wood 
trays and cans for additional insulation clearance. 

Two sets, each 88 cells, type SLO-33-H, 360-amp.-hr. 
capacity were recently placed in service, replacing the type 
RUG-36 sets. These have not been in service sufficient 
time to establish any data for report. 

It might be said, however, that, with this type of battery, 
the evaporation of water in the cells appears to be less rapid 
than with other types of batteries. 

There is no information available on this type of battery 
for 32-volt and 64-volt service that will fit in standard 
A.A.R. battery box. 


Call Bell Receptacles 


Specifications for inter-call bell receptacles on passenger 
cars with the necessary drawings have been prepared and 
are included in the report. 


Car Power Supply 


A major part of the report is given over to the subject 
of individual power supply, including generator drives. On 
this subject, the report offers the following information: 

There is nothing further to report this year on the appli- 
cation of Shepard or Excel drives. The one on the New 
York Central is going into its third year of operation and 


A Frigidaire power plant withdrawn for servicing 


the manufacturers report that théy are trying to get into 
production on this drive and hope to then get a few addi- 
tional installations. 

The Spicer vertical drive is being developed. 
ing and design are progressing. 

Due to the increased requirements for electrical power 
there has been very great interest shown in the develop- 
ment of under-car engine-driven equipment, particularly 
Diesel engine equipment. 

A very considerable amount of research and development 
work have brought the small Diesel engine to a point 
where it can be considered as an economical unit for oper- 
ation of under-car generator equipment. For best perform- 
ance, these engines must operate continuously (and not in- 
termittently as is now done with gas engine-driven equip- 
ment), which permits the use of a.c. generators, opening a 
field for lower maintenance cost on motor equipment be- 
cause of the elimination of commutators and the possibility of 
using totally enclosed motors. 

At this time, there are four companies now building such 
equipment. These power plants illustrated here are described 
in the report. Performance data on the Frigidaire unit is 
shown in the table. 

It is found that the activity in application of radio com- 
munication to cabooses has very definitely slowed down 
There are still efforts on the part of manufacturers of small 
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Table 1 


PERFORMANCE OF Test FRIGIDAIRE UNpER-Car DIESEL ON 
“SouTHERN PactFic Coacn 2725 
(On run between Los Angeles and New Orleans-Southern Pacific Railroad) 
Report of test (12/10/477 -3/16/48)—4 months 


Total mileage .... 75,839 
Total hours Diesel operate 2,260 
Total gallona Diesel fuel 3,298 
Total lubricating oil (gal.) 34.62 
Total cost Diesel fuel @ $.06706 gal.) $221.16 
Total cost of lubricating oil @ $.594 gal.)... $ 20.56 
Total cost to service..............c.00-1-----+.-25000-+ 193.79 
Total cost service and repair, Mtl... 45.25 
Fuel per 1,000 miles.............-......-.- 43.5 gal 
Lubricating oil per 1,000 miles.. 0.458 gal 
Fuel Per DouE pn 1.46 gal. 
Lubricating oil per hour’. Re “0.0153 gal. 
Cost Per 1,000 Mires 
Fuel (@ $.06706 gal.).. a 92 
Lubricating oil (@ $.594 27 
Service labor : : s: 57 
Service material . K : + 60 
Total ...- $6.36 


There were three failures in this period. 


Cost rer Hour or Service 
Fuel 
Lubricatin 
Service la ae 
Service material 


Total ...... 
Cost per hour 


$ .224 


PERFORMANCE OF Test FRIGIDAIRE Unper-Car DIESEL ON 
Texas & Paciric CoacH 1300 1n GENERAL SERVICE 


Period of test (8/7/47- 6/1738} I0 months 


Total mileage .. i 72,835 
Total Hours Diesel “operated. 3,712 
Total gallons Diesel fuel......... : i Chh 6,496 
Total lubricating oil (gal.)... PET Mi 82.5 
Total cost Diesel fuel (@ $. 08302 gal. eae - $539.29 
Total cost lubricating oil (@ $.501 gal.)....... - $41.33 
Total cost to service... se $ ~- $208.3 
Total cost service & repr. Mtl... : -$ 9.50 
Foel per 1000 miles... Š ; 89.2 gal. 
Lubr. oil per 1000 miles... . 1.13 gal 
Fuel per hour............... 1.75 gal. 
Lubr. oil per hour.. ~. -0222 gal 


Cost Per 1000 MILES 


Fuel (@ $.08302 gal.)......... : we $ 7.40 
Lubr. oil (@ $.501 gal.) : a ca 
Service labor .......-...-....-. : taae e560 
Service. materialini sce tise; ai Ge eased aaia 13 

Totális: ..$10.95 


There were three failures i in this “period. y 
*Does not reflect true cost, as car has been used extensively as power © 
and as demonstrator. 
COST PER HOUR OF SERVICE 
Fuel... p! 


..$539.29 
Lubricating oil.. 41.33 


Service labor . Z 208.50 
Service material... aa. 9S0 
Total........ -..$798.62 


Cost per hour of service.. 


The above tabulations should not be considered as being strictly comparable due to difference in runs and average car speed 
Any comparisons should be made on an hours of service basis as this eliminates the speed factor. 
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Diesel engines to have test installations made on caboose, 
although the axle drive still seems to be the most popular 
drive for caboose power. 

The new activity is that of the recommended use of the 
Leece-Neville Company’s a.c. generator, driven by an air 
motor, taking air from the train line on the caboose. An 
installation has been made recently and the amount of air 
taken is less than 20 cu. ft. a min., and is less than that 
required:to make any brake application. The generator is 
an a.c. generator using a rectifier for charging batteries and 
furnishing d.c. power. Battery installation is a 6-volt job, 
and a generator operates in connection with a 6-volt battery 
to supply 10 amp. of d.c. power for caboose radios. 

For information, the report of one railroad, which has 
operated 15 axle light cabooses for a period of eight months 
for a total of 1,095,000 miles, shows an average cost per 
thousand caboose miles for maintenance and service of power 
equipment of $3.56. This includes not only the direct labor 
and material used, but allows an equitable charge for storage 
hattery depreciation reserve. 

This report is signed by L. J. Verbarg (chairman), elec- 
trical engineer, Missouri Pacific; S. B. Pennell, (ztce-chair- 
man), assistant engineer, New York Central; L. C. Bowes, 
electrical engineer, Chicago, Rock Island & Pacific; J. E. 
Gardner, electrical engineer, Chicago, Burlington & Quincy; 
G. W. Wall, electrical foreman, Delaware, Lackawanna & 
Western Railroad; M. A. Pinney, assistant electrical engi- 
neer, Pennsylvania; H. W. Wreford, train lighting engineer, 
Canadian National; J. A. Bucy, electrical supervisor, Balti- 
more & Ohio; J. W. Charpley, train lighting engineer, 
Canadian Pacific; R. A. Harrington, engineer train lighting, 
Chicago, Milwaukee, St. Paul & Pacific: and V. F. Dowden, 
engineer car electrical equipment, New York, New Haven 
& Hartford. 


Discussion 


The report was presented by Chairman L. J. Verbarg, 
(M. P.). W. S. H. Hamilton, (N. Y. C.), asked if the 
electric cooking loads listed in the report were based on 
straight electric, or electronic, cooking. Mr. Verbarg. re- 
plied that it was for straight electric cooking only. Mr. 
Hamilton suggested that further study include the Raytheon 
diner. L. S. Billau, (B. & O.), suggested that the committee 
also look into the merits of infra-red cooking. 

G. W. Wall, (D. L. & W.), said that the assignment on 
fuses and circuit breakers appeared simple but proved to be 
quite the contrary. Fuses and breakers, he said, are doing 
just what they are supposed to do, but locker temperatures 
were found to be much higher than anticipated, 115 deg. F. 
being common, and maximums going as high as 140 deg. F. 
It is necessary, he said, to have ventilated lockers of adequate 
dimensions. Exhaust ventilation, he explained. is useful 
only when the car is moving, and he offered the opinion 
that fan operation which is controlled by locker temperature 
is still the best method of ventilation. 


The section of the report on fluorescent lamps, nickel- — 


cadmium batteries, and intercall bell receptacles was presented 
by M. A. Pinney, (P.). He said that nickel-cadmium hat- 
teries tried by the Pennsylvania had satisfactory character- 
istics and that indications are that less flushing is required. 

Mr. Hamilton, referring to damage caused by cinders on 
metal battery cans, said that protection can be provided by 
extra space in the battery box. 

Mr. Pinney explained that the specifications for intercall 
bell receptacles correspond to those receptacles which have 
been used by the Pullman Company for a number of years. 

The section of the report on caboose power supply was 
presented by L. C. Bowes, (C., R. I. & P.). He was asked 
if the air engine described in the report could operate for 
any considerable period of time from the reservoir after the 
caboose was separated from the train. He said it would 
be only a matter of minutes after which the communication 
sets would operate from the battery. In response to a ques- 
tion from Mr. Pinney, Mr. Bowes said that the air motor 
used was of the piston type, and that a vane type motor 
would be tried. Mr. Pinney said that such a device used on 
the Pennsylvania developed some trouble from the formation 
of ice in cold weather. Mr. Bowes said the Rock Tsland 
had had no such difficulty. 


Reilway Mechanica! E 
ocToseRr, 1948 miner? 


Mr. Hamilton expressed the opinion that the 60-watt gen- 
erator used with the air motor might be too small. Mr. 
Bowes replied that it is sufficient only for communication 
purposes. The six-volt battery, Mr. Bowes said, has a 
capacity of 200 amp.-hr. Mr. Verbarg referred to a newly- 
developed drive employing a 600-watt generator, driven 
from a rubber doughnut riding a wheel. 

L. H. Williamson, electrical engineer, Great Northern, 
said that his railroad employed a large number of belt drives 
using 400-watt generators, and 750-amp.-hr. batteries. The 
Great Northern, he said, tried a rubber wheel drive, but it 
would only run about one division, while the belt drive had 
been very satisfactory. 


Car Air Conditioning 


Concerning the subject of electronic filters the report states 
that the Burlington Lines report that they have their Twin- 
Cities Zephyrs equipped with Electro-Airmat filters and 
the cars for the California Zephyrs, which are joint trains 
between the Burlington, the Denver & Rio Grande Western 
and Western Pacific, are also equipped with them. In all 
they are specified on 76 cars, of which a large number have 
been delivered. These cars are also equipped with viscous 
type filters to remove the larger particles of dirt from the 
fresh air and recirculated air before it reaches the Electro- 
Airmat filters. These same cars are also equipped with 
odor absorbers on the down stream side of the Electro-Airmat 
filter. Thé amount of dirt ccllected on the Electro-Airmat 
filter paper depends on how dry the roadbed is. They are 
now renewing the filter paper in a minimum of about every 
six days, except in dining cars where the filter paper picks 
up more odors than it does in other cars and is consequently 
replaced more frequently. A mechanical loader is used at 
the terminal in renewing the filter papers. Due. to the 
combination of this filtering and odor absorbing equipment, 
the air introduced into these cars is decidedly clean and free 
from all odors. 

Forty-six cars are being built by The Budd Company for 
the Chesapeake & Ohio, wherein the Roto-Clone air cleaner, 
using %4-hp. motor, is being installed ahead of the Electro- 
Airmat filters in the fresh air for the removal of the larger 
particles of dirt. The railroad also has 250 more cars under 
consideration where the specifications call for the Roto-Clone 
air cleaner, but the type of filter to be used with same has 
not been decided upon. 

The committee’s attention was called to an article in the 
April, 1948, Reader’s Digest in regard to the prevention of 
colds by passing air through Tri-Ethylene Glycol. The com- 
mittee contacted the American Medical Association to as- 
certain if it was in a position to recommend its use for air 
purification service and it was stated that the article was 
merely a progress report, as their experimentation had not 
been conducted for a sufficiently long period of time to war- 
rant positive conclusion as to the efficiency of the method. 


Developments in Air Distribution 


A new system of air distribution for non-air conditioned 
cars has been developed by Westinghouse Electric Corpora- 
tion. This consists of a 23-in. airflow pressure ventilating 
fan, having an aluminum 10-bladed fan mounted directly on 
the motor shaft of a 25-0 Sturtevant railroad type motor. 
This motor fan unit is enclosed in an aluminum thimble on 
the bottom of which is attached diffusing vanes arranged at 
either 45 or 50-deg. discharge. 

The thimble is of spun aluminum and is arranged to fit into 
the car interior with a minimum of effort and yet distribute 
the air in the optimum manner. The vane assembly that 
fastens to this thimble is made up of five circular aluminum 
vanes. These vanes are spot welded to the tube motor sup- 
port arms. By removing the coverplate under the motor on 
this vane assembly, it is possible to service the motor brushes 
with a minimum of effort. 

With the fan running at 860 r.p.m. the air volume deliv- 
ered is 3,000 cu. ft. per min. at 2 in. static pressure. The 
motor input at 860 r.p.m. is .59 hp. 

Five of these fans are installed on the ceiling on the 
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longitudinal center of the car—uniformly spaced to provide 
substantially uniform air distribution in the passenger plane. 
The movement of air over the skin of the passenger affords 
some cooling effect. Two sample cars of the Independent 
Subway System have been equipped. 


Temperature and Humidity Control 


The section of the report which is concerned with temper- 
ature and humidity control describes several recently de- 
veloped types as follows: , 

Electronic Moduflow, developed by the Minneapolis-Honey- 
well Regulator Company, is based on the use of a resistance 
type thermostat, which forms one leg of a Wheatstone 
bridge which is normally balanced. As the air temperature of 
the car varies, the bridge is unbalanced, which causes pro- 
portionate changes in voltage to be applied to electronic 
relay, which, in turn, controls the operation of a motorized 
valve to meter the flow of steam to maintain the proper car 
temperature. A potentiometer is also connected to the 
gear train of the motorized valve and turns with it to re- 
balance the bridge when the supply of steam is sufficient 
to maintain the proper car temperature. 

During the heating cycle, the basic heat is obtained from 
the overhead system, with sufficient heat supplied by the 
side-wall surface to counteract the cold windows and walls. 

The action of the modulating steam valve on the over- 
head unit is controlled by three thermostats, (1) located in 
the fresh air intake, (2) located in the return air connec- 
tion, and (3) located in the discharge air from the heating 
coil. Starting with an outdoor temperature of 70-deg. F, 
the discharge air temperature will be 70-deg. F and for 
each 3-deg. drop in outdoor temperature, the discharge 
temperature is increased 1-deg. Final correction in discharge 
temperature is made by the return air thermostat to maintain 
correct car temperature. 

The side wall heating surface consists of finned tubing 
filled with liquid, which is heated by a steam heat exchanger. 
The liquid is circulated by means of an electrically driven 
pump. The modulating steam valve is controlled by a thermo- 
stat in the liquid leaving the heat exchanger. This thermostat 
has its control point determined by a window thermostat. 
Starting with an outdoor temperature of 70-deg. F, the 
liquid temperature of 70-deg. F is increased slightly over 
one degree for each degree drop in window temperature. 

Panel heating may be obtained by allowing the air to rise 
from the floor heating surface by ascending in the rear of 
the side panel and passing over the window pane. 

In room type cars, individual room temperature can be 
obtained during the heating season by means of booster heat- 
ing coils in the air supply to each of these rooms. 

The humidity control element consists of a dual winding 
of wire on a plastic coated spool with a moisture sensitive 
compound. The resistance between the two metal wires 
depends on the moisture content which obtains in the com- 
pound. In this manner the resistance becomes a measure- 
ment of the moisture content of the air. This variation in 
resistance is used in the Wheatstone bridge to control the 
humidity by operating the refrigerating apparatus to over- 
cool the air, and then reheat it before admission to the car 
to maintain comfort in the car. Several cars have been 
equipped with Minneapolis-Honeywell control. 

Radar Control (Cycle Modulation) developed by the 
Vapor Heating Corporation, has two elements which cause 
the required amount of heat to be delivered to the car to 
maintain comfort in the car. These unique elements are a 
special type of finned radiation and a double bulb, single- 
tube thermostat. 

The finned radiation has a feed pipe which extends to the 
far end of the radiation away from the supply valve. In 
mild weather there are frequent short impulses of steam 
supplied to the feed pipe, with the result that the surface 
temperature of the finned surface will be maintained at 
substantially 120 deg. F. from end to end. On the other 
hand, in very cold weather the impulses of steam are long 
and the temperature of the finned surface will be increased 
to approximately 212 deg. F. 

The thermostat which accomplishes these cycles has a 
single mercury column with two bulbs, one under the in- 
fluence of the car air and the other bulb is insulated and has 
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an electric heater element which, when energized, adds heat 
to the mercury column, causing it to rise. The supply of 
energy to the heater element is fed through contacts of a 
control relay, which also has back contacts which feed energy 
to the feed admission valve. When the thermostat is satis- 
fied, the relay is de-energized, heat is removed from the 
auxiliary bulb and energy is applied to the solenoid valve 
to close it. When the thermostat is not satisfied, the relay 
is energized, heat is applied to the auxiliary bulb and energy 
is removed from the solenoid valve, allowing it to open. 

With this arrangement, whenever the mercury column 
breaks contact, the heat valve is opened, admitting an im- 
pulse of steam, but at the same instant energy is applied to 
the auxiliary bulb, tending to cause the mercury column 
to rise. This means that in mild weather, the “on” cycles 
are very short, because only a small amount of auxiliary 
heat is necessary to cause the’mercury column to rise, where- 
as in cold weather the auxiliary heat must remain “on” a 
longer period of time to cause the mercury column to rise. 

There are approximately 4,600 cars equipped with cycle 
modulation. 

In room type cars, each room has its own section of finned 
radiation with cycle modulation. 

The Fulton Sylphon system of modulated control of heat- 
ing is predicated on utilizing the overhead heat as the base 
heat and supplementing this with steps of floor heat as the 
outside air temperature drops. 

The overhead heating surface is supplied with steam by 
means of a modulating thermostat valve, which meters the 
steam to suit the requirements. This valve responds directly 
to the temperature of the discharge air, but it is also influ- 
enced by another element in the return air stream, so that 
the discharge air will be maintained within predetermined 
limits and the car will not be overheated in mild weather. 

The steam valves for the floor heat are of the “hot- 
chamber,” normally open type. When the floor thermostat 
is satisfied, it energizes a resistor wrapped around a thermal 
bulb in the upper part of the valve. The electrical heat ex- 
pands the liquid in this bulb and forces it into the bellows 
of the valve body, where the heat of the steam vaporizes the 
liquid and closes the valve. 

In room type cars, each room has its own section of finned 
radiation controlled by a modulating thermostat valve, which 
can be adjusted by the occupant of the room to obtain the 
desired temperature. 

On some room type sleeping cars, the main air supply 
is controlled at 60 deg. F and there is a small heater in the 
air duct to each room. The steam to this heater and to the 
floor heat surface is controlled by two modulating. self- 
operating valves. The setting of both valves is adjusted by 
a common knob, so that the valves for floor heat and the 
delivered air are set to control at the same temperature. 

There are approximately 1,000 cars equipped with Fulton 
Sylphon control. 


Fire-Resistant Filters 


The committee has investigated the use of fire-resistant 
filters and has found none suitable for passenger car applica- 
tion. Even though fire-resistant filters may be produced, the 
problem of smoke from the burning of oil and dirt produces 
a hazard. The real solution to this problem lies in the more 
frequent cleaning of filters. 

Several methods of interrupting air circulation in event 
of fire have been analyzed. It appears that the use of photo- 
electric cell has merit. It has been suggested that this device 
be located on the downstream side of the evaporator. This 
will consist of a light source, projecting a beam across the 
air-conditioning ducts, and a photo-cell looking at right 
angles to this light beam. The photo-cell will normally see 
no light, since it is looking across the light beam. With the 
presence of smoke in the light beam, however, the smoke 
particles will reflect the light and the photo-tube will observe 
the presence of smoke accordingly and actuate a relay to 
stop the fan and, if desired, close a multiple damper by means 
of a solenoid valve. 


Hermetically-Sealed Units 
Concerning the development of hermetically-sealed refrig- 
erating units, the report states that such units. are available 
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and now being used in drinking water installations and are 
giving satisfactory service. It also states that the Westing- 
house Electric Corporation and E. A. Lundy Company have 
developed a system of passenger car air-conditioning equip- 
ment employing the use of two 5-hp. hermetically-sealed com- 
pressor units. These units must be supplied from a source 
of 220-volt 3-phase 60-cycle alternating current. 

The report is signed by G. E. Hauss (chairman), electrical 
supervisor, Baltimore & Ohio; A. E. Voigt, car lighting 
and air conditioning engineer, Atchison, Topeka & Santa Fe; 
J. L. McMullen, electrical inspector, New York Central; 
W. A. Woodworth, general inspector air conditioning and 
car lighting, Southern Pacific; W. J. Madden, electrical 
foreman, Pennsylvania; J. L. Christen, yard department, 
The Pullman Company; D. C. Houston, electrical engineer, 
St. Louis-San Francisco; C. R. Bland, special engineer air 
conditioning and car electrical equipment, Chesapeake & 
Ohio; K. T. Benninger, general electrical supervisor, Chica- 
go & Eastern Illinois; and R. W. Tonning, electrical engineer, 
Atlantic Coast Line. 


Discussion 


The report was presented by Chairman G. E. Hauss, 
(B. & O.), with A. E. Voigt, (A.T. & S.F.), presenting the 
section on air distribution and filters, and C. R. Bland, 
(C. & O.), presenting the section on temperature and hu- 
midity control. 

Mr. Voigt asked how many months the Minneapolis- 
Honeywell equipment has been in service, and Mr. Bland 
replied that it has been used only as a test installation, and 
has run only a few times in regular service. 

A discussion of the question of filter fires indicated that 
circumstances might, in one case, make it necessary to shut 
down the fan, and in another case, necessitate its continued 
operation. M. A. Pinney, (Pa.), suggested that the blower 
might be shut down from two different places manually. L. H. 
Williamson, (G.N.), described one case in which shutting 
down the blower would have left the car so filled with smoke 
that it would have been impossible to get into the car to cope 
with the fire. Chairman Hauss concluded that it is a 
problem for individual railroads. 

Concerning the question of standardization on air con- 
ditioning units and parts, Mr. Hauss expressed the opinion 
that the manufacturers were not yet ready to consider this 
subject. 


Application of Radio and Com- 
munication Systems to 
Rolling Stock 


The committee was assigned the task of keeping in close 
touch with Committee 4, of the Communication Section of 
the A.A.R., assisting it as may be required in the develop- 
ment of information, specifications, etc., pertaining to radio 
or similar equipment intended for use on rolling stock. 

It has been represented at all meetings of Communications 
Section Committee 4, “Radio and Allied Communications 
as Applied to Railroad Operations.” Committee 4 appointed 
a Sub-Committee consisting of Mr. L. R. Thomas, Atchison, 
Topeka & Santa Fe R. R., (chairman), Mr. G. M. Brown, 
New York Central System, Mr. P. B. Burley, Illinois Cen- 
tral R. R., and Mr. E. A. Dahl, Chicago, Rock Island and 
Pacific R. R., to consider several assignments and requested 
our cooperation. The assignments were: “General review of 
Section 12 of the Manual (Communications Section) with 
recommendations for such changes as may seem desirable,” 
—“Investigate and prepare recommendations or specifications 
as deemed desirable covering the application of entertainment 
equipment—radio, telephone and all local reproduction type 
—for application to passenger trains,” and “Design an im- 
proved type broadcast receiving antenna for streamlined 
trains to present an appearance in keeping with the equip- 
ment. 

The committee met with this sub-committee and manu- 
facturing representatives on several occasions and assisted 
in preparation of specifications which are included in the 
report. 
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Wires in Train Line Receptacles 


In addition to the above work, at the request of a telephone 
manufacturer, the committee gave consideration to further 
assignment of wires in the communications train line re- 
ceptacle No. 2 which is now in the Manual. 


The assignments were as follows: 


Terminal No. Circuit 
/ eee eet Battery positive (64 d. c.) 


Kae ......Battery negative (or common) 

Ais Agi eae Ss 32-volt dial 

EEEE 64-volt dial 

Oe e i 110-volt dial 

Toi nal ete Talking circuit 

Bo. EE A TEIE Talking circuit 

E AE E EEE Talking circuit (crew telephone) 
14.... Talking circuit (crew telephone) 


Tentative approval of the above assignment was given 
the manufacturer subject to final action by the Section. The 
use of terminals 2, 3, 7 and 8 conform to the specification 
now in the Manual. Terminals 4, 5 and 6 had been reserved 
for telephone control but not specifically assigned. Terminals 
13 and 14 are spare for use of anyone as desired. 

At a conference between representatives of Aeronautical 
Radio, Inc., (who represent radio interests in the aeronautical 
field) and the Association of American Railroads in Decem- 
ber 1946, it was agreed that any steps which could be taken 
to reduce the number of types of electron tubes and improve 
performance of such tubes with respect to reliability and 
service life would be highly desirable. It was further agreed 
that a small engineering sub-committee be formed to progress 
the matter. Mr. C. R. Banks, chief engineer, Aeronautical 
Radio, Inc., was designated chairman, and Messrs. L. E. 
Kearney, Communications Engineer, A.A.R., and G. M. 
Brown, Electronics Engineer, New York Central System, 
were designated representatives of A.A.R. on this sub- 
committee. 

Two manufacturers have been interested in a long range 
program for the production of reliable vacuum tubes. In- 
itially this program is limited to ten types of tubes, all min- 
iatures. Design and engineering costs approximate $30,000 
per tube type, which means that production volume must be 
high enough to amortize the initial expenditure. This also 
means that the number of tube types should be kept to a 
minimum. 

The aeronautical people have selected the following ten 
types of tubes for ruggedizing with priority tentatively in 


- the order listed: 6AK5, 2C51, 6AL5, 6AS6, 6BAS, a power 


output tube (2.5 watts, 9 pin base and good for RF to 160 
Mc), a Hi-Mu (70-100) twin triode, 2D21, 6BE6, and 
tentatively, a modified 6AU6. 

In conference with manufacturing representatives of Com- 
mittee 4, agreement was reached on the following list of 
tubes to be considered for ruggedization and adoption as a 
preferred list for use in railroad communication equipment 
for both land and mobile stations: 6AK5, 6BA6, 6AS6, 
2C51, 6AL5, a power amplifier (similar to 6AQ5) having 
a power output of at least 2.5 watts, on a 9-pin miniature base 
and good for RF to 160 Mc, 2D21, a twin triode having a 
mu of about 70, OA2W, SR4WGY. It will be noted that 
all the above tubes with the exception of the last two are 
also on the list adopted by manufacturers of aeronautical 
radio equipment. 

The program is proceeding and a number of pilot produc- 
tion runs of several types of tubes have been made. These 
are now out for service experience. Further information 
will be made available as the program progresses. 


Program and Intercommunication Equipment 


The committee’s second assignment was to coordinate its: 
activities with the Car Electrical Equipment, Locomotive 
Electrical Equipment, and Electric Rolling Stock Commit- 
tees. 

The Car Electrical Equipment Committee has been kept 
advised of meetings and progress of the work on specifica- 
tions for program equipment on passenger trains. 

The Automotive and Electric Rolling Stock Committee 
has been advised of the work to date on intercommunication 
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standards on cars. That committee has a sub-committee 
which is presently engaged in formulating recommended 
standards for the train line connections to Diesel lecomotives. 

There has been little activity this past year affecting the 

` Locomotive Electrical Committee. 

The report is signed by R. I. Fort, (chairman), assistant 
research engineer, Illinois Central; F. E. Gould, equipment 
inspector, New York Central; W. S. Heath, assistant elec- 
trical foreman, Atchison, Topeka & Santa Fe; N. A. Passur, 
assistant engineer car construction, Southern Pacific; and 
D. F. Dunsmore, assistant electrical engineer, Chesapeake 
& Ohio. 

Discussion 

The report was presented by R. I. Fort, (I. C.). M. A. 
Pinney, (Pa.), asked if, in designing antennas for broadcast 
reception, the committee had made an effort to cover the 
requirements of railroads having electrified sections. Mr. 
Fort replied that the antenna in wood trunking and neon 
sign wiring cable, described in the report, would be ac- 
ceptable. Mr. Pinney said it would be on the Pennsylvania. 

It was also pointed out that the antenna consisting of co- 
axial cable supported on insulators seven inches from the 
roof can withstand 25,000 volts, and has been successfully 
in operation on electrified railroads. 

J. A. Bucy, (B. & O.), said that his road is now using 


a transformer at the point where the antenna enters the 
roof. In addition to being a protective device, the trans- 
former improves reception. 

A major part of the extensive report consists of specifica 
tions covering selection, installation, maintenance and gen- 
eral requirements for program source and distribution sys- 
tems on passenger trains. These specifications correspond 
with those of the Communication Section, and it was the 
consensus of opinion that the Electrical Section would, with 
minor reservations, adopt these specifications when, as, and 
if, they are acceptable to the Communications Section. 

W. S. H. Hamilton, (N. Y. C.), commented on the noise 
level control which raises and lowers the radio output vol- 
ume in proportion to the noise in the car. He said this 
might more easily, and almost as effectively, be controlled 
by a contact on the reverse current relay, since noise reaches 
a maximum at about the speed the relay closes, and does not 
increase at higher speeds. Neither system, he said, provides 
for noise coming from the passengers, but this can be taker 
care of by a manually-operated switch giving a higher vol- 
ume in one position than in another. 

L. S. Billau, (B. & O.), said that the specifications should 
include not only the height of an antenna above the roof, but 
also take into consideration the height of the antenna above 
the rail, since some cars are higher than others. 
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John McC. Price 


Officers 


L. A. Spangler, President, Westinghouse Electric Corp., Chicago. 
B. G. Durhan, Jr. Vice President, Albert & J. M. Anderson Mfg. Co., Chicago. 
John McC. Price, Secretary-Treasurer, Allen Bradley Company, Chicago 


Directors 


E. K. Lofton, Chairman, Dayton Rubber Manufacturing Com- 
pany, Chicago. 
C. G. Callow, Waukesha Motor Company, Waukesha, Wis- 


Wayne E. Lynch, General Electric Company, Chicago. 

F. J. Burd, Cutler-Hammer, Inc., Chicago. 

L. H. Gillick, Vapor Heating Corporation, Chicago. 

W. L. Johnson, Crouse-Hinds Co., Chicago. 

W. M. Adrian, Luminator, Inc., Chicago. 

W. A. Ross, Pyle-National Co., Chicago. 

A. E. Swedenborg, Benjamin Electric Mfg. Co., Chicago. 


Electrical Manufacturers 
Exhibit 


Thirty-eight members of the R.E.S.M.A. show products which empha- 
size the importance of electrical equipment in railroad operation 


Tue Railway Electric Supply Manufacturers Associa- 
tion held exhibits in the Hotel Sherman, on Wednesday, 
Thursday and Friday, September 8, 9 and 10, in con- 
junction with the meetings of the two A.A.R. Electrical 
Sections. 

There were 38 exhibitors and approximately 265 manu- 
facturers representatives in attendance. 

At a business meeting of the Association, the following 
slate of officers was elected to serve during the coming 
year: 

President: B. G. Durham, Albert & J. M. Anderson 
Mfg. Co., Chicago. 

Senior Vice President: C. G. Callow, Waukesha Motor 
Company, Waukesha, Wisconsin. 


Junior Vice President: E. K. Lofton, Dayton Rubber 
Company, Dayton, Ohio. 

Secretary-Treasurer: John McC. Price, Allen-Bradley 
Company, Chicago. 

Directors (for three years): C. A. Reeb, The Kerite 
Company, New York, N. Y.; E. K. Goldschmidt, Safety 
Car Heating & Lighting Co., Inc., New Haven, Conn.; 
J. F. Marquitz, Fairbanks, Morse & Co., Chicago. 


The following is a list of the exhibitors, the products 
shown, and the representatives of each company : 


Ajax-CONSOLIDATED Company, Chicago, Ill.—Electro- 
plating; Passenger car seats. Represented by: A. W. Donop, 
P. A. Cavett, J. A. Amos, Ralph W. Kelly. . 


ALLEN-BrapLey Company, Milwaukee, Wis.—Bulletin 
609 Manual across-the-line starters; Bulletin 640 A.C. Semi- 
automatic resistance starters; Bulletin 700 A.C. Solenoid 
relays; Bulletin 709 Solenoid across-the-line starters ; Bulletin 
712 A.C. Combination starters; Bulletin 740 A.C. Automatic 
resistance starters; Bulletin 746 A.C. Automatic transformer 
type starters; Bulletin 800 Push Button control stations; 
Bulletin 801 A.C.-D.C. Limit switches. Represented by: 
John McC. Price, J. J. Mellon, H. Rosenkranz, R. C. Thomp- 
son, C. T. Roy, E. P. Weller, D. L. Anderson, G. A. Meyers, 
J. M. Rice. 


ALBERT & J. M. Anperson Mre. Co., Boston, Mass.— 
Plugs and receptacles for A.C. stand-by service, 100 ampere 
and 60 ampere capacity. Also battery charging plugs and 
receptacles; Welding accessories; Multi-taps and BSC 
Plug Boards; Eitherend cable connectors. Represented by: 
Barry G. Durham, P. H. McNay, F. C. Messenger, James B. 
Luck, Benjamin Hamilton, Ray Roth. 


APPLETON ELECTRIC Company, Chicago, Ill.—Complete 
line of Conduit Fittings, for use in hazardous and also non- 
hazardous locations; Plugs and receptacles; Seal Line 
Switches; Automatic Take-up and Pay-out Reels known as 
the Reelite; Appleton Goodrich Lighting Equipment, flood- 
lights, fixtures, spotlights. Represented by: E. A. Hakanson, 
Arthur I. Appleton, M. J. Whitfield, F. W. Wehrheim, Louis 
Fair, J. E. Whitfield, W. H. Ransone. 
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Becker BroTHers Carson Company, Cicero, Ill.—Car- 
bon products. Represented by: M. P. Rosen, R. E. Fischel, 
M. E. Cadden, J. Lepman. 


BENJAMIN Ecectric Mre. Co., Des PLains, ILL.— Repre- 
sented by: A. E. Swedenborg, C. F. Strandberg, R. J. Mors, 
L. J. Cahill. 


James G. Bippte Co., Philadelphia, Pa—Railway Bond 
Tester; “Megger” Ground Testers; “Megger” Insulation 
Testers; “Frahm” Resonant Reed Tachometers; “Frahm” 
Resonant Reed Frequency Meters; “Jagabi” Speed Measur- 
ing Instruments; “Jagabi” Rheostats; “Ducter” Law Re- 
sistance Ohmmeter. Represented by: A. F. Zell. 


W. H. Brapy Company, Milwaukee, Wis.—Exhibiting. 
Quick-Label Self-adhesive labels for marking wires; 
Coding signal and control systems; Identifying circuits, con- 
duits, motor leads; Product identity through name plates and 
numerous other items requiring pressure-sentitive labels. 
Represented by: W. H. Brady, Jr., W. J. Tuite, A. F. Wil- 
liams. ; 


Bussman MANUFACTURING Co., St. Louis, Mo.— 
Buss Fusetrons; Buss Fustats: Super-lag Renewable 
Fuses and Accessories. Represented by: A. A. Sommer, L. E. 
Edwards, E. J. Gasser, C. E. Grover, C. H. Sinn. 


CrousE-H1nps Company, Syracuse, N. Y.—Condulets; 
Floodlights. Represented by: W. L. Johnson, R. P. Northup, 
W. J. Klaus, P. H. Massman, W. J. Byers, R. N. Ervin, R. 
H. Goodwin. 


Cutter-HamMMer, Inc., Milwaukee, Wis.—Controllers 
for Diesel locomotives; Pushbutton Stations; Safety Switch- 
es; Type “M” Magnetic Brake; Dur-ristors; Renewal Parts; 
Contractor Coils; Represented by: F. J. Burd, R. J. Davis, E. 
Singler, L. P. Niessen, J. S. Trudgeon. 


Tue Dayton Russer Company, Dayton, Ohio.—Com- 
plete line of V-Belts, which give top-notch performance on 
all power transmission drives in the railway field. These in- 
clude drives for air conditioning, car-lighting, compressors, 
generators, and auxiliary drives for passenger cars, Diesel 
engines, and cabooses. Daytons are made in both connector 
type and endless belts for all types of railway applications. 
Represented by: E. K. Lofton, Keith Covell, Jr., Tim Stik- 
Sa C. J. Hoover, M. D. Coate, George Anderson, Walter 

osko. 


Tuomas A. EDISON INCORPORATED, Epison STORAGE BAT- 
TERY Division, West Orange, N. J.—Recently developed roll- 
out cradle type installation of Edison Nickel Iron Alkaline 
Storage Battery for Railway passenger cars; Edison battery 
for large electric industrial truck installation; Edison bat- 
teries for motorized hand truck installations. Represented by : 
L. R. Oswald, J. J. Hughes, J. A. Mustard. R. H. Weeks, Jr.. 
O. A. Neidermeyer, L. F. Hawkey, L. E. Gunther, C. E. 
Singleton, D. G. Ihrig, F. D. Lansdell, J. C. Johnson. 


Tre ELectRIC StoraGe Barrery Company, Philadelphia, 
Pa.—Exide Ironclad batteries for carlighting, air condition- 
ing, Diesel cranking and for Electric Industrial trucks; ac- 
cessory equipment for proper battery maintenance. Repre- 
sented by: W. R. Knappenberger, R. Whitehurst, E. Taylor, 


(561) 79 


F. Krause, W. O. Cronk, C. A. Baunt, C. W. Wilson, 
G. Campbell, C. B. McCormick, L. M. Gay, W. B. Bowie, 
E. Leiferman, H. H. Warren, T. G. Tynan, H. F. Sauer, 
E. Dunn, R. F. Wilgus, J. D. Fischer, R. O. Miles, W. C. 
ooven, W. H. Payne, T. H. Dooling, G. V. Cripps, W. O. 
Hahne, R. W. Seymour, E. H. Watkins, C. H. Osborn, H. 
Pryor, E. Ruus. 


Farr Company, Los Angeles, Calif.-Chicago, Ill.—Air 
Filter Equipment; Air Handling Equipment. Represented 
by: R. S. Farr, W. H. Welty, H. J. Kennedy. 


GENERAL Execrric Company, Schenectady, N. Y.—Under- 
car power plant equipment; Amplidyne booster inverters; 
Snow melters; Heating cable; Leak detector ; Speedometers ; 
Floodlights, etc. Represented by: Wayne E. Lynch, W. C. 
Brown, C. C. Bailey, N. W. Seip, J. K. Pike, J. E. Wilson, 
A. I. Butler, J. J. Huether, F. H. Craton, C. A. Church, L. J. 
Mohler, A. Fisher, H. H. Helmbright. 


GENERAL ELECTRIC SuppLy Corporation, Chicago, Ill.— 
Electrical Wiring, Power and miscellaneous items. Repre- 
sented by: E. E. Stolp, A. J. Lutz. 


Goutp Srorace Batrery CorporaTIon, Trenton, N. J.— 
Storage batteries for all railway applications. Represented 
by: H. S. Carlsen, R. C. Cragg, C. W. Hanna, W. W. Halsey, 
H. A. Mathews, J. A. Gilruth, R. E. Kinnen, W. H. Burkey, 
W. H. Radeke. 


Harvey Hussext, Inc., Bridgeport, Conn. — Electrical 
Wiring Devices. Represented by: R. L. Renaud, J. W. Davis, 
F. W. Gannette, B. F. Meyers. 


K. W. Battery Company, Inc., Chicago, Ill.—Design and 
construction of various parts used in batteries for railroad 
use. Represented by: O. R. Hildebrant, E. L. Ettenger, W. 
B. Loewenherz, B. E. Wurtmann. 
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_ LoerfeLHOoLZz Company, Milwaukee, Wis.—Passenger car 
electrical train line lighting equipment and lighting fixtures. 
Represented by: John S. Taylor, Nick J. Nowicki, Paul A. 
Bernhardt, Conrad A. Lischeron. 


Luminator, Inc., Chicago, Ill—Lighting equipment for 
railway passenger cars. Represented by: Albert L. Arenberg, 
Louis Sisskind, Wm. M. Adrian, Robert G. Nordquist, 
Vernon H. Heins, Emmett E. Kraybill, Norbert H. Schwenk- 
ler, Orval W. Rahn, Lyle N. Snavely, Leslie C. Brewer, Ed- 
ward C. Zimmerman, Ray Lewen. 


E. A. Lunpy Company, Inc., New York, N. Y.—Aerofuse 
Outlets; Electric Water Coolers; Air Conditioning Appara- 
tus; Excel Generator Drive. Represented by: Edgar L 
Morris, E. A. Lundy, B. S. Williams, George Berger. 


Mines Equipment Company, St. Louis, Mo.—Molded 
Neoprene Rubber Electrical Connectors especially designed 
for railroad application; Cable Vulcanizers; Molded Rubber 
Lighting Power and Control Harnesses. Represented by: 
H. B. Zeppenfeld, R. J. Ruhl, F. A. Bartosh, C. R. Martin. 
C. G. Howard, J. P. Gould. 


MINNEAPOLIS-HONEYWELL REGULATOR Company, Minne- 
apolis, Minn.—Electronic Car Temperature Control equip- 
ment, including: Electronic thermostat to illustrate principle 
in Electronic Moduflow, side of railway car with inset window 
showing model of a space thermostat. Represented by: Mau- 
rice R. Eastin, C. M. Sanders, A. G. Buckley. Dick Luchtman. 
F. B. Conlon, Earle Barker. 7 


NartionaL ELecrtRIC Cort Co., Columbus, Ohio—Com- 
plete set of Silicone armature and equalizer coils and winding 
supplies for a high speed Diesel electric locomotive traction 
motor; Set of Silicone armature coils nested on a dummy 
core so that the shape, size, material, etc., can be readily 
observed; Electronic bar-to-bar armature tester for detect- 
ing short circuits in traction motors and car lighting and air 
conditioning armatures; A redesigned 20 KW air condition- 
ing armature that enables the railroad passenger car to oper- 
ate under present day overloaded conditions; An infra-red 
heater for comparing varnished cambric, varnished glass 
cloth and Silicone varnished glass cloth heat stability. The 
latter cloth is used in recently developed Diesel electric loco- 
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motive traction motor armature coils that are creating atten- 
tion among users of this type of equipment. Represented by: 
J. H. Chevalier, B. E. Price, D. E. Stafford, J. W. Miller. 


Tae Oxonite Company, Chicago, III.—All classes ani 
types of insulated wires and cables, friction and rubber tapes. 
Represented by: A. L. McNeill, J. P. Galvin, G. P. Cady, 
J. J. O’Brien, H. Hogan, P. J. Salerno. 


Tue Pyzte-NationaL Company, Chicago, Ill.—Condu:t 
Fittings; Plugs and Receptacles; Headlights; Turbo-Gen- 
erators; Floodlights; Gyralites (Train Warning Signals): 
Multi-Vent. Represented by: W. A. Ross, J. V. Baker, A. L. 
Berlin, C. H. Barton, W. W. Booth, M. M. Connell, F. M. 
Currie, W. H. East, H. V. Engh, W. M. Graves, E. H. 
Hagensick, A. C. Hehler, T. J. Little, G. J. Loewe, E. G. 
Peterson, G. K. Raider, J. L. Reese, R. C. Vilas, W. A. Wulle. 
T. W. Milligan. 


Rarrway MECHANICAL ENGINEER, New York, N. Y.— 
Publications. Represented by: S. W. Hickey, A. G. Oehler, 
F. J. Fischer, E. L. Woodward, G. J. Weihofen, W. G. 
Downie, F. W. Smith, G. A. Murphy, Jr. 


RaILwAy PURCHASES AND Stores, Chicago, I1!._—Publica- 
tions. Represented by: Edward Wray, K. F. Sheeran, J. P. 
Murphy, Jr. 


Sarety Car Heatinc & LicutTinc Company, Inc., New 
Haven, Conn.—Car Lighting and Air Conditioning Equip- 
ment. Represented by: E. K. Goldschmidt, C. W. T. Stuart. 
J. J. Kennedy, C. A. Pinyerd, H. K. Williams, Jr., H. R. 
Medland, C. E. Hughes. 


Sprcer MANUFACTURING Division oF DANA Corpora- 
TION, Toledo, Ohio—Generator gear drive; Propeller shaft 
and universal joint; Safety clutch; Automatic clutch. All 
of the above shown in cut-away assembly of the Spicer Posi- 
tive Railway Generator Drive mounted to simulate installa- 
tion in cars of 57 railroads. Represented by: R. P. Lewis. 
L. J. O’Brien, J. A. Lindberg, R. E. Sellick. 


Souare D Company, Milwaukee, Wis.-Detroit, Mich— 
Circuit Breaker Panel Boards for Light and Power distribu- 
tion; Buss and Feeder Duct; Standard Line of Magnetic 
Starters and Contactors; D.C. industrial truck control; Mis- 
cellaneous items such as Timer, Pressure Switches, Push But- 
tons, etc. Represented by: N. J. Driscoll, J. L. Thompson. 
W. W. McKinnon, J. D. Worley, M. E. McConnell, J. F. 
Hruby. 


T-Z Rattway Equipment Co. ror Wirte ENGINE Works. 
Kansas City, Mo.—Witte “Dieselectric” Plant. Represented 
by: G, S. Turner, Jr., M. E. Nicklin. 


Varor Heatinc Corporation, Chicago, Ill_—No. OK-4616 
Vapor-Clarkson Steam Generator (non-operative) ; Display 
of Loop System with modulated control for car heating: 
Relay exibit board showing different types of relays (opera- 
tive); Shutter control (hydraulic type); Section of trench 
type heating equipment. Represented by: D. A. Brundage: L. 
H. Gillick; J. T. Clark; F. B. Rutherford; R. J. Armbrust: 
J. A. Christ; G. M. Egart, W. W. Orr, E. A. Russell, G. C. 
Scott. 


WavkesHa Motor Company, RarLway Diviston, Wau- 
kesha, Wis.—Diesel-Alternator, 25-KW, 220-Volt, AC Sys- 
tem; 5-10 Ton Electric Condensing Unit for 220-Volt AC 
System. Represented by: C. G. Callow, L. W. Melcher, N. H. 
Willis, P. W. Mantz, N. Kawatski. 


Western LirHocRAPH Company, Los Angeles, Calif — 
E-Z-Code Brand Wire Markers; E-Z-Code Brand Cable. 
Conduit and Pipe Markers. Represented by: Jerry Bishop. 
E. T. Turney, Jr., Royal A. Stemm, L. M. Wood, J. E. 
Oliphant. 


WESTINGHOUSE ELEctTRIC CorPoRaTION, Pittsburgh, Pa.— 
Refrigeration Compressor (Hermetically-sealed) ; Pressure 
Ventilating Axiflo Fan; AB Breaker Display; Rectox Port- 
able Battery Charger; Water Cooler. Represented by: J. A. 
Schoch, L. A. Spangler, W. G. Brooks, W. R. Jacobs, W. R. 
Sugg, H. F. Stroberg, F. J. Hamilton, C. A. Schmidt, T. C. 
Finnell, D. W. Dean, H. E. Dralle, H. H. Hanft, B. M. 
Brown, R. W. Crothers, W. D. Shepherd, J. E. Murphey. 
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Coordinated Mechanical 
Meetings 


Opening joint session of five member associations is 
addressed by J. H. Aydelott, vice-president, A.A.R. 


Ow the afternoon of the opening day of the Coordinated 
Mechanical Associations’ 1948 annual meeting, held at 
Hotel Sherman, Chicago, September 20 to 22 inclusive, a 
joint session was held in which the five member groups 
—Air Brake Association ; Car Department Officers’ Asso- 
ciation; Locomotive Maintenance Officers’ Association ; 
Master Boiler Makers’ Association and the Railway Fuel 
and Traveling Engineers’ Association—participated. A 
total of about 1,200 members and guests were present. 

J. E. Goodwin, vice-president and executive assistant 
to the president, C. & N. W., served as chairman of the 
meeting and introduced J. M. Nicholson, mechanical 
assistant to vice-president, A. T. & S. F., who made some 
brief complimentary remarks in presenting honorary life 
membership in the Coordinated Mechanical Associations 
to ee director, Bureau of Locomotive Inspec- 
tion, I. C. C. 


At the request of Chairman Goodwin, V. R. Haw- 
thorne, executive vice-chairman, A. A. R. Mechanical 
Division, made a similar presentation to F. E. Roesch 
who was an important factor in early, as well as more 
recent, efforts to coordinate the activities of railroad asso- 
ciations in the mechanical field. 

Chairman Goodwin then called on A. K. Galloway, 
general superintendent motive power and equipment, 
B. & O., and chairman of the A. A. R. Mechanical Divi- 
sion to introduce the principal speaker, J. H. Aydelott, 
vice-president, A. A. R. Operations and Maintenance 
Departments. Following Mr. Aydelott’s address, Chair- 
man Goodwin explained that his new position and duties 
on the C. & N. W. preclude further active participation 
as an officer of the Coordinated Mechanical Associations 
which, however, will always have his full interest and 
support. 


Rising Costs Necessitate Economy 


Record-breaking expenditures for equipment and 
facilities for maintenance mean more intensive 
studies must be made to assure greatest return 


By J. H. Aydelott 


Vice president, Operations and Maintenance Department, Association 
of American Railroads 


The rising costs of both labor and material point to the 
necessity for the greatest economy possible in conducting 
these activities. They point further to the necessity for 
more training of subordinates as to ways and means in 
which to make better use of materials and to operate our 
locomotives and cars in service with proper consideration 
of their increased value and the obligation which their 
purpose has to the traveling and shipping public. The 
railroads today are in a highly competitive transportation 
field. They provide their own capital, make their own 
policies and therefore are free institutions. Their competi- 
tors enjoy public subsidies in one form or another. Air- 
planes are grounded in unfavorable weather ; waterways 
freeze over during the winter monthse and cannot be 
used and our highway competitors using public roads 
depend on public authorities to build and to keep them 
serviceable. When heavy snows arrive, their operations 
are suspended until the highways are cleared. These 
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circumstances are foreign to railroad operation because 
trains move with regularity regardless of weather or 
other conditions. In spite of the unfair advantages 
which other forms of transportation hold, the situation 
has not caused a diminishing of our enthusiasm or our 
energy in behalf of the railroad industry. 

The year 1948 will show unprecedented expenditures 
by the railroads for new passenger and freight car equip- 
ment of the latest and most modern design and for loco- 
motives of greater utility and with greater productive 
capacity than any heretofore known in the industry. Even 
a greater acquisition of new equipment, heavier rail, shop 
machinery and miscellaneous supplies would have been 
possible had steel been made readily available to meet 
our needs. In 1923 which was the peak year of rebuilding 
railroad equipment and facilities following World War I, 
the railroad field consumed over 31 per cent of the total 
output of finished rolled steel. During 1947 the industry 
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was able to secure only 7.7 per cent of the steel output 
and in no year since 1939 have we been able to secure as 
much as 10 per cent which is considered to be the absolute 
minimum if our requirements are to be fully met. In the 
two years, 1946 and 1947, our deliveries of new rail fell 
more than a million tons short of the orders that were 
placed with the rail mills. Of course, during the war years 
very little steel was made available to the railroads outside 
of the essential quantity required for maintenance of 
locomotives and cars with the result that as to freight 
car equipment the end of the war found railroads faced 
with the necessity of scrapping many thousands of freight 


J. H. Aydelott 


cars and even with the construction goal of 10,000 new 
freight cars per month having been reached on July 1 of 
this year, we had lost since VJ Day net a total of 49,000 
cars. 

That the railroads have successfully handled a post-war 
traffic in a volume far exceeding the estimates made as to 
its size has been due to the fact that the output from our 
repair tracks of cars receiving general repairs has risen 
in recent months to as high as 40,000 cars per month. It is 
likely that the retirement of freight cars will continue at 
a high rate for some months to come since many thou- 
sands of cars have reached the age and condition where 
further repairs can no longer be justified. 

We are deeply conscious of the cost of the units now 
being purchased and that it will be necessary to secure 
the longest possible life and one that will be consistent 
with this increased: cost. 

In keeping with the situation, the research activities 
being conducted by the Association of American Railroads 
and by many of the railroads individually have been ex- 
panded and during the current year some very important 
field tests will have been completed to involve trucks of 
new design, the test of a newly developed load compen- 
sating air brake, and another for the purpose of deter- 
mining the extent to which truck and axle failures, 
including hot bearings, may be attributed to poor wheel 
mounting practices and eccentricity of motion through 
out-of-round wheels. The hazards growing out of defec- 
tive equipment in any moving train at present day speeds 
cannot be discounted. a 

Even greater strides have been made in the improve- 
ment of locomotives and among the subjects discussed 
concerning locomotive handling and maintenance, there 
are a number involving the Diesel locomotive. 

The Diesel locomotive of today is no doubt far from 
the ultimate which the future will bring. Its chief attrac- 
tion lies in its availability and in its low axle load as com- 
pared to steam locomotives of the same capacity. Ways 
‘must be found to lower the fuel consumption both in 
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Diesel locomotives and in steam locomotives and to avoid 
in the latter the losses in power from generation to output 
at the drawbar. 


What About Oil? 


It is hoped that research relating to the Diesel locomo- 
tive will develop that these locomotives can burn a lower 
grade of fuel and get more mileage out of it. While the 
economic results from this substitution cannot be calcu- 
lated, there is public interest involved in view of the 
competition which has developed for the lighter oils com- 
monly used for the heating of homes and offices. The 
steam locomotive burning fuel oil at the moment is not 
in an enviable position and it appears that substitution for 
the Diesel engine or the coal-burning engine is inevitable 
not only because of the expense of operation but improved 
refinery processes may greatly reduce the supply of oil of 
a quality that has thus far been used in these locomotives. 
It appears from the record that 1 gal. of light oil used 
by a Diesel locomotive will produce a ton mile equivalent 
of 5 gal. of residual oil used in a steam locomotive. 


Performance Records 


New records are being made every day by the railroads 
in the matter of locomotive and train performance. During 
the first six months of 1948 the average load per freight 
train was 1,153 tons, the previous high record being for 
the year 1947 when it was 1,146 tons. In 1929 the average 
was only 804 tons. In tons of freight moved one mile for 
each hour of freight train operation, the average for the 
first six months of 1948 was 18,212, highest on record. 
This figure compares with 10,580 ton miles in the year 
1929 and 7,303 in 1920. 

The number of freight cars handled per train averaged 
53.7 in the first six months of 1948, this also being the 
highest on record. In producing this record our railroads 
seem to have lost very little in the average speed of trains. 
It is the same now as it was in 1946 and 1947 although 
the speed was a trifle higher during the war years. 

Not only is the Association of American Railroads ex- 
panding its research activities in the field of maintenance 
and operation but in responding to the apparent need of 
the railroad industry for a better understanding on the 
part of the public of its activities and service, it has 
arranged for a radio program, nation-wide in scope, that 
will be initiated on Monday, October 4, and will appear 
each week thereafter on Monday nights. 

Our research programs will be greatly implemented 
with the construction of our own laboratory on the campus 
of the Illinois Institute of Technology at Chicago—the 
building and equipment representing an expenditure of 
$600,000. In addition, we will continue to farm out much 
of our research work to universities and other establish- 
ments which are equipped for this purpose. There will 
also be sizable contributions made to other research insti- 
tutions in the field of air conditioning and for the devel- 
opment of ways and means by which the life of our cross 
ties and switch ties may be lengthened. It is well to keep in 
mind that applied research which is the type we handle 
has its origin in the suggestions and recommendations 
received from the men who use the material in the track, 
locomotives and cars for which it is purchased. Each 
mechanic, no less than the foremen and yourselves, can 
foster research. The American railroads are in the lead- 
ership in the field of transportation today because they 
have been progressive and seized upon every opportunity 
to improve their plant and equipment by such means as 
were made available to them. They owe much to you men 
who direct the activities in the various mechanical groups, 
and your versatility in mastering the equipment of new 
designs and structure. 
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Election of Officers 


At the concluding sessions of the Coordinated Associa- 
tions meetings, the following officers were elected for 
1948-49 : 

Air Brake Association.—President, R. G. Webb, super- 
intendent air brakes, Chicago, Milwaukee, St. Paul & 
Pacific ; first vice-president, C. E. Miller, superintendent 
air brakes and steam heat, New York Central System; 
second vice-president, F. C. Wenk, superintendent air 
brakes, Atlantic Coast Line; third vice-president, L. A. 
Stanton, general air-brake instructor, Great Northern ; 
secretary-treasurer, L. Wilcox. Executive Committee: 
D. R. Collins, superintendent air brakes, Denver & Rio 
Grande Western; C. C. Maynard, chief inspector, Canadi- 
an National. 

Car Department Officers’ Association.—President, P. 
J. Hogan, supervisor car inspection and maintenance, New 
York, New Haven & Hartford; vice-presidents: G. H. 
Wells, assistant to superintendent car department, North- 
ern Pacific; J. A. Deppe, superintendent car department, 
Chicago, Milwaukee, St. Paul & Pacific; J. D. Rezner, 
superintendent car department, Chicago, Burlington & 
Quincy; W. N. Messimer, superintendent equipment, 
Merchants Despatch Transportation Corporation; sec- 
retasy-treasurer, F. H. Stremmel, assistant to secretary, 
Mechanical Division, Association of American Railroads. 

Master Boiler Makers’ Association.—President, E. H. 
Heidel, general boiler inspector, Chicago, Milwaukee, St. 
Paul & Pacific ; vice-president, E. H. Gilley, general boiler 
foreman, Grand Trunk; secretary-treasurer, A. F. Stigl- 
meier, general supervisor boilers and welding, New York 
Central System. 

Executive board members (for three-year terms) : 
Chairman, E. H. Gilley, general boiler inspector, Grand 
Trunk; secretary, R. W. Barrett, chief boiler inspector, 


Canadian National; and B. G. Kantner, general boiler in- 
spector, Reading. (For two-year term): F. R. Milligan, 
general boiler inspector, Canadian Pacific. 

Railway Fuel and Traveling Engineers’ Association.— 
President, G. B. Curtis, road foreman engineer, Rich- 
mond, Fredericksburg & Potomac; vice-presidents: G. E. 
Anderson, general fuel supervisor, Great Northern; W. 
E. Sample, superintendent fuel conservation, Baltimore 
& Ohio; W. D. Quarles, assistant chief motive power, 
Atlantic Coast Line. Executive committee : R. H. Francis, 
general road foreman equipment, St. Louis-San Fran- 
cisco; F. T. McClure, supervisor air brakes, Atchison, 
Topeka & Santa Fe; R. D. Nicholson, road foreman en- 
gineer, New York, New Haven & Hartford; E. G. 
Sanders, fuel conservation engineer, Atchison, Topeka 
& Santa Fe. 

Locomotive Maintenance Officers’ Association.—Pres- 
ident, J. W. Hawthorne, superintendent of motive power, 
Central of Georgia ; vice-president, G. E. Bennett, super- 
intendent motive power, Chicago & Eastern Illinois; P. H. 
Verd, superintendent motive power & equipment, Elgin, 
Joliet & Eastern; H. H. Magill, superintendent locomo- 
tive and car shops, Chicago & North Western; secretary- 
treasurer, C. M. Lipscomb, assistant to schedule super- 
visor, Missouri Pacific. 

T. C. Shortt, chief mechanical officer, New York, Chi- 
cago & St. Louis, is a new member of the Advisory Board. 

Executive committee (for two-year terms) : E. Abra- 
ham, assistant to superintendent motive power, Elgin, 
Joliet & Eastern; E. J. Crawford, superintendent motive 
power, Chicago & North Western; W. H. Ohnesorge, 
superintendent of shops, Boston & Maine. (For one-year 
terms): A. E. Rice, chief mechanical officer, Denver & 
Rio Grande Western; F. R. Denney, assistant mechanical 
superintendent, Texas & Pacific; and J. D. Loftis, chief of 
motive power & equipment, Atlantic Coast Line. 


* * * 
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The General Steel Castings one-piece platform center sill 


Missouri Pacific Buys 134 


Passenger Cars for Eagles 


THE passenger-car improvement program undertaken 
by the Missouri Pacific and the Texas & Pacific for the 
purpose of establishing “Eagle” passenger-train service 
between St. Louis, Memphis and the principal cities of 
Texas, and between Houston, Texas, and Brownsville 
involved orders for 134 passenger-train cars from three 
builders. The types, allocation and builders are shown 
in the table. American Car & Foundry Co. is delivering 
a total of 69 cars, including coaches of several types, 
diners, diner-lounges, grill coaches and head-end cars. 
Pullman-Standard Car Manufacturing Co. has built 
47 sleeping cars of three types. The Budd Company is 
furnishing 10 coaches, of which three are planetarium 
dome cars, two diners and six sleeping cars. 

The cars are streamline and conform to all Association 
of American Railroads’ contour standards so they may 
be used freely in interchange service on any stream- 
liner. The predominant exterior color is blue accentu- 
ated by gray window pier panels and gray skirts with a 
band of cream just below the drip rail for the full 
length of the cars, and another at the skid rail between 


Sleeping cars, head-end cars, 
and seven types of coaches, in- 
cluding dome coaches.and two 
types of grill-coaches, among 
deliveries from three builders 


the blue side and the gray skirt. This gives continuity 
to the train in which the cars are made up. 


The Car Structures 


The cars built by the American Car & Foundry Co. 
and Pullman-Standard Car Manufacturing Co. have 
low-alloy high-tensile steel underframes, and the super- 
structures are entirely of aluminum from the Aluminum 
Company of America, except those of the head-end cars 
which are of low-alloy high-tensile steel. The platform 
center sills and draft lugs, buffer castings and coupler 
carrier are Commonwealth integral castings of low- 


One of the Commonwealth all-coil-spring trucks 
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Lightweight Streamlined Cars mae Since V-J Day For the "Eagle" 
eet 


Number of Cars 


Type M.P. T.&P. Total Builder 
R.P.O. mail-baggage .. 8 5 13 Amer. Car & Fdy. 
Baggage-dormitory ... 1 5 6 Amer. Car & Fdy. 
Dormitory coaches .. TRE 4 EN 4 Amer. Car & Fdy. 
Grill coaches .......... 2 gas 2 Amer. Car & Fdy. 
Stateroom coaches 6 aie 6 Amer. Car & Fdy. 
Standard coaches .. 3 sad 3 Budd 
Divided coaches ... 7 2 9 Amer. Car & Fdy. 
De luxe coaches ..... 1 11 12 Amer. Car & Fdy. 
De luxe coaches ......... 3 1 4 Budd 
Coach-grill lounge ............ 5 2 7 Amer. Car & Fdy. 
Planetarium dome coaches 3 s 3 Budd 
O O 1 1 2 Amer. Car & Fdy. 
Diner-lounge 5 3 8 Amer. Car & Fdy. 
Diner-lounge .. 2 se 2 


Budd 
Pullman-Standard 
Pullman-Standard 


14-roomettes 

4 double bedrooms .......... 
14-roomettes 

2-double bedrooms 


N 
N 
~ 
an 
wo 
o 


1 drawing room .. 5 1 6 
S-double bedrooms— Pullman-Standard 
soda fountain lounge 1 2 3 
10-cabins Budd 
6 double bedrooms sais 6 6 
Mail-bag coaches, diners lge... 51 30 81 
Sleeping cars 2.0.0.0... 34 19 $3 
Grand total .................--.... 85 49 134 


carbon alloy steel. The side sills, corner and end posts, 
side plates and end plates of the A.C.F. cars are of 
17ST aluminum alloy; the side posts, carlines and pur- 
lines, of 61ST62. The side sills, end and side posts, and 
side plates of the Pullman-Standard cars are 17ST alloy; 
the carlines, 61ST62. The roof and side sheets of the cars 
from both builders are of 24ST3 alloy. 

The floors of the A.C.F. passenger-carrying cars are 
Keystone filled with Tuco Beech Grove mix, covered 
with a }%-in. coat of Enamelite. Over this is applied 
1% in. of Armstrong compressed cork. The Keystone 
flooring is supported on longitudinal Z-section stringers 
of No. 10 and 13 gauge, the latter under the seat pedes- 
tals. Insulation is between the 16-gauge stainless-steel 


The planetarium dome in the Budd-built coach 


false floor and the Keystone floor in all of these cars. 

This floor is covered in the passenger compartment 
with carpet laid on sponge-rubber pads. Armstrong 
Marbelle linoleum is laid in the passageways, the lounge 
rooms, and all toilets. 

The floors in the baggage-compartments are laid with 
34-in. by 3%-in. tongue-and-groove edge-grain fir, 
placed diagonally on the stringers and covered with the 
same material laid lengthwise. Between fish racks a 
third course of the same material is applied lengthwise; 
at the door openings this course is laid crosswise. Wa- 
terproof building paper is applied above the lower floor. 
Except the top floor in the mail compartment, all wood 
in the floor is treated with chromated zinc chloride. 

The Budd-built cars are of Shotweld stainless-steel 
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On of the planetarium dome cars built by the Budd Company for the “Colorado Eagles” 
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One of the sleepers built for the Missouri Pacific and Texas & Pacific by the Pullman-Standard Cor Manufacturing Company 


construction. This includes the underframe, except 
from the bolsters outward which are weldments of alloy 
steel. To these the stainless-steel center sill is riveted 
inboard of the bolsters. The weldments also include 
end-sill collision-post connections and coupler carriers. 

The stainless-steel center sill, which normally is un- 
broken between the bolsters, is interrupted at the struc- 
tural partitions at the ends of the depressed floor under 
the dome of the planetarium dome cars. The load is 
transferred three ways: to a wide shallow center sill, 
which is welded at each end to the under side of the 
normal center sill; by a heavy floor structure at the 
partition end of the normal floor level, by which a part 
of the load is transferred to a heavy side sill on each 
side of the car. 

The dome structure consists of box-section carlines 
which are divided into upper and lower members across 
the center of the roof. The air duct for the dome space 
passes between these members. The roof over this por- 
tion of the dome is a flat stainless-steel sheet. Longi- 
tudinal members divide the area between the curved 
carlines on each side in two parts. These are closed 
with rubber-mounted double curved-glass windows. 
Side plates are reinforced to carry the roof loads past 
the dome to the roof structure at either end of the car. 

The car floors of the Budd-built cars are transverse 
stainless-steel pans welded to the center sills and braced 
by two cross beams spaced approximately equally dis- 
tant between the bolsters and attached at the sides to 
the side sills. A %-in. coat of Insulmat is sprayed on 
the metal surface and one this is laid 31⁄4 in. of insula- 
tion. Above this is placed the plywood sub-floor, on 
which is applied the finished floor treatment. 

The insulation in the roofs, sides, and end walls of all 
the cars is 3 in. thick; that about the air ducts is 1 in. 
thick. Fiberglas is applied on the cars built by the 
American Car & Foundry Co. and on the Budd-built 
coaches. Stonefelt is applied on the Pullman-Standard- 
built sleeping cars and on the Bud-built dome cars. 
Adlake window sashes are installed on all of the pas- 
senger-carrying cars. Those on the sleeping cars, the 
Budd-built coaches and dome coaches and those on the 
diner-lounges, and lounge-grill coaches built by American 
Car & Foundry Co. are the breather type. 


Lighting—Air Conditioning—Electric Power 

With few exceptions, the lighting in all the passenger- 
carrying cars is fluorescent. In the passenger rooms of 
the coaches, this is arranged in rectangular fixtures 
along the center of the ceiling and in transverse units 
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flush with the under side of the Luminator bag racks. 
In the Budd-built planetarium dome cars, lights are 
arranged longitudinally along both sides of the dome 
ceiling. Fluorescent lights are also installed in the pas- 
sageways and lounges. Incandescent lamps are used in 
the annexes and washrooms, with fluorescent mirror 
lights in the latter. Incandescent lamps are in use in the 
vestibules and in the lockers. In the latter, they are 
operated by door switches. 

The air-conditioning equipment in all of the pas- 
senger-carrying cars is the Frigidaire electro-mechani- 
cal type. The equipment includes full-flooded condens- 
ers cooled by evaporation. The air-conditioning 
equipments in all of the coaches, except the Budd dome 
coaches, have capacities of eight tons. In the dome 


Longitudinal berths of the Pullman-Standard sleeper in lowered 
position 
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The baggage-dormitory cars provide bunks for a 15 man crew 
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The 60-passenger undivided coaches have men’s and women’s lounges 


Floor plans of three types of cars built by the American Car & Foundry Co. for the “Eagle” trains 


coaches the capacity is 10 tons. The air circulation in vided by a 2.5-kw. motor alternator. A 300-watt Jean- 
the coaches is 2,400 cu. ft. per min. Fresh air consti- nette convertor supplies current for radio operation and 
tutes 25 per cent of the total air delivery. utility outlets. 

Electric power is supplied on the coaches by a 25-kw. The trainline is 300,000 cir. mil. The main wiring is 
Safety genemotor operating at 800 volts d.c. for the installed in a rigid galvanized conduit under the car. 
64-volt incandescent lighting and air-conditioning sys- The storage batteries are 600-amp. hr. capacity. Gould 
tems. At the a.c. end of the genemotor is a 15-hp., 22- batteries are installed on the sleeping cars, diners, diner- 
volt a.c. motor for standby power. The generator drives lounges, the baggage-dormitory cars, and all of the 
are the Spicer with hollow shaft and automatic clutch. coaches or coach combinations, except 12 coaches built 
For the fluorescent lights 100-volt a.c. current is pro- by the American Car & Foundry Co. and the Budd- 


One of the two dining cars built by the American Car & Foundry Co. for the Missouri Pacific and Texas & Pacific 
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The kitchen in the lounge-grill coach built by the American Car 
& Foundry Co.—The service counter is at the left. 


built coaches and dome coaches. These cars have Exide 
batteries. The mail-baggage cars have Edison batteries. 
All coaches and coach combinations, diners, and diner- 
lounges are equipped with R.C.A. radio. Loud speakers 
are placed in the ceilings. In the Budd dome cars a 
speaker is placed in the dome below the window at the 
end opposite the stairway. The coaches are wired for 
a public address system, to use the same speakers as 
the radio, and to be operated from other cars. The 
diners and diner-lounges are wired for the later in- 
stallation of public address broadcast facilities. 


Mechanical Equipment 


The General Steel Castings four-wheel single-equal- 
izer trucks having 9-ft. wheel base and fitted with roll 
stabilizers are a part of all these cars. All axles are 514- 
in. by 10-in., except on the trucks at the kitchen end of 
the diners and diner-lounge cars and under the dome 
coaches. These are 6 in. by 11 in. All are equipped with 
Timken roller bearings except two grill coaches and six 
de luxe coaches for the St. Louis, Brownsville & Mexico, 
a subsidiary of the Missouri Pacific, which are Hyatt. 
The wheels are 36-in. high-carbon steel. Rubber sound- 
deadening pads are inserted under the center plate and 
side bearings and over the journal boxes. Rubber bumper 
pads are placed on the bolster ends. Fabreeka pads are 
inserted above and below the top and bottom spring seats. 

The cars are heated by the Vapor zone-control sys- 
tem. The Vapor water heating system is also installed. 

Westinghouse H.S.C. air brakes with D-22-B control 
valves provide a maximum braking ratio of 250 per cent 
of the light weight of the cars at 100 lb. cylinder pres- 
sure, except on two grill coaches, six de luxe coaches and 
two baggage-mail cars for use on the St. L. B. & M. 
The trucks have A.S.F. beam-type clasp brakes with 
two brake cylinders per truck. Each car has a Westing- 
house genemotor type speed governor. The cars are 
fitted with National Malleable tightlock couplers and 
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Weights of Missouri Pacific and Texas & Pacific 
Cars for the “Eagle” Trains 
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Type of car 
Baggage-dormitory 
Baggage-dormitory 
Baggage-mail ~... 
Baggage-mail . 
Baggage-mail 
Undivided coach. 
Undivided coach. 
Divided coach 
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64-passenger coac 
Dome coach.......... 
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Bedroom-lounge ~..... $ -Std. 
Roomette-bedroom-drawing room...... Pull.-Std.  ......------ 134,900 40,5! 


yokes and the draft gears are Waughmat without sepa- 
rate buffers. 


Decoration 


Several color schemes have been carried out in the 
decoration of this equipment. Most of the coaches built 
by the American Car & Foundry Co. have yellow ceil- 
ings, tan side walls and end bulkheads, with rust uphol- 
stery, carpet in two-tone turquoise, and gold window 
shades. The same basic colors are employed on the 
lounge-grill coaches and grill coaches from the same 
builder, but varied by the use of the garnet carpets and, 
in the case of the grill coach, gray upholstery. In the 
two types of cars delivered by Budd the colors are cream 
on the ceiling, light blue sides with dark blue on the 
wainscot and end bulkheads. Carpets and upholstery, 
alike, are in two tones of dark blue. The window shades 
are opalescent silver and the drapes are predominantly 
blue with touches of other color in the pattern. The 
dome compartment of the planetarium dome coaches 
have pink ceilings, plum sides, a dull rose upholstery, 
and dark blue carpet. 

Several combinations are employed in the bedrooms 
and roomettes of the Pullman-Standard built sleeping 
cars. These combine yellow ceilings, gray walls and 
upholstery with rust carpets and window shades; tan 
ceilings with blue walls and upholstery, with rust car- 
pet and window shades; light apricot ceilings with 
medium apricot walls and green upholstery, carpet and 
window shades; light green ceilings, medium yellow 
walls, green carpet, and rust upholstery and window 
shades; light blue ceilings with medium tan walls, dark 
blue upholstery and window shades. The lounge of 
the bedroom-lounge car has light yellow ceiling, blue 
walls, chairs upholstered in red, gold and blue, and a 
dark blue carpet. The venetian blinds are blue with 
gold tapes, and the window drapes blue. Other sleeping 
room combinations are light yellow with medium gray 
and rust, and light gray with medium gray, rust and 
blue. The weights of all of the cars described in this 
article are given in the table. 


ATTENDANCE AT RAILROAD Farr Passes 2,000,000 Marx.— 
On the morning of September 4, a legless veteran passed 
through one of the turnstiles at the Railroad Fair in Chicago 
—the 2,000,000th customer to visit the exposition since its 
opening on July 20. He was awarded a round-trip, first- 
class tour for two via the Chicago, Rock Island & Pacific to 
Colorado Springs, Colo., and a week’s stay at the Broadmoor 
Hotel in that city. At the close of business on September 13, 
the total paid attendance at the fair reached 2,069,940. The 
pageant had attracted 875,904 paying customers, and a total 
of 775,514 persons had ridden on the Deadwood Central 
narrow-gage line. 
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Rolling Wheels Gather No Rust’ 


By E. P. Gangewere { 


A philosophy of mechanical depart- 
ment management which begins 
with supervisor selection and train- 
ing, deals broadly with personnel 
relations and takes in planning the 
future of motive power and cars 


Tue changing economic picture of our time requires a 
most diligent study of the daily production problems con- 
stantly before us. This is an age of relatively high oper- 
ating and maintenance expenses, shortages of essential 
materials, in some cases considerable flexibility of deliv- 
ery dates, excuses for work not properly performed— 
concisely stated, a period of instability. These are but 
the aftermath of recent world-wide events, and we are, 
all of us, carried along in this transition. 

Our duty in the railroad field is to nourish a temper 
of optimism, and have that permeate through our daily 
contacts. What we get out of our daily contacts de- 
termines whether we have a good or mediocre per- 
formance. 

In the mechanical department of any railroad the job 
is to keep equipment ready to roll upon the demands of 
the operating and traffic departments. Present-day re- 
quirements permit of no idle units. 

In order to achieve better performance and meet pre- 
vailing uncertainties with a degree of certainty, the me- 
chanical department of the Reading maintains numerous 
standards, records and some innovations which, with your 
permission, shall be reviewed at this time. Marksmanship 
is not obtained by star gazing, and neither are successful 
operating requirements met by inadequate current or long- 
range planning. This, then, is the subject of the first phase 
in the Reading’s mechanical set-up, namely, company 
policy. 

This policy is set after mature deliberation by our man- 
agement and reflects through the various departmental 
heads, to their respective subordinate personnel. This is 
the cornerstone of our planning, and we all have the 
benefits of this sound business policy in the transaction 
of our daily affairs. For example, by way of illustration, 
one very important phase of our set-up is to bring an 
employee, who is slated for promotion, into conference 
with the major supervisor or department head, and out- 
line to this individual the fundamental policies of the 
Reading. This is good salesmanship; it requires ag- 
gressiveness on the part of each major supervisor, and 
this, by exemplary action, passes along throughout the 
personnel. In the mechanical department, this starts with 
an apprentice who is to be promoted to gang foreman; a 
gang foreman who is to be promoted to assistant foreman, 
and so on. The superintendent of motive power spends 
about an hour in reviewing with the supervisor his re- 
sponsibilities in accepting a promotion. This procedure 

‘ore the New England Railroad Club at a meeting 
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is just an added step in continuing to sell the company 
to the individual who has merited further advancement. 
We are faced today, more than ever before, with the 
necessity of ultra-salesmanship to our personnel in order 
that often-misguided and misquoted statements may be 
better clarified and mental hazards of this nature more 
readily overcome. 


A Five-Year Plan 


In addition to the previous example of policy, we have, 
as another illustration, a five-year plan. Do not construe 
this as patterned after that of any foreign power. This 
is a five-year plan that is working, as we are now passing 
into the third year, with plan of the previous two having 
been fully consummated. I refer to our policy of retiring 
of obsolete equipment and acquisition of the new, not 
rolling stock alone, but fixed property and maintenance 
facilities as well. 

This leads our discussion to the second phase of me- 
chanical operation, which is personnel training. Frankly, 
I know of no better way, in 1948 or any other year, of 
guaranteeing an investment in our future than the train- 
ing of employees, and this should begin with the apprentice 
course. 

We have in our department 5,200 persons, of whom 
over 100 are apprentices ably guided by an efficient, exem- 
plary instructor. In my short experience, the one out- 
standing quality which has had tremendous effect upon 
personnel to expect them to “do as I do” and not solely to 
“Do as I say.” The supervisor must, by his fulfillment 
and acceptance of the implied title given him, set the ex- 
ample; actions always speak louder than words. Our ap- 
prentice courses have been the result of continued years 
of planning, as well as conferences with representatives 
of the shop-craft organizations. Courses are designed for 
each craft, with adequate classroom instructions and fre- 
quent practical examinations to test the progress of each 
individual. The apprentices maintain a definite social 
organization, to which affairs supervisory personnel are 
freely invited, and only too glad to accept as they pro- 
mote that element of gold in human understanding which 
is good fellowship. 

Supplementing this course, future supervision is trained 
with specific attention to younger men, who have shown 
innate qualities of ability to handle larger assignments. 
These young men are brought into the office of the de- 
partmental supervisor for further all-around training. It 
is an inherent quality of human existence, especially in our 
country, that among any group of individuals there are 
those whose personality, ability, foresightedness, respect 
of position and age, shine a little brighter than some of 
their contemporaries. It is up to major supervisors to 
capitalize on these distinctive qualities. 

We have a weekly staff meeting, under the jurisdiction 
of the superintendent of motive power, at which the gen- 
eral operations of the past week are reviewed and future 
construction work and shop programs covered. These 
staff meetings are not over one and one-half hours in 
length and are attended each week by a different group, 
approximately 20 individuals. Subordinate officers, in 
turn, hold similar meetings with their groups. The definite 
and prime purpose of these short and snappy meetings is 
to get the information all the way down to the fellow who 
is actually doing the work. 
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The “Boosters’ Club” 


We have, as an overall aspect to the promotion of 
good ‘fellowship, a Reading Company Boosters’ Organ- 
ization. At the present time, this club is headed by the 
general locomotive inspector, as president. We have la- 
borers, mechanics, hostlers, foremen and top manage- 
ment in the organization, which holds various affairs 
throughout the year, at which officers from the entire rail- 
road mingle and promote good will. This is significant for 
better performance. 

One who has been eminently successful in his business 
career has related to me three words which will cover 
any successful operation. These are: organize, deputize 
and supervise. Only a small percentage of the job is done 
by issuing an order; the other big proportion consists in 
seeing and knowing that it is carried out. Possibly there 
are those who might say in this day and age that ten per 
cent consists in originating the order and 90 per cent in 
seeing that it is carried out. 


Budget Control 


As a means of executing these cardinal principles, a 
third feature of our mechanical-department operations is 
budget control. We have in physical equipment as of Jan- 
uary 1, 1948, subject to direct or general supervisory con- 
trol of the motive power department, four major and 13 
minor power plants, two coal dumpers, 396 steam locomo- 
tives, 98 Diesels (including switching and freight units), 
120 multiple-unit cars, 551 passenger cars (including 19 
rail motor cars), and over 33,000 freight cars ; in addition 
there are a number of units of floating equipment, such 
as tug boats, lighters, etc. In maintaining this equipment 
a definite monthly system of departmental expenditure is 
set up. The money, as allocated, is divided between labor 
and material, and is set up for each shop, enginehouse and 
power plant. Every officer in charge of a shop or repair 
point is provided with a full and complete statement of 
the entire budget for the mechanical department. He is 
in this respect not only a supervisor, capable of handling 
this work from a practical standpoint, but also one who is 
a manager from the viewpoint of business procedure. His 
knowledge of material costs is easy of attainment, as each 
storehouse is provided with material classifications, show- 
ing the individual pricing of the item used and, in this 
way, rising material costs are kept in public view at all 
times. The system of budgeting expenditures offers a 
most flexible method of keeping daily in touch with plant 
costs, and is a ready means of controlling these costs in 
line with current income. We are in a business to do better 
than simply “make ends meet”, but to provide future 
working capital and enhance the position of the Reading 
as a first-class business enterprise. 

We have found this system an efficient means of keep- 
ing our staff constantly alert to the unit costs of conduct- 
ing transportation. It has been helpful in planning our 
work to meet current and anticipated business fluctuations. 
In the present age of “hide-and- seek” production costs, 
this is one way to know at any time what the maintenance- 
of-equipment ratio is. 

The main shops of the railroad are located at Reading, 
Pa. About one-half of the mechanical personnel is em- 
ployed in the general work of the department in that city. 
This leads us now to the fourth phase of our endeavor 
to provide rolling wheels which gather no rust: advance 
scheduling of back-shop production. Monthly programs 
are of necessity made up in advance, so as to provide ade- 
quate time for budget analysis. Data covering the allotted 
mileage for power, I.C.C. requirements, mechanical con- 
ditions and all other pertinent details are reviewed before 
making shop schedules. This pertains similarly to the car 
department, both freight and passenger. Building pro- 
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grams, whether locomotive or car,-whether new or in- 
volving modernization, are dovetailed into the repair 
programs and adjustments in shop personnel made ac- 
cordingly. A schedule, once made up and management 
approved, is to be met, and in the time limit specified, and 
on the basis ot the money allocated. l 

As a practical example of this procedure it is worthy 
to review our method of building 30 modern steam loco- 
motives beginning in 1945. This program was somewhat 
unusual from the following aspects : 


We had a number of heavy Consolidation locomotives, 
which weighed over 70,000 Ib. per axle, and were thus 
restricted in a number of important territories on our 
property because of bridge limitations. A long-range 
study indicated the advisability of having a modern uni- 
versal steam freight locomotive to take up the slack 
and fit in with the Diesel program which we had in- 
augurated. The Consolidation locomotive had some 
assets, such as the outside wrapper sheet and portion 
of the combustion chamber, which could be efficiently 
used on our new Class T engines of the 4-8-4 design. 
Consistent with certain width, height, over-all length. 
and definite weight limitations between the trailer truck 
and front tender truck, 30 of these modern locomotives 
were built, having 70-in. driving wheels, 27-in. by 32-in. 
cylinders, 240 Ib. steam pressure, one-piece bed section 


‘and roller bearings. All were completed in the latter 


part of 1946 at the estimated cost as originally formu- 
lated in the beginning of 1945. 

We took the driving wheels from the Consolidation 
locomotive (which were 6114-in. in diameter), placed 
them under a smaller Consolidation unit, equipped the 
4-8-4 locomotive with a new engine truck, lateral-motion 
device, increased the cylinder diameter, and changed the 
boiler pressure (we found by checking that the tractive 
force could thus even be slightly increased, as the boiler 
design permitted a pressure increase), and secured a 
more flexible unit for colliery service in our coal regions 
and heavy yard switching operations. The tenders from 
the original heavy-duty Consolidation locomotives were 
changed into auxiliary water tanks for supplemental 
use with existing power. These programs, together with 
our addition of Diesel switching and freight power, have 
paid off well in the elimination of obsolete units and the 
standardization of existing rolling stock. 


Diesel Repairs at General Shop 


The repairing of our Diesel locomotives is dovetailed 
into our general shop schedule at Reading. As we have 
considerable plant capacity in the form of building space 
of substantially modern design at our disposal, Diesel 
repairing is being expedited on a gradual conversion 
basis of these facilities. We have adapted, as an in- 
stance of this procedure, our Whiting hoist formerly 
used for Mallet repair work to the needs of our Diesel 
power, which has served admirably for this purpose. 
This conversion is not only working as indicated on a 
facility basis, but is also proceeding on a personnel basis 
in the same manner. 

Now, a few remarks on how personnel training has 
paid off. Not many months ago, a mechanic approached 
me while on an inspection trip through our main shop 
and asked if we could start Diesel instruction classes 
for mechanics in the back shop; this gentleman stating 
that he had enlisted the names of some 25 to 30 men 
who were willing to spend their own time getting this 
instruction. This was, as you can readily understand. a 
most welcome proposal. The matter was properly cleared 
through the general chairmen of the shop crafts, we 
secured the services of the shop foreman in charge of 
Diesels, who is an adept instructor, and we had a series 
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>f classes right in the Diesel section of our shop going 
on two nights per week, to learn the practical phases 
»{ Diesel repair work. 

In our car shops (we have two large shops, one at 
Reading and one at St. Clair, near Pottsville, Pa.) dur- 
ng the year 1947, in addition to regular repair schedules 
>f over 350 cars per month, we built 1,000 new A.A.R. 
‘ype all-steel box cars, and began the conversion of a 
arge number of our passenger cars into modern up-to- 
late units; this latter program continuing all of this 
rear and into the next. We use the progressive system in 
‘ar repair and building programs, all movements of cars 
‘rom one spot to the next being set up on the second 
shift. A very close check is made on the cost of each 
ieries of cars in our ownership; a maximum cost being 
set up for repairs to each series, based upon the age of 
he cars. This serves as a guide to future schedules 
ind as replacement data to keep our equipment up to a 
lefinite standard. 


Innovations in Practice 


Reference was made earlier to the use of some innova- 
ions in the handling of mechanical department work. A 
‘ew of these processes for improvement will be mentioned. 

A method of pumping a hot stripping and cleaning 
nedium to overhead piping, permitting the solution to 
irop down over the sides of either a passenger car, freight 
‘ar or locomotive tender, is employed. This readily re- 
noves all paint down to the bare metal in a very short 
yeriod, reducing the number of employees from eight 
oreviously engaged in the work to two. 

The reclamation of pipe has been given due consider- 
ition, and we have set up a spot in our car shop for the 
:omplete checking and reclaiming of usable pipe. Of par- 
cular interest is the elimination of pipe fittings. In build- 
ng new cars or making extensive repairs to old cars, 
ill pipe fittings are eliminated and connections made by 
welding, except to the air brake equipment proper, and at 
‘he train-line connections at the ends of the cars. An 
iverage of three to six pipe fittings are eliminated by this 
»rocedure on each car, depending upon type of unit. 

The maintenance of Diesel equipment has been aided 
mmeasurably by the assignment of several members of 
yur test department to the daily checking of three items 
əf Diesel locomotive diet, namely, lubricating oil, water 
ind fuel oil. We have avoided frequent failures due to 
‘uel oil dilution in the lubricating oil, stuck injectors due to 
ı combination of fuel oil and lubricating oil character- 
stics. Radiator trouble, corrosion and cavitation prob- 
ems have been surmounted through the proper testing 
ind treating of water for Diesel power. By way of il- 
umination in this connection, we found one water which 
vas palatable for the human consumption, but was defin- 
tely injurious for Diesel locomotive use. An efficient, on- 
he-job test department is of incalculable value in the 
naintenance of steam and Diesel power. 

A special test rack for accurately ascertaining what 
akes place in the cylinders of steam-driven air compres- 
sors has been set up in our air-brake department. This 
dea was developed by the foreman in charge of this 
lepartment. Since its adoption, we do not have air-com- 
ressor failures. 


Safety 


One of the most important elements in the performance 
»f our daily tasks is the element of personal safety. We 
lave inaugurated a program which has been in effect for 
ieveral years, and we feel that continued improvement will 
ye forthcoming in this work, which is the sixth phase of 
yur discussion. 

We have shop safety organizations set up under the 
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general guidance of a safety supervisor, reporting to the 
superintendent of motive power. 

A safety rule book is furnished to each employee, and 
10- to 15-minute safety talks are held each week by the 
foreman in charge of each department, before beginning 
the daily work. At these discussions the supervisors cover 
several rules and explain their practical meaning. In ad- 
dition, each accident is thoroughly investigated to de- 
termine means of avoiding a similar one in the future. 
It is, of course, a cardinal rule, enforced by repeated on- 
the-ground checking, that a clean shop is the logical fore- 
runner of a safe shop, and a pertinent principle of good 
workmanship. We have found the element of safety to be 
one of the most fruitful mediums of efficient plant 
management. Along these lines each departmental super- 
visor reviews with the shop-craft representation, and his 
supervisory personnel, safety procedures which can be 
inaugurated to better the accident record. 


Planning the Future Equipment Inventory 


Early in our discussion we referred to our five-year 
program. As we also stated previously, adequate plan- 
ning is essential for future mechanical department effi- 
ciency. This is the seventh phase of our paper. We are 
endeavoring to maintain an unbiased, balanced outlook 
in the sense of procuring and allocating such new types of 
power and car. equipment to profitably meet the trans- 
portation demands, as best we can foresee them. By the 
end of this year we will have completely Dieselized the 
symbol-freight service on one of our divisions, and sup- 
plemented our fast freight and heavy freight service on 
the other two divisions with Diesel power. Our switching 
service, exclusive of mine runs and certain local freight 
runs, will be practically Dieselized with 660- and 1,000-hp. 
units, the large majority of which comprise the 1,000-hp. 
size. In our steam passenger service, by the end of 1948, 
we will have two classes of steam power; the bulk of 
which will be of the Pacific type. We are at present build- 
ing 10 new steam passenger locomotives in our shops at 
Reading, which will permit the retiring of older and 
smaller units. Due consideration was given in this pro- 
gram, on its inception, to a number of factors, some of 
which were: 

1—Possible daily mileage with existing schedules and 
length of run. Most of our assignments average 90 to 
120 miles in length. 

2—Future retirement programs, which will involve 
some of our present older Pacifics. 

3—Availability as dovetailed into present schedule re- 
quirements. 

4—Original costs compared to internal-combustion 
power. 

To strengthen further our suburban passenger service, 
we are adding to our present fleet of 100 multiple-unit 
power cars and 20 trailers 8 new power cars and 8 trail- 
ers. The new multiple-unit equipment will be of the 
“bride-and-groom” arrangement. The power cars will 
have four 500-hp. motors and, while the trailer cars are 
permanently attached through conventional couplers and 
jumper connections, they can be harmoniously operated 
in longer trains with our existing multiple-unit equip- 
ment. 

We are giving serious consideration to present motive- 
power trends as there is ample room for a radical change 
in the utilization of steam as a prime mover. In addition, 
the continued efficient use of Diesel motive power is 
of prime importance and we feel that further contem- 
plated improvements in steam-heating boiler design on 
Diesel passenger power will materially enhance the value 
of this particular type of equipment. We also feel that a 
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Gas Turbine Power: 


Wien talking about new type locomotives, one sys- 
tem that attracts considerable interest, among others, is 
that of the gas turbine locomotive. 

Much has been published of the expected advantages 
of gas turbine locomotives compared with existing types 
of motive power, so that it seems needless to elaborate. 
Operating experience will show what can reasonably 
be expected of this new prime mover. A few expected 
advantages or deviations from existing types of locomo- 
tives may, however, be mentioned to round out this 
description. 

As is well known, the steam locomotive of today, 
regardless of the splendid work it has done for over a 
century, operates at a low efficiency, while the Diesel 
locomotive, the prime mover with the highest efficiency, 
depends on a high-grade, quite expensive type of oil. 

The gas turbine locomotive, as contemplated today, 
operates either on bunker oil or on coal. The compari- 
son of the fuel costs for the three types of prime movers, 
including a gas turbine locomotive with a-regenerator as 
large as can be built into a locomotive cab, as published 
by John I. Yellott, Director of Research of the Locomo- 
tive Development Committee, is shown in Table I. 

This clearly indicates that the coal burning gas tur- 
bine locomotive, so far as fuel cost is concerned, will 
be the cheapest of all of them to operate, the fuel bill 
being almost one-third of that of a steam locomotive 
and somewhat less than one-half of that of a Diesel 
electric locomotive of the same rating. The great ad- 
vantage of the coal burning gas turbine, of course, lies 
in the fact that the coal reserves of the United States 
alone, are enormous, compared to the dwindling reserves 
of the known world oil deposits. It is desirable that the 
coal used for the gas turbine locomotive be of the same 
kind as that dumped on the tenders of steam locomo- 
tives. This necessitates that coal conditioning equip- 
ment be carried on the locomotive which complicates 
the gas turbine locomotive somewhat when compared 
to an oil burning unit. However, the building of special 
expensive stationary plants to accomplish the same is 
avoided. 


Initial and Operating Costs 


There exists, up to now, only one gas turbine locomo- 
tive in operation, with a few more under construction 
in this country and abroad. The costs of these locomo- 
tives can, in no way, be representative of the costs that 
will be reached after this new locomotive type is out of 
its development stage and is being built in large num- 
bers as is the case with other locomotive types today. 
However, we can roughly analyze the anticipated cost 
of gas turbine locomotives by taking into consideration 
that the mechanical parts and the electrical equipment 
(without gas turbine unit) will, no doubt, cost about the 
same for a coal burning gas turbine as for a Diesel- 
electric of the same rating. For an oil burning locomo- 
tive, the mechanical equipment will be somewhat 
shorter, lighter and cheaper than that of a Diesel-elec- 
tric. The gas turbine unit itself, being a comparatively 
simple machine, we expect to cost not more than Diesel 
engines of similar rating. Many cost estimates made in 

* Abstract of a paper presented before the Power Division of the Ameri- 
can Society of Mechanical Engineers at a meeting held at Portland, Ore., 


Se ber 7-9, 1948. 
Consulting Engineer, Allis-Chalmers Manufacturing Co., Milwaukee, Wis. 
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By W. Giger{ 


Description of Allis-Chalmers 
4,120 hp. gas turbine and two 
proposed locomotives of 3,000 
hp. and 4,120 hp. the former 
designed to haul six-car train 


the past for gas turbine locomotive projects lead us to 
believe that, on a quantity production basis, it will be 
possible to produce them at about the cost of Diesel- 
electric locomotives. 

Operating costs of Diesel-electric and steam locomo- 
tives have been established and the general consensus 
seems to be that Diesel-electric locomotives show a con- 
siderable saving as compared to steam locomotives of 
similar rating, based upon present day methods of serv- 
icing of each type. Some indications are that operating 
costs of the Diesel locomotive are, in many cases, lower 
than those of a steam locomotive of similar rating, 
while others show practically the same cost for both 
types of locomotives. 

The maintenance costs of the gas turbine locomotive 
should be lower than those of a Diesel locomotive, even 
when assuming that the maintenance of the mechanical 
and electrical parts is about the same as those for a 
Diesel-electric locomotive. Experience with a large 
number of gas turbines leads us to believe that the 
maintenance of the gas turbine plant will definitely be 
lower than that of a Diesel engine. This is easily under- 
stood if one realizes that the gas turbine contains no 
reciprocating parts and only very few bearings. The 
lubricating costs are practically negligible and the wear 
and tear of a turbine with no rubbing surfaces, water- 
jackets and all that goes with it, such as cooling radi- 
ators, pumps, etc., should be lower than that of Diesel 
engines. The maintenance and operating costs for a 
gas turbine locomotive, according to our estimates, 
should, therefore, be lower than those of a Diesel-elec- 
tric locomotive and considerably lower than those of a 
steam locomotive of the same rating. 

For the time being, the direct current electric system 
is used exclusively for the power transmission from the 
prime mover to the driving wheels. This system has 
shown its great flexibility and reliability in thousands 
of Diesel-electric locomotives. 

This system is quite heavy and expensive, and it is 
quite possible that it will, in the future, be replaced by 
some kind of hydraulic or mechanical transmission. 
Such drives, however, have not been developed and 


Table I—Comparison of Efficiencies and Fuel Costs 


Fuel cost 
Thermal effi- Fuel cost cents per 
ciency at per 1,000 million 
Type of Locomotive ‘ail—Per cent rail hp, hr. B.T.U 
Modern steam locomotive. 7 $5.47 15 
Diesel electric locomotive. 27 4.26 45 
Gas-turbine locomotive, oil burn- 
ing (Eastern United States)... 21 3.64 30 
Gas-turbine locomotive, oil burn- 
ing (Western United States).... 21 2.43 20 
Gas-turbine locomotive, ccal burn- 
ANG? E ti. Se cent 20 1.91 15 


tested yet, for the power range involved in modern 
locomotives. 


Coal Burning Gas Turbine Locomotives 


Bituminous Coal Research, Incorporated, through its 
Locomotive Development Committee, have under way 
two coal burning gas turbine locomotives. A contract 
for the furnishing of one power plant for one of these 
locomotives was placed with the Allis-Chalmers Mfg. 
Company. 

This turbine, now under construction, is of the open 
type and works with a maximum gas temperature of 
1,300 F. at the turbine. With an atmospheric tempera- 
ture of 70 F., at a speed of 5,700 r.p.m., the output at 
the turbine compressor shaft is 4,120 hp. A reduction 
gear is used to reduce the turbine speed of 5,700 r.p.m. 
to 2,000 r.p.m., suitable for the four direct current gen- 
erators; and for the auxiliaries, which in case of the 
coal burning gas turbine, absorb about 245 hp., and 
which are supplied from three phase generators spe- 
cially provided for, or mechanically driven as the case 
may be. A direct current auxiliary generator and an 
Allis-Chalmers Regulex exciter are connected to the 
gear housing, furnishing power for battery charging, 
control, and for the excitation of the main generators. 
Eight traction motors are connected in groups of two to 
each of the four generators. Two motors are perma- 
nently connected in parallel, thereby avoiding the tran- 
sition. Two field shunting steps will be used. The load 
control of the locomotive will be of a type whereby the 
output of the generator is controlled in such a fashion 
that the gas turbine is always loaded to work at the 
proper speed and temperature, regardless of the speed 
of the locomotive. 

Fig. 1 shows the Allis-Chalmers gas turbine plant 
now under construction, for this coal burning locomo- 
tive. It is equipped with a regenerator and at full load 
of 4,120 shp. and 70 F. atmospheric temperature and 
1,300 F. gas temperature, should reach a fuel to gear 
input efficiency of 24 per cent. 

Accounting for the auxiliaries, the losses in the gears, 
generators and traction motors, the efficiency of the 
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locomotive at full load measured at the wheel rims, 
amounts to approximately 19 per cent. The starting of 
the gas turbine plant will be accomplished by means of 
a Diesel generating unit of 200 hp. rating. A direct cur- 
rent generator will feed two of the main generators, 
working as motors, in order to accelerate the turbine 
set to a speed where ignition of the fuel oil readily takes 
place. After the flame in the combustion chamber has 
been established with oil, the change-over to coal is 
made. The locomotive will be designed for a maximum 
speed of 110 m.p.h. and will have a starting tractive 
force of 127,000 lb. at speeds up to 4.5 m.p.h. The con- 
tinuous tractive force will be 51,000 lb. at 22.5 m.p.h. 
and the one-hour rating 62,000 Ib. at 17 m.p.h. 

The coal handling, fly-ash separation and combustion 
chamber are being studied by the Alco Products Divi- 
sion of the American Locomotive Company while the 
mechanical parts of the locomotive are being designed 
by the American Locomotive Company. 


Turbine Locomotive and Cars for High Speed 


An effective way to operate at higher speed is to de- 
crease the weight of the cars, and, at the same time, 
lower the center of gravity appreciably. The first meas- 
ure permits the use of locomotives of lower ratings than 
would be the case with standard equipment. The lower- 
ing of the top of the cars by about 2% ft. furthermore 
reduces the cross section of the train, and thereby re- 
duces the air resistance of it. The lowering of the center 
of gravity permits the train speed to be raised without 
reducing the safety of operation. 

The gas turbine, on account of its exceedingly smooth 
operation, is ideally suited for train operation. Having 
this in mind, also its comparative simplicity, when com- 
pared with other locomotive prime movers, we studied 
the application of a gas turbine to a high speed locomo- 
tive having an unusually low center of gravity and a 
low roof line, matching that with a new type lightweight 
passenger car. For these passenger cars the center of 
gravity has also been lowered by using wheels of 
smaller diameter than are presently used. This can be 
accomplished by lowering the floor of the cars and by 
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Fig. 1—Cross section of 4,120 hp. locomotive gas turbine unit 
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Fig. 2—3,000 hp. gas turbine locomotive 


dropping the roof line to 11 ft. above the head of the 
rails, which is about 23⁄4 ft. lower than that of cars now 
used. 

The front of the locomotive is streamlined. In order 
to reduce the drag at high speed to a minimum, present 
with square car ends, the rear end of the last car is to 
be shaped to conform to aerodynamic requirements. 
The proposed locomotive for such a high speed train is 
shown in Fig. 2. It is equipped with a 3,000 hp. gas 
turbine and electric transmission. 

To operate safely at high speed, it is of importance 
that the center of gravity of the vehicles be as low as 
possible. This locomotive was especially studied for 
this purpose and represents a unit having its center of 
gravity only 4 ft. above the head of the rails. This is 
from 11⁄4 to 2 ft. less than that of presently used high- 
speed Diesel-electric locomotives and about 21⁄4 to 3 ft. 
less than that of modern high-speed steam locomotives. 

Fig. 3 shows the performance curves of this locomo- 
tive for speeds of up to 140 m.p.h. 


3,000 Hp. High Speed Locomotive 


The 3,000 hp. high-speed gas turbine locomotive con- 
tains an open cycle gas turbine. As proposed for oil 
burning, the locomotive weighs approximately 270,000 
1b., or 45,000 Ib. per axle. Two trucks are used, each 
truck containing two traction motors. 

The locomotive in question is designed for a maxi- 
mum speed of 150 m.p.h. 

The cars which match the cross section of the loco- 
motive, weigh approximately 45 tons. The number of 
passengers per car is 64, when used as coaches. 

Since this locomotive, with the proposed low slung 
passenger cars, is intended primarily for high-speed 
inter-city operation, it should pull from 4 to 6 cars. 

The electric power transmission is of the direct cur- 
rent type. A three-phase auxiliary generator of approx- 
imately 400 kva rating is used to produce electric power 
for the air conditioning, heating, hotwater and cooking. 

The cars have wheels 28 inches diameter. Between 
the trucks, the car floor is 2 ft. 3 in. above rails re- 
sulting in 11 ft. height of the roof of the car, with a 
clear height of about 8 ft. from the floor line to any 
fixture for lamps that might be attached to the inside 
of the roof. Over the trucks, this dimension is reduced 
to about 7 ft. 8 in. The car body is of a tubular girder 
design, thereby giving it the necessary strength. 
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Estimates show that a car of this kind could be built 
with a total weight of approximately 45 tons. If a six 
car train is not sufficient for long distance transcon- 
tinental train service, for instance, then two such trains 
having either 10 or 12 cars can be coupled and operated 
in multiple. 

The center of gravity of this car has been established 
to be also approximately 4 feet above the rail when 
empty and about 1.5 inches lower when fully occupied. 
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Curve 1—Train resistance for 6-car, 405-ton train 

Curve 2—Train resistance for 5-car, 360-ton train 

Curve 3—Train resistance for 4-car, 315-ton train 
Curve T—Accelerating time for 5-car train 


Fig. 3—Performance curve of 3,000 hp. gas turbine locomotive; 
train resistance and acceleration time 
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Fig. 4—4,000 hp. gas turbine locomotive 


The safety of operation of such a train is demon- 
strated by the fact that the turnover speed on a curve 
of 2,000 ft. radius (2.87 deg.), and having 6.8 inches 
super-elevation, is approximately 144 m.p.h. while this 
critical speed drops to approximately 115 m.p.h. for a 
center of gravity of 6 ft. above rail, and to about 105 
m.p.h. if it is 7 ft. above rail. 

The low weight of these cars and of the gas turbine 
locomotive results in cheaper vehicles, that can, with 
safety, be operated at higher sustained speeds than is 
the case with presently used standard railroad equip- 
ment. 


4,000 Hp. Gas Turbine Locomotive 


Allis-Chalmers has also made a study of a 4,000 hp. 
oil burning gas turbine locomotive of a somewhat novel 
design. Many new features are proposed for this loco- 
motive. These result in a locomotive which contains 
certain advantages not present in most of today’s truck 
type locomotives. It consists essentially of a cab con- 
taining the power-plant, two operators’ cabs, all neces- 
Sary auxiliaries, some oil and water tanks, steam boiler 
and two main and guiding truck groups. The main 
trucks contain each 4 driving axles, one traction motor 
and the gear drives for the axles, and individual axle 
drives. The individual axle drive proposed is of a de- 
Sign, containing no springs and needing no lubrication. 
It does not affect the springing of the locomotive, and 
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each axle can move up and down freely within the 
design limits of the journal box guides and spring de- 
flection. Each driving axle is equipped with a worm 
drive reduction gear box, consisting of a large gear 
wheel mounted on a hollow quill shaft, which surrounds 
the axle, and a multi-thread worm. The four gear boxes 
are rigidly mounted in the main truck frame, that is 
above the springs, and are, therefore, not subjected to 
any blows or the continuous movement of the axles 
with respect to the truck frame. The drive shafts of 
these gear boxes are arranged in the longitudinal center 
line of the truck. All gear boxes are connected by 
means of flexible couplings. The driving motor of each 
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Fig. 5—-Section through main truck and driving axle of 4,000 hp. locomotive 
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main truck frame is rigidly mounted on it, directly 
above the guiding truck, which is arranged at the out- 
side end of each main truck. The traction motor blower 
is placed directly above the traction motor, but fastened 
to the nose construction of the locomotive cab. A short 
air duct with a flexible air connection connects the 
motor and the blower. The gas turbine to be used for 
this locomotive is much the same as that previously 
described. In this case, however, no fly ash separator is 
needed and the combustion chamber is directly con- 
nected to the regenerator located above the turbine and 
to the gas turbine intake. 

The advantages that can be derived from a locomo- 
tive with this general arrangement are the following: 

1. Any unloading of the front drivers, due to the 
application of a tractive force on the truck, is auto- 
matically compensated by an increased loading of the 
rear drivers. Individual axles cannot slip because they 
are all mechanically coupled by the main driving shaft. 
No reduction in tractive force takes place during start- 
ing and the danger of slipping wheels is greatly re- 
duced. 

2. The danger of locking wheels when the brakes are 
applied is also reduced, because all axles are coupled 
and, therefore, all axles must lock if over braking 
occurs. 

3. Most dead weight is removed from the driving 
axle, thereby lowering the effects of blows, imposed 
upon it, by irregularities of the track. 

4. Wear and tear of the worm reduction gear drive 
is reduced because the drive is mounted above the 
springs and rigidly connected to the truck frame. 

5. Side thrust of the truck is reduced because the 
heavy motors are not located directly on the axle, but 
on the main truck frame above the springs and some- 
what higher than nose suspended motors. 

6. An individual axle drive requiring no lubrication 
at all, and which does not affect the springing of the 
truck is contemplated.. 

7. Alignment of the main drive shaft of each truck 
is assured, no universal joints are needed. 

8. Only one traction motor is used for each main 
truck, or two per locomotive. The number of commuta- 
tors, brush riggings, windings, etc., is thereby greatly 
reduced. 

9. This traction motor is not subjected to so much dirt 
and dust, as is the case with nose suspended motors, and 
it is not subjected to the continuous blows from the 
axle. It can conveniently be inspected and maintenance 
is easy. 

10. No air ducts for traction motor cooling air, along 
the locomotive frame, are needed, and the cable connec- 
tions lead only to one motor per truck. 

11. If only two traction motors are used, instead of 
eight of them, (as would be the case of a 4,000 hp. 
locomotive using nose suspended motors) these air 
ducts become very short. 

12. The electrical circuits are simple, in fact only 
two reversers and very few motor contractors are 
needed. 

13. 48 inch diameter driving wheels are proposed 
with a maximum axle loading of about 50,000 tb. 

14. The simplification of the electrical equipment, the 
arrangement of the traction motors as proposed, rigidly 
mounted on the truck frame, and the application of 
individual axle drives, is expected to result in lower 
and easier maintenance of the locomotive. 

The total weight of the locomotive has been estimated 
to be about 560,000 fb. The load on drivers amounts 
to about 8 x 50,000 = 400,000 tbs., whereas the guid- 
ing truck axles carry about 40,000 each, or 160,000 tbs. 
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total. The maximum speed of the locomotive is 100 
m.p.h.; tractive force at starting—122,000 fb. up to 
about 7.5 m.p.h.; tractive force, one hour—62,000 tbs. 
at 20.4 m.p.h. ; tractive force, continuous—51,000 tbs. at 
24.8 m.p.h. 

It is quite clear that a coupled multiple drive arrange- 
ment, such as is proposed in this case for a gas turbine 
locomotive can also be used for electric locomotives of 
a similar structure. 

[The conclusion of Mr. Giger’s paper described a 
3,000 kw. portable gas turbine power station—Ep1tTor] 


Rolling Wheels 


(Continued from page 91) 
new prime mover (the gas turbine), while in its infancy 
as applied to American practice, has interesting and future 
practical possibilities. 

Adequate tooling of shop facilities is of paramount con- 
sideration in improved maintenance. We have made a 
special study of a long range tooling program to meet 
this need. At present we have a number of up-to-date 
machine tools on order to facilitate economical and more 
accurate production methods, coexistent with roller bear- 
ing and Diesel maintenance. 


Loyalty 


In conclusion, I would like to speak of the eighth phase 
of our operation; it is that virtue which is so elusive in 
this day and age, the virtue of loyalty. Our policy in im- 
proving our performance is to instill in our personnel this 
vital element. We have endeavored to select the ap- 
pointive positions on a basis of enhancing this virtue. We 
feel that personal salesmanship by each supervisor can 
advance this cause and in this way bring out the prime 
quality which results in.an employee doing those things 
which not necessarily are always paid for but which he 
feels should be done to avoid failures or accidents and 
are in the main essential to the employees” and company's 
well-being. 

Here is a practical example: We recently completed a 
new five-car passenger train in our shops. Our manage- 
ment, in order to show the well-merited appreciation to 
our employees who built this train, gave them a ride on its 
initial test run from Reading to Harrisburg and return. 
One hundred and sixty-eight of our passenger-shop em- 
ployees were given this 120-mile ride on a Saturday 
morning, shortly after they had started work. Naturally 
this was a complete surprise to them, and the resulting et- 
fect on morale was most impressive. 

That good American way of conscientious adherence 
to intelligent, progressive, exemplary leadership is not 
dormant but very much alive. Those who have the ca- 
pacity for and are selected or promoted to exercise this 
leadership should do so wisely and humanely. Whether 
it be at work or play, our associates judge us, at least 
partly, in this manner: 


It isn’t whether you won or lost that is placed against 
your name; the thing that counts when the chips are down 
is how you played the game. 


Diviston 3 of the Interstate Commerce Commission has 
extended for another year—from January 1, 1949, to January 
1, 1950—the period within which railroads must install AB 
brakes on all freight cars used in interchange service. The 
extension order, dated August 27, also fixes January 1, 1982, 
as the new deadline for equipping non-interchange cars. 
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Time For the 
Second Step 


With over 50 welded locomotive boiler shells either 
in service or on order as of April 1 of this year, weld- 
ing can be said to have taken its first major step not 
only in useful application to the locomotive boiler but 
in its acceptance by the railroads and by the Bureau 
of Locomotive Inspection. And now, because welding 
has proved itself successful in improving the boiler 
shell, it is an opportune time to consider the extension 
of this method of metal joining to other parts of the 
boiler where it can be employed profitably. 

One field that seems ripe for the invasion of welding 
is securing staybolts in place, without the bolt previous- 
ly being threaded. While seal welding the present-day 
threaded staybolt has been successful both in prevent- 
ing leaks and in extending the life of firebox side 
sheets, and has thereby improved the insulation of the 
threaded staybolt, it should be considered more in the 
light of a temporary expedient than as the final solu- 
tion to the staybolt problem. Threading is an un- 
necessary intermediate step; welding alone is strong 
enough to hold the staybolt without additional me- 
chanical assistance from the threads. The unthreaded 
staybolt, welded in place, may very likely be developed 
to the extent where it will be far stronger and safer 
than the threaded staybolt, either with or without seal 
welding. This should be true with regard to fatigue 
strength as threading, like any other process which 
causes abrupt changes in cross section, renders a part 
substantially more vulnerable to fatigue failures. 

Tests completed two years ago by a special A.S.M.E. 
committee have resulted in the acceptance of the fusion 
welded staybolt in lieu of the threaded bolt for power 
boilers. While the locomotive boiler is subjected to 

greater thermal stresses than the stationary boiler, 
` the variation is one of degree rather than of basic 
difference. The comparative merits of the two types 
of staybolts as found in stationary boiler service 
should, therefore, hold generally true for locomotive 
boiler use. 

One of the principal objections that may arise to 
mere extended use of welding in railroad work, both 
on the part of railroad men and government regulating 
agencies, is that welding failures frequently result 
from poor workmanship rather than any inherent 
weakness in welding itself. Thus, while welding 
properly done may be satisfactory for a given job, its 
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use may not meet with approval because of the risk of 
a defective weld and the difficulty of determining the 
soundness of the weld. Because of this, resistance 
to the welded staybolt may develop, and means of 
insuring proper workmanship must be found. With 
a system for insuring that the work will be done by 
competent welders and a series of operational stand- 
ards for welding the threadless stays in place, there 
remains no inherent reason why welded threadless 
staybolts should fail to take their place with the 
all-welded firebox, welded patches on side sheets, the 
building up of worn staybolt holes by welding prior 
to rethreading, or the many other welding operations 
performed daily on important load-carrying members 
of cars and locomotives. 


Production Principles 

The rip-track spot system of repairs introduced by the 
Norfolk and Western at Bluefield, W. Va., as described 
in the September issue of the Railway Mechanical 
Engineer is a noteworthy achievement for two reasons. 
First, the system has stepped up the efficiency of this 
repair facility an estimated 25 per cent. Second, these 
results show that more consideration should be given 
to the application of established production principles 
in railroad maintenance work. 

Without increasing the working force at Bluefield 
the number of cars repaired at this point during the 
first three months of 1948 was 4,839, an increase of 
833 cars, or 20.7 per cent, over the 4,006 cars repaired 
in the first three months of 1947 before the new repair 
system was placed in operation. At the same time 
there was an increase in heavy repair work of 17.8 per 
cent. Because of this increase in heavy repairs it is 
difficult to make an actual comparison but it has been 
conservatively estimated that the over-all gain in car 
repair efficiency is 25 per cent. This gain in output is 
enough of a reason for looking into what was done 
to make this accomplishment possible. 

The results are due to the application of production 
principles well known to the automotive industry 
where assembly lines are used extensively to move the 
work to the men and their tools. It also involves the 
use of mechanized material-handling equipment to 
eliminate much of the time and practically all of the 
heavy manual effort required to lift and move heavy 
car parts. It is obvious that the time required for 


(579) 97 


mechanics to move themselves and their tools from 
one location to another to get to the job is time during 
which no productive work can be performed on that 
job. Therefore, there has necessarily been a great 
deal of time wasted in the usual car repair yard for 
that purpose when the bad-order cars are scattered 
over long stretches of track. The N. & W. is moving 
the work to the men at Bluefield, by rolling the cars 
to the relatively small working area in which the re- 
pairs are made. Such a procedure permits the men 
to put in practically all of their time on the actual 
repair operations which naturally results in greater 
production per working day. . 

The material-handling problem has been solved by 
the use of mechanized material-handling equipment 
at many car repair yards where paved roadways have 
been installed. However, the Bluefield layout has two 
advantages over the usual rip-track set-up; the supply 
lines are shortened by the concentration of the work 
in a small area, and because of this situation the time 
saved by the material-handling equipment in actual 
transportation work can be utilized to good advantage 
by making the equipment available for assisting in 
the actual repair operations. Mobile cranes and lift 
trucks are invaluable for lifting and moving heavy 
repair parts into position on the cars. Another mate- 
rial-handling feature of the layout is the convenience 
of having all storage bins for small parts within a few 
steps of the repair work where the parts can be ob- 
tained easily without being carried by the workmen 
or without waiting for delivery by truck or cart. 

While the stepping up in efficiency is important 
during this period of high wages the significant point 
about the Bluefield system is the fact that production 
principles have been applied intelligently to a phase of 
maintenance work which has always been handicapped 
by adverse working conditions. These same principles 
can be used effectively in any car repair yard. 


Longer Motor Life 


Some electric traction motors on electric locomotives 
have been run for more than thirty years without re- 
winding. They have not been dipped and baked, but 
only painted periodically with an air-drying varnish. 
This is apparently not practicable in the case of road 
Diesel traction motors, since they are worked much 
harder. It is common practice to bring traction motors 


into the shop every 200,000 miles for cleanups which in-. 


clude dipping and baking, and bringing worn parts back 
to size, and replacing bearings with others which have 
been rebuilt by the manufacturer. Rewinds are required 
about every fourth cleanup. It would be possible to so 
reduce motor loads that they would last indefinitely, 
but this would jeopardize an investment ; the locomotives 
would not be able to earn their salt. 

But there is much evidence being developed which 
indicates that periods between cleanups can be extended 
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and motor life increased. Bearing failures which were 
once common, have been reduced to a point which in- 
dicates that they are not the limiting factor on mileage 
between cleanups. Improved insulating materials and 
better shop methods are also having a salutary effect. 
Perhaps most important of all is the education of loco- 
motive operators—showing them how they can obtain 
maximum locomotive performance without undue short- 
ening of motor and generator life. One of the frailties 
of the Diesel locomotive is that it can be abused without 
producing any immediate evidence that a failure is im- 
minent. Conversely, by improving their operation, they 
can, in many cases, be made to produce more ton miles 
than they are at the present time. 

One bit of evidence indicating potential increase of 
life was brought out at the discussion of the joint com- 
mittee on motors, presented at the meeting of the two 
A. A. R. Electrical Sections, in Chicago, on September 
15. One railroad reported having run a Diesel traction 
motor for 11 years and 4,000,000 miles before rewinding. 
The reasons for this length of service were not given, 
and apparently not known, but it serves as a bogie for 
what the railroads may eventually have as regular 
practice. 


The Yardstick Is Ne More!” 


Not long ago a comment came to our attention that 
rather made us sit up and take notice because it was 
disturbing for it inferred that the men who have spent 
their lives building and repairing cars and locomotives 
have a deep-rooted prejudice against the accuracies 
which are accepted practice in many other industries 
such as the automotive, electrical and mochine tool. 

It has long been a means of entertainment around 
conventions and other gatherings where railroad men 
are present to poke a little fun at the railroad shop man 
because he “builds locomotives with a two-foot rule or a 
yardstick on which there are no calibrations less than 
an eighth of an inch.” Well, there are two sides to that 
story, too, for among our acquaintances is a well-known 
shop superintendent who came to the railroad industry 
after having spent a substantial part of his life in the 
automotive industry and he came with a zeal to find out 
for himself just why a locomotive couldn't be built with- 
out having a “pound in the boxes on the break-in run”. 
He found out and, to use his own words, he “fitted the 
first two or three up so tight that they couldn’t pull them — 
out onto the transfer table”. 

Seriously, though, there are a lot of people who think 
that the railroad shop man doesn’t know what a thou- 
sandth or a ten-thousandth of an inch means. Those 
people just don’t seem to realize that in the hundreds 
of machine and fitting operations necessary On axles. 
rods, wheels, cylinders, motion work, air brake parts, 
reverse gear parts, throttle valves, injectors, etc., the 
shop man has been working to these tolerances for 
years. The amazing part of it all is that only the caliber 
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of a mechanic that one finds around a railroad shop 
could never work to such tolerances with the obsolete 
machine tools that many railroad managements think 
are “good enough”. 

Now comes the Diesel-electric locomotive and its 
hundreds of working parts fitted to thousandths and 
ten-thousandths. In fact, this publication carried an 
article on wheel work for Diesel power where the finish 
called for on a wheel hub was in micro-inches. The 
railroad didn’t have a machine in the shop that could 
do a production job and deliver the accuracy required 
so it didn’t temporize with progress or conditions—it 
just went out and bought a modern machine to do the 
job. That is what is going to have to be done in a lot 
more cases, 


An Important 

Salvage Campaign 

The week of October 3 has been designated as National 
Employ-the-Physically-Handicapped Week by Pres- 
ident Truman’s committee responsible for its observance. 
It will have passed before this issue reaches its readers. 
But the objective to which the week’s observance is in- 
tended to draw attention’ will not have been accom- 
plished ; that requires the consideration of managements 
as well as supervisors all down the line and will take 
time. 

The objective is to reclaim as many of the half mil- 
lion handicapped Americans, including 100,000 disabled 
veterans who are now unemployed or seeking new jobs, 
and the additional million handicapped Americans who 
could be made employable through medical service and 
training to prepare them for jobs suitable to their re- 
maining abilities. This is a task for which railroads 
share responsibility with every other type of employing 
organization in America. 

Specifically, the objectives of the week were (1) to 
promote employer acceptance of men and women with 
physical impairments; (2) to promote favorable atti- 
tudes toward these workers by the general public; (3) 
to make known rehabilitation and employment services 
now available to impaired workers through state employ- 
ment services and state offices of vocational rehabilita- 
tion, and (4) to promote continued employment of the 
handicapped now working and raise the morale of those 
seeking work. Surveys show that men and women with 
physical handicaps can hold their own in many kinds 
of jobs, some of them highly specialized. A comparison 
made by the Department of Labor in co-operation with 
the Veteran’s Administration of 11,000 physically handi- 
capped workers and 18,000 able-bodied workers in 109 
plants over a period of two years is said to have demon- 
strated that the handicapped workers, in jobs suited to 
their abilities, are as efficient, as stable, as reliable, as 
careful, and as versatile as the able-bodied workers with 
whom they were compared. 

Physical handicaps are caused by the hazards of rail- 
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way employment, though improvements in railway 
motive power and rolling stock, tracks and signals, in- 
cluding train control and communications, operating 
practices and safety movements have materially reduced 
the rate. Railroads have always found employment for 
at least some of those whose handicaps arose from acci- 
dents while in railway service. A careful study of the 
possibilities would, no doubt, make it possible for them 
to reach out beyond their own employees and take in 
some of the other physically handicapped workers avail- 
able through statement employment or vocational educa- 
tion offices, certainly to their own advantage in periods 
of labor shortage. Such employees, once absorbed, may 
well set some new standards of loyalty. 


Keeping Boilers Intact 


A knowledge of the loss of life and property caused by 
the uncontrolled forces let loose when a crown sheet 
fails should be sufficient reason to make the railroads 
willing to take any possible action which would eliminate 
this waste of men and equipment. Some of the steps that 
could be taken were presented to the Mechanical Divi- 
sion meeting at Chicago by Commissioner Patterson of 
the Interstate Commerce Commission and John M. Hall, 
director of the I.C.C. Bureau of Locomotive Inspection. 
Their suggestions seemed more than reasonable when 
consideration is given to the seriousness of the situation. 

Mr. Hall pointed out the need for issuing definite 
orders to the engineman to kill the fires when the crew 
members are confronted with a low-water situation. It 
seems absurd that some engine crews are willing to risk 
their own lives by gambling with an empty water glass 
but investigations prove that the willingness to take that 
chance does exist. A logical answer to this situation is 
the removal of the responsibility for traffic tie-ups from 
men with such poor judgment by issuing definite orders 
with an appropriate penalty for disobeying them—if the 
culprit survives. 

Both Commissioner Patterson and Mr. Hall called 
attention to a lack of understanding on the part of 
enginemen in the functions and proper use of low-water 
alarms, fusible plugs and devices that improve the water 
circulation. Placing a piece of equipment on a locomotive 
without telling the enginemen what it is for and what it 
will do will not only limit its usefulness but may nullify 
completely its value. An engineman should know his 
locomotive. 

It was also indicated that some installations of these 
safety devices have not been adequate for the purpose 
for which they were intended. Boiler explosions are too 
disastrous to permit any poor design work to creep into 
the picture. Furthermore, an inadequate installation 
could very well be worse than none at all because it 
could fool men into believing they have protection which 
actually doesn’t exist. 

All of the suggestions make sense and, if heeded, 
they should help to eliminate crown-sheet failures. . 


(581) 99 


With the 
Car Foreman and Inspectors 


Air Hose and 
Steam-Heat Assembly 


Two power-operated devices at the Kansas City South- 
ern’s Pittsburg, Kan., shop facilitate the assembly of air 
couplings, signal hoses and steam-heat connections. Both 
devices are equipped with easily and quickly interchange- 
able appurtenances that permit the performance of any 
assembling operation and some dissembling operations on 
any of the above three connections. 

The blank hose rests in two blocks that are welded to 
the top of the bench and into the tops of which has been 
machined a semi-circular groove for holding the hoses. 
Two similar-shaped blocks clamp over the top of the hose 
and hold it securely in place for the application of the 
end fittings. The clamping force is supplied by a vertical 
air cylinder that is joined through a clevis at the piston 
rod to a l-in. plate to which the top clamping blocks are 
bolted. With the hose clamped in this position, the end 
fittings are applied by two horizontal air cylinders bolted 
to the bench. 

The various fittings on the different hoses are applied 
with the aid of adapters that screw on the ends of the two 
piston rods. The adapter for applying couplings is de- 
signed to hold the signal-hose coupling but is used also 
for the air-line coupling through the use of an easily 
applied filler piece. The coupling adapter is formed to a 
plate 7/16 in. thick and about 4% in. long. The first 
134 in. from the threaded end is 2% in. wide and the last 
2% in. is 234 in. wide. There is a slot 14 in. by 134 in. 
in the end which, in combination with the non-straight- 
edge surface of the end, holds the coupler snugly on the 
adapter. Air pressure in the cylinder moves the piston 
rod and adapter outward and forces the coupler end into 
place on the hose. 

Air-line couplings are applied in the same manner 
with the same equipment, but with one additional attach- 
ment that snaps in place. This is a filler piece to take 


Device for gripping air- and signal-hose clamps to remove the 
clamp bolt—The heavier steam-line connection clamps are com- 
pressed on this same arrangement to facilitate removal of the 
clamp bolt 
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Coupling being applied to an air-line hose—In the foreground 
are convenient storage bins for Couplings, clamps and nipples 


up the greater space between the gasket seat and the 
member that holds the couplings together that exists in 
the air-hose coupling over the signal coupling. The filler 
piece is U-shaped with a distance between the insides of 
the two legs equal to the thickness of the coupler adapter. 
One leg of the filler piece is 21⁄4 in. long and the other 
114 in. The long leg fits between the gasket seat and the 
member that secures couplers together. It causes the 
air-hose coupler to fit snugly to the coupler adapter. 

The air cylinder on the other end of the hose applies 
the nipple that goes on the one end of either the air or 
the signal hose and both nipples of steam-heat connections. 
One circular adapter that screws on the end of the piston 
rod is used for both air and signal hoses. This adapter 
is cylindrical and 2 in. long on the inside with an outside 
diameter of 27 in. and an inside diameter of 17 in. The 
nipple fits inside this and is forced into the hose by the 
air piston. The adapter opening is reduced to 1-3/16 in. 
by a bushing for holding signal-line nipples. 

The steam-heat connection adapter threads to the pis- 
ton rod. The nonthreaded end fits inside the nipple 
opening. Between the plain shaft and the threaded end is 
a collar which backs up the nipple while it is being forced 
into place in the hose. Both the straight and the offset 
nipples are applied with the same adapter. To align the 
offset nipple with the center line of the hose a “hillside” 
washer is used. The washer is 21⁄4 in. in diameter and 
has one flat face which rests against the adapter collar. 
The other face slopes from a distance of 4 in. from the 
flat face to a distance of 134 in. It backs up the offset 
nipple during application to the hose. 

The bench rests on a wood block on each end that is 
4 in. by 5 in. by 28 in. To the top of the wood is attached 
34-in. plate bent to the shape of a large channel. The 
plate which forms the top of the bench, and to which the 
horizontal cylinders bolt, is welded to this vertical sup- 
port. The vertical cylinder bolts to a channel 3¢ in. by 
3 in. by 11 in. which is welded to the bench. The top of 
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the bench extends far enough to accommodate three boxes 
containing couplings, clamps and nipples. 

The first step in dismantling all three types of connec- 
tions and the final step in assembling steam-heat con- 
nections is performed on the second power device. This 
device grips the clamp of all hoses for removal of the 
clamp bolt. It grips and compresses the steam connection 
clamp to ease the job of removing the bolt. 

The clamps are compressed or held by the force of a 
6-in. air cylinder bolted to a plate 114 in. by 6 in. by 36 in. 
A clevis attached to the end of the piston rod is pinned 
to a 34-in. plate 6 in. high. This is welded at the bottom 
to the center of a horizontal plate 2 in. wide that runs 
in a slot % in. deep milled in the plate to which the cylin- 
der is bolted. The vertical and horizontal plate together 
form a crosshead. The slot is partially closed over by two 
plates 1⁄4 in. by 2 in. by 18 in. which bolt flush with the 
outside edges of the cylinder plate. The inside edges of 
the plates are 1 in. apart, which gives room for the verti- 
cal plate to move up and down and provides a top guide 
surface for the horizontal plate. One clamping jaw is 
attached to the crosshead and the other to the bench. 

A pair of jaws each with a semi-circular opening in 
the contact end hold hose clamps for cutting the clamp bolt 
and compressing the steam-line clamp for removal of the 
bolt. Each jaw plate has two holes in which fits a member 
shaped similar to a sickle. Two bolts in the portion equi- 
valent to the handle of the sickle fasten each of these 
members to the jaw plates. The end of the blade fits the 
hose clamp at the bend just below the clamp-bolt hole and 
compresses these ends together for insertion and tighten- 


ing. 


Roller-Bearing 
Mounting Press 


The Union Pacific has constructed a press for mounting 
stock-car roller bearings and passenger-car roller bearings 
used on axles up to 5% in. by 10 in. at the shops in 
Omaha, Neb. The press is complete with equipment for 
lifting, turning and holding a pair of wheels in place for 
mounting roller bearings. Adjustments to compensate 
for different-size wheel diameters and jacks for pressing 
the roller bearings in place are incorporated. 

The bottom of the machine is made from two old 
scrap sections of rail spaced several inches apart. The 
wheels are rolled down the shop track and up an incline 
which is made by cutting a 3-ft. length of scrap rail to a 
taper. Each rail length is set on top of the shop track. 
After a pair of wheels is rolled up the incline, the wheels 


The Union Pacific's roller- 

aring mounting press 
with a pair of wheels ready 
to be rolled into place for 
mounting the bearings 
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are positioned by dropping into the depression between 
the two sections of rail which comprise the main base of 
the press. Before mounting, the lateral is checked by 
assembling the inside and outside rollers, the spacer and 
the housing on an old axle with a water guard mounted. 
The axle is raised with a 25-ton air-motor-di%ven jack 
which fits under the center of the axle. The jack is carried 
on a four-wheel dolly which runs on the base rails. To 
the shaft is fitted a holder in which the axle rests while 
being lifted and held for application of the bearings. 

Each side of the press is made from two scrap sections 
of rail which form the main vertical support. The rails 
are reinforced and supported by three equal lengths of 
angle iron, 2 in. by 2 in., welded together to form a tri- 
angle. The main vertical members of each side are joined 
together across the top by two transverse parallel lengths 
of 2-in. by 2-in. angle welded at each end to the top of the 
vertical scrap rail sections. The 100-ton air-operated 
jacks which press the bearings on the journal are sup- 
ported from the top of the transverse angle irons through 
¥-in. plates welded to the top of the angles. The support 
for each jack is adjustable up or down by a wing-nut. 

The nut fits on the threaded end of a double-hook 
member shaped like an inverted Y. The threads are on 
the portion of the stem above the %4-in. plate. Turning 
the wing handles clockwise tends to tighten the nut on 
the stem, and, due to the restraining influence of the 
plate, raises the double-hook member. This lifts the jack 
to the desired height as the jack is carried in a suitably 
shaped sling made from 1-in. pipe that hooks into a right- 
angle bend on each of the arms of the Y. The jack is 
raised or lowered in a straight vertical motion and the 
shaft kept horizontal by the action of a 9/16-in. plate to 
which the base of the jack is welded. The plate has four 
U-clamps which slide over a 14-in. plate welded vertically 
to the main vertical rail supports. 

Normally, roller bearings are pressed on by the jack 
shown on the right in the illustration. The other jack is 
used to back up the axle through a filler piece made of 
4-in. round stock suspended by a chain from a bar that 
lies across the two top angle irons of the press. After the 
bearing assembly has been pressed in place on one jour- 
nal, the mounting pressure is released, the backing-up 
stock swung clear, the axle raised for turning 180 deg., 
and the axle then lowered to the original height for 
mounting the second bearing. 

A step-size journal is used in the stock-car roller-bear- 
ing program, in which 300 cars have been equipped with 
roller bearings and 500 more are undergoing conversion 
from plain bearings. The step-size journal permits the 
continuance in service of existing truck frames which 
are used in conjunction with scrap passenger-car wheels. 
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Shadow-Lined 
Passenger Cars 


The Shadow-Lining of passenger-car exteriors to simu- 
late Auta stainless-steel side sheathing was first given 
pane Papplication on an Atchison, Topeka & Santa 

e lounge car No. 1361 at its Topeka, Kan., shops in 
June, 1947. Since that time, the process has been further 
improved until, with proper painting procedure, it takes 
exceptionally keen eyesight at a distance of 50 ft., or 
more, to tell the painted and shadow-lined flat car side 
from fluted, stainless steel construction. 

The advantages of Shadow-Lining are apparent since 
both new and older passenger cars with flat sides painted 
by this method may be placed as desired in trains of 
stainless-steel cars without destroying the train effect. 
The Santa Fe is now completing a program of modern- 
izing over 100 cars with this type of side finish and it 
is also being tried experimentally on other railroads. 


Shadow-Line Painting 


The process of Shadow Lining, as carried out on the 
Santa Fe is as follows: 

Sandblast or shotblast the entire exterior of the car; 
roof, sides, ends and skirt. Care is taken to remove all 
black paint, car cement, grease, etc., as this material 
will bleed through the finish. 

Apply a priming coat of paint—steel-car primer, 5 
gal. per car. The drying time is 24 hr., minimum. 

Apply a surfacing—steel-car surfacer reduced to a 
consistency for handling with a spray gun (surfacer 
required approximately 3% gal. and 1% gal. turpen- 
tine). The drying time is 12 hr., minimum. 

Putty and knife-in steel-car surfacer as received from 
the manufacturer. No thinner is used. Where neces- 
sary, apply a second coat of surfacer with knife. The 
drying time is 12 hr., minimum. 

Apply a second surfacing coat—steel-car surfacer re- 
duced to a consistency for handling with a spray gun 
(surfacer requires approximately 3% gal. of turpen- 
tine). The drying time is 12 hr., minimum. 

Sandpaper the entire car with wet or dry No. 180 
sandpaper until a smooth surface is obtained, using 
water with the sandpaper to obtain good results. 


Applying the Aluminum Coating 


Apply the first aluminum coating wet—Use 114 tb 
of aluminum paste to 1 gal. of A-2424 aluminum vehicle. 
Reduce the above by adding one pint of No. 40 reducer. 
Apply to the roof, ends, sides and skirts. Approxi- 


mately 25 gal. will be needed for two coats. Battery 
boxes and all underneath equipment projecting below 
the skirt are painted at the same time as the skirt. 

Apply the second aluminum Mist Coat. The alumi- 
num mixture is the same as the first coat, except for 
being reduced with 20 oz. of No. 40 reducer to 1 gal. of 
aluminum mixture. Caution: Application of the second 
coat must be started within 2% hr. after the start of 
application of first coat. 

Apply a clear coat (Light coat, mixed 2 parts S.S. 
clear finishing coat with 1 part A-2424 aluminum ve- 
hicle). Reduce the above by adding 1⁄4 gal. of No. 40 
reducer to each gallon of mixture, approximately 5 gal. 
being required for one coat. Caution:—The applica- 
tion of this clear coat must be made 2% hr. after the 
last aluminum coat is applied. The drying time is a 
minimum of 48 hr. or more, depending upon humidity 
conditions. 

Apply chalk lines to car sides to indicate the location 
of Shadow-Line painting after the aluminum paint is 
surface dry. Care is taken to see that the chalk line is 


straight, Santa Fe experience being that a 15-ft. length 
line will give desired results. 


(2) Close-up showing how closely the Shadow Lining simulates 
fluted stainless steel construction 


(1) Shadow lined Pullman Car on The Atcheson, Topeka, & Santa Fe 
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Apply a 1%-in. wide masking tape to the car sides 
with the bottom edge of one piece of tape on each chalk 
line. About 3,200 lineal ft. of masking tape will be 
needed per car. Eight hundred feet per car of 4-in. 
masking tape is required in addition to protect other 
surfaces of the car side from black Shadow-Line paint. 

Apply the shading black to the car sides only. The 
shading black enamel is reduced by adding one part of 
No. 5 reducer and one part of S.S. clear finish to one 
part of shading black. 

Additional reducer may be needed and a test can be 
made by spraying a piece of glass. If light is visible 
through the black paint, it is satisfactory for use. If 
light is not visible, additional thinner and S.S. clear 
should be added. Use a small lettering spray gun, hold- 
ing the nozzle about 3 in. from the side of the car. Ap- 
proximately 1 gal. of shading enamel black is required 
per car. 

A clear finish coat may be applied immediately after 
the black Shadow-line painting is completed. The first 
finish coat, with medium thickness of film, consists of 1 
gal. of S.S. clear finishing coat reduced with 20 oz. of 
No. 40 reducer. Approximately 6 gal. of material is 
required per coat. The second finishing coat is the same 
material as the first coat, applied to the entire car. 

Trucks and underframe are thoroughly cleaned, all 
loose paint and scale being removed with wire brush or 
scraper and grease with benzine. The trucks receive 
two coats of aluminum paste mixed in No. A-2424 alu- 
minum vehicle. No drying time is needed between coats. 

The underframe from end sill to inside of body bolster 
receives two coats of aluminum paste mixed in No. 
A-2424 aluminum vehicle. It is not necessary to paint 
the entire underframe as only those parts which are 
visible from the outside of the car are painted. 

The name Santa Fe on the letter board and the car 
number are lettered with Dupont’s Dulux No. 95-7469, 
Item 2168, black lettering enamel over the aluminum 
coating. Two coats of black lettering paint are applied. 

The second lettering coat is applied after the first 
coat has been applied to name and number plates. 

The name plates are lettered at the same time the car 
side is Shadow-Lined. A clear-finish coat is applied 
over the nameplate lettering. 

The products designated by type or number in this 
article, except as specifically noted, are those marketed 
under the trade name of Murphy and are manufactured 
by the Interchemical Corporation, Newark, New Jersey, 
which manufacturer also developed the process as used 
by the Santa Fe. 


Small Angle and 
Channel Hole Punch 


The production of small angles and channels for 
freight car application requiring a series of small holes 
is speeded up at the Marshall, Tex., shops of the Texas 
& Pacific by a punch and die applied to a punch and 
shear.. The punching arrangement will accommodate 
channels from 3 in. to 5 in. with a metal thickness from 
¥ in. to % in. Holes from %-in. to 34-in. diameters may 
be punched, in steps of 1/16 in. with the center of the 
hole a minimum distance of % in. from the inside of the 
leg of a channel or an angle. 

The holes are made with a series of appropriate sized 
punches that fit in the head of the machine. The die 
consists of a cylinder 3-in. outside diameter on which 
the two edges against which the legs of the channel or 
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Die for punching holes from 4-in. to 34-in. diameters in small 
angle and channel iron. Holes may be punched with the centers 
as close as %-in. from the nearest perpendicular edge 


angle are placed are faced flat. An opening 11⁄4 in. in 
diameter and 1 in. deep in the holding cylinder accom- 
modates the different sized die inserts. The hole in the 
insert is 1/32 in. larger in diameter than the punch with 
which it mates. 

The die holder is welded to a 34-in. plate 6 in. high, 
9 in. across the base and 41⁄4 in. across the top. It is 
reinforced by another piece of 34-in. plate welded to the 
machine base and to the die holder mounting. 


Underside of modern passenger car showing electrical equipment 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Holding Clamp 
Leaves Surfaces Free 


A holding clamp in use at the Texas & Pacific’s 
Marshall, Tex., shops permits the machining of all but 
one surface of many locomotive parts with a single 
setup. Used for shoes and wedges, guides, binders, 
truck jaws, pedestals, crosshead gibs, etc., the clamp 
reduces the floor-to-floor time for machining and in- 
creases the accuracy of alignment of one surface with 
another. Both of these objectives are accomplished 
through the reduction of the total number of setups 
required for machining all surfaces. The clamp further 
permits the simultaneous machining of as many pieces 
as the machine bed will hold. 

The overall dimensions of the clamp are made to suit - 
the size work pieces they will be used to hold. They How the multiple clamps hold the shoes in place without inler 
are norrower and not quite as high as the piece to be fering with the machining of the surfaces—In the foreground is 
machined. The clamp is held to the machine bed by a Ps clamp resting on the machine bed showing the bolt head thet 
%-in. bolt with the head formed to fit the T-slot. The fithtenine the rat ohich secures tint nlocey oF the donp fe 
bolt fits through an 11/16-in. hole, and the clamp is 
tightened to the bench with a nut on the threaded end. 

The clamp is held in alignment by a tongue on the bot- machine bed will accommodate, as many clamps as will 
tom which is made 1/32 in. narower than the T-slot. be needed (one more than the number of work pieces 
To permit the nut to be tightened with a socket wrench in each row) are placed in the T-slots at intervals ap- 
and to avoid any projection above the top of the clamp, proximately the length of the work piece. The work 
a slot 134 in. square and 3% in. deep is cut through the pieces are placed on the table with a clamp on each end 
center of the clamp. Teeth are cut horizontally on the of the row and one between each two work pieces. 

holding edges of the clamp to hold the work more firmly. After the work pieces are aligned with a surface 
There are eight teeth to the inch, each cut with a hori- gauge, a pressure bar at one end of the row tightens the 
zontal base and a 60-deg. slope to provide maximum pieces end to end. The pressure bar is a piece of stock 
gripping action. 10% in. by 1% in. by 2% in. with a %-in. bolt through 

To set up from one to as many work pieces as the it that acts as a set screw. The back of the pressure bar 
rests against two shouldered cylinders. The top part 
of these cylinders is 114 in. in diameter and the bottom 
turned to a size that will fit freely but snugly in holes in 
the machine bed. The front face of the pressure bar is 
against the clamp at the end of the row. Turning the 
set screw in the pressure bar forces the work pieces in 
the row tightly together. Each work piece is then 
tapped down with a soft hammer and secured in place 
by tightening the clamps. In most objects, all but the 
bottom surface can be machined with the one setup. 

This clamping arrangement is known as the Barnes 
Multiple clamp and is patented by Edward Barnes, 1101 
Goodwin street, Marshall, Tex. 


Micrometer for 
Setting Diesel Pinions 


A micrometer gauge in use at the Pine Bluff, Ark., shops 
of the St. Louts-Southwestern eliminates the possibility 
of slipping the heated Diesel locomotive traction-motor 
pinion too far on the pinion shaft. The pinion microm- 
eter consists functionally of two parts, a collar and a 
shaft. The collar is threaded on the outside—8 Acme 
threads per in.—for screwing into the recess shoulder 
of Electric-Motive freight-locomotive pinions and is 
Bea ects ae ey ck eT bored out hollow; it has 114-in. internal threads, 20 per 
in in place m i] m r simuifaneou i i i i 
seichining with A single Sauk boro bet the bottom po iat ahs THEO eee et graduated shaft of typical 
The shoes are aligned with the surface gauge shown on the micrometer-shaft design. 


left and tightened in place with the wrench on the right The pinion is slipped cold over the taper fit of the 
104 (586) Railway Mechanical, Engines 


- = 


shaft, and the micrometer screwed into the internally 
threaded pinion recess. A reading is then taken on the 
micrometer shaft. The shaft is retracted .055 in., the 
amount of draw given this class of pinion, and the 
pinion heated to the application temperature. The 


heated pinion is placed on the shaft and is automatically 
fitted in the correct position by the stop created when 
the micrometer shaft comes into contact with the bottom 
of the pinion recess. All possibility of positioning the 
pinion too far on the shaft is eliminated with this posi- 
tive stop provided by the micrometer shaft. 


The pinion micrometer, showing the external thread on the collar 
by which the micrometer screws into the pinion recess—The 
pinion shaft provides the positive stop by contact with the bottom 
of the recess 


The shaft of the pinion micrometer is of conventional micrometer- 
shaft design and graduated in thousandths 
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Fire Clay and Brick Holder 


Maximum convenience of supplies is afforded for re- 
bricking fireboxes by a container with two separate tubs 
that hold fire clay and brick and are handled either jointly 
or separately with the shop crane. Designed and built by 
shop personnel at the Parsons, Kan., shops of the Mis- 
souri-Kansas-Texas, the device serves not only as a 
well-located source of brick and clay to the boilermakers, 
but two sets of steps provide all workers with a safe and 
easy access to the locomotive cab. For longitudinal shops 
it has the added advantage of being mounted on wheels 
and securely fastened to the locomotive; hence it is able 
to move with the locomotive without interrupting prog- 
ress of the work. 

The firebox-bricking-material container is of all-welded 
construction and made entirely from 44-in. scrap tank 
sides with the exception of the non-skid metal used for 
the steps. The fire-clay tub is located at the bottom and 
is 50 in. wide by 71⁄4 ft. long by 12 in. deep. The pan 
for the firebrick rests on the top of the fire-clay tub and 
is a separate piece from the fire-clay tub. It is 52 in. 
wide by 8% ft. long by 18 in. deep. The brick pan has 
its own set of four lifting ears 14 in. wide with a 6-in. 
hole, and may be carried either separately or integrally 
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Container for fire clay and brick provides both a convenient stor- 
age for rebricking materials and a handy access te the locomotive 
cab 


with the rest of the container by the overhead crane. The 
deck which provides access to the locomotive cab is 56 in. 
above the top of the rail. It is reached by three steps 
28 in. wide spaced 14 in. apart vertically. The entire unit 
is mounted on a set of four wheels discarded from a track- 
gang motor car. 


Stoker-Engine 
Rod Bearing Jig 


A jig has been built at the Springfield, Mo., shops of the 
St. Louis-San Francisco for holding the two halves of 
stoker-engine rod bearings together to machine the in- 
side bearing diameter. The jig has two parts, a stud 
arbor and a brass ring, suitably shaped to hold both the 
semicircular half and the rectangular-shaped half of the 
bearing in the proper location with respect to the cut- 
ting tool so that the finished bore will be concentric with 
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Jig for boring stoker engine rod bearings—From left to right 
are the bearing, the brass ring with its locking segment in 
place, and the arbor piece in which the assembly fits 


the external semi-circumference of the bearing surface. 

The large end of the arbor has a U-shaped cavity to 
receive the two-part bearing which is held in the arbor 
by applying the ring and tightening a set screw. The 
outer contour of the end is circular, with the continuous 
surface broken by removing a section of metal the size 
of which is the length of the rectangular part of the 
bearing. The bearing fits this piece with .003 in. clearance. 


A stoker bearing mounted in the holding jig for boring the in- 
side diameter showing how the brass ring holds the bearing 
in place on the arbor through the locking segment 


The two halves of the bearing are held together and 
in place on the arbor by the brass ring, which fits over 
the arbor and which is in two parts: the ring proper 
and a locking piece. The latter is shaped like a segment 
of a circle and is attached to the inside circumference 
of the ring by a set screw. The bearing is inserted in 
the brass ring by loosening the set screw. It is secured 
in place by tightening the set screw, which clamps the 
flat side of the locking segment against the flat portion 
of the stoker rod bearing. 


Questions and Answers on Locomotive Practice 
By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Exhaust Steam Injectors 

Q.—How. does an exhaust steam injector work? Several 
have been applied to our 2-8-4 locomotives. Is an exhaust 
steam injector equivalent to a feedwater heater application? 
—R.V.K. 

A.—The exhaust steam injector is based on the in- 
jector principle and was designed for the purpose of feed- 
ing the boiler with hot water, utilizing the heat and en- 
ergy of the exhaust steam from the cylinders of a loco- 
motive and thereby obtaining an economy by the use of a 
waste product. The exhaust steam injector consists of 
a heater, containing two sets of tubes, a heating or low- 
pressure set operated with exhaust steam which delivers 
hot water under pressure to a second or forcing set of 
tubes using live steam from the boiler. 

The amount of heat in exhaust steam is large in pro- 
portion to steam at higher pressure and it is this latent 
heat which is applied usefully to heat and force a strong 
jet of water into the second set of nozzles. The amount 
of exhaust steam that can be used by the heater is fixed 
by the feedwater temperature limit of the forcing set 
of tubes, the colder the water in the tank the greater the 
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proportion of exhaust steam that may be used and the 
higher the relative efficiency of the apparatus. The tem- 
perature rise due to the exahust steam should result in a 
delivery temperature from the heating tubes alone oi 
from 150 to 185 deg. F. depending upon the exhaust 
pressure, its superheat and the general operating condi- 
tions. The forcing set further increases the tempera- 
ture of the water, the feedwater entering the boiler at a 
temperature of from 260 to 300 deg. F. or not far be- 
low that of saturated steam at boiler pressure. 

The manufacturers claim that the heat returned re- 
sults in a saving of fuel of 8 to 12 per cent throughout 
the range of operating conditions. The saving in water 
due to condensation of exhaust steam returned to the 
boiler is approximately the same. In calculating maxi- 
mum evaporative capacity of a boiler add 8 per cent for 
locomotives having exhaust steam injectors. 


Applying Grease Fittings 

Q.—When applying grease fittings to the main and sice 
rods what provisions are made to comply with the rule which 
states that oil and grease cups shall be securely attached to 
rods, and grease-cup plugs shall be equipped with suitable 
fastenings. —A.L.M. 

A.—There are various methods for securing main- 
and side-rod grease plugs such as doweling the plug 
into the rod after the plug has been screwed in, applying 
a lock washer on the same threads that screw the plug 
into the rod, spot welding the grease plug to the top of 
the rod, and securing the plug bushing to the rod with 
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a set screw through the side of the rod. Also, an adapter 
suitable for use with a grease fitting may be applied to the 
rod grease cup. It is prevented from coming out by 
use of a lock, which consists of a %-in. plate, one side of 


which is bent down to the rod, the other side is turned 
up on the adapter bushing. The fitting is secured to the 
adapter by spot welding. This method eliminates the 
undesirable feature of welding to the rod. 


Locomotive Boiler Questions and Answers 
By George M. Davies 


(This department is for the help of those who de- 
sire assistance on locomotive boiler problems. In- 
quiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Visual Welding Defects 

Q.—What welding defects can be found by an inspector 
as a result of the visual examination ?—I.J.R. 

A.—The welding defects to be found by visual examin- 
ation would include undercutting, excessive reinforcement 
of the weld, insufficient weld metal, overlapping, oxidized 
metal, poor penetration, adhesions, unequal legs on fillet 
welds, convexity at the edge of a weld bead, and poor 
fit-up. Most of these defects are indicated by the shape 
or contour of the weld deposit. 


Evaporation Values of 
Boiler Tubes and Flues 

Q.—lIs it correct to allow the full value of heating surface 
throughout the full length of the boiler tubes and flues? 
Would it not be more correct to take the full value for about 
eight to ten feet, then about 50 per cent for the next five feet 
and the remainder about 25 per cent?—-A.L.M. 


A.—Evaporation tables for tubes and flues give the 
evaporation in pounds of steam per hr. per sq. ft. of out- 
side surface. The evaporation tables are generally equated 
from a base figure of ten pounds of water per hr. pr. sq. 
ft. of heating surface of 2!4-in. tubes, 18 ft. long. The 
length of the tube definitely affects the evaporation value 
although not in the proportions outlined in the question. 
For the purpose of calculation a table of average evap- 
oration values compiled from various formulas and 
Pennsylvania test plant data is given in The Steam Loco- 


motive by R. P. Johnson, published by the Simmons- 
Boardman Publishing Corp., 30 Church st., New York. 


Staybolts of 
High-Strength Steel 

Q.—What effect would the use of high-tensile staybolt 
material in firebox side sheets have on the tightness of the 
staybolts? Would leaky staybolts result from such a com- 
bination ?—R.E.L. 


A.—Leaky staybolts could easily result from such a 
combination. The strength and the elastic properties of 
the staybolt and sheet material must be considered. The 
sheet should have a higher elastic strength than the stay- 
bolt in order to grip the threads properly. However, good 
service can be obtained with sheets of slightly lower physi- 
cal properties than staybolts if all engaging threads are 
under compression. The yield point of the firebox sheet 
should not be less than the yield point of the staybolts. 


Overheated Side Sheets 
Q.—We recently had an overheated firebox side sheet the 
cause of which was given as the lack of water circulation. 
How would the lack of circulation cause a firebox sheet to 
overheat as long as there is water in the leg of the firebox? 
E.V. 


A.—The velocity of the circulation of the water is 
definitely a factor in the overheating of firebox side sheets. 
If the action or motion of the water circulation is insuffi- 
cient to remove the steam bubbles as fast as they form on 
the water side of the sheet, the layer of steam will act 
as an insulating blanket that reduces the rate at which 
heat is absorbed from the firebox sheet. The quantity of 
heat which can be transmitted is limited only by the rate 
at which the convention currents of the water will carry 
it away from the heating surface. If a lag or dead circula- 
tion spot occurs, overheating of the firebox sheet gen- 
erally results. 


Air Brake Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


718—Q.—What effect does this have on the piston? 
A.—A pressure differential is created across the piston 7 
due to the choke in the piston stem between chambers 
B and C so that the piston is moved downward unseating 
valve 11 and permitting main reservoir air to flow from 
chambers 4 to chamber F and delivery passage 21 as 
previously described. 


AUTOMATIC BRAKE VALVE OPERATION 
RELEASE AND CHARGING 


719—Q.—What precaution must be observed during 
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charging? A.—Either the DS-24 brake valve handle 
or the foot pedal must be held down. 

720—Q.—With the air compressors cut in and operat- 
ing where does the air flow to? A.—To the first main 
reservoir, thence through the connecting pipe and check 
valve to the second main reservoir. 

721—Q.—Are the main reservoirs connected between 
the units? A.—A branch pipe from the reservoir con- 
necting pipe is connected between units, and equalizes 
main-reservoir pressure on the units. 

722—Q.—What protection is afforded in the event 
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of main-reservoir pipe breakage between the units? A.— 
The main-reservoir cut-off valve in the branch pipe pro- 
tects against loss of main-reservoir air in case of a break 
in the main-reservoir pipe between the units. 
723—Q.—To where does the air flow from the second 
main reservoir? A.—From the second main reservoir 
through the H filter to three branches. 
724—Q.—Describe the flow to the first branch. A—To 
connection 30 of the S-40-D independent brake valve 
and connection 30 of the DS-24 brake valve. 
725—Q.—Describe the flow to the second branch. A— 


To an I check valve and the third main reservoir from 
which the air flows through a J filter to connection 6 of 
the D-24 control valve, connection MR of the B3 relay 
valve and connection 30 of the k2 Rotair valve. 
726—Q.—Describe the flow to the third branch. A— 
To the M3 reducing valve, where the air is reduced to 
the reducing-valve setting and flows through the C-/-34 
strainer and check valve to the signal pipe. 
727—Q.—At the S-40-D Independent brake valke, 
what branches lead from connection 30? . A—Two 
branches, one of which leads to inlet valve 50-Plate B. 


Diesel Locomotive Questions and Answers 


By J. R. 


LUBRICATING OIL System—G. M. ENGINES 

The following discussion includes pertinent facts, ques- 
tions and answers concerning the lubricating oil system 
of General Motors type 567 twelve- and sixteen-cylinder 
engines used in road locomotives. The purpose of the 
lubricating oil system is twofold ; one, to provide lubrica- 
tion for all moving parts, the other, to serve as a cooling 
agent for these moving parts. There are approximately 
110 gal. of oil in the 12-cylinder, 1,000-hp. engine; 180 
gal. in the 16-cylinder, 1,350-hp. engine and 200 gal. in 
the 16-cylinder, 1,500-hp. engine. Approximately ten to 
twelve per cent of this volume of oil is used for lubrica- 
tion, the remainder is used to cool the engine parts. 

The lubricating system is divided into external and 
internal systems. The purpose of the external system is to 
provide for cooling and cleaning the oil. 

In the external system of FT and F3 freight locomo- 
tives the oil is drawn by suction from the engine oil 
sump through scavenging strainers (one on 567B engines. 
three on 567A engines) to the scavenging pump, which 
has a 234 gal. per min. capacity on the 16-cylinder engine, 
and then discharged under pressure into the four-element 
filter tank, which has five, 16 to 19-Ib. relief valves 
located in the tank base, that by-pass approximately 74 
to 77 per cent of the oil around the filters. Oil leaving 
the filter tank flows through the oil cooler and thence 
through two wire-screen, pressure-pump suction strainers. 

In the E6 and E7 passenger locomotive the oil is drawn 
by suction from the engine oil sump through scavenging 
strainers (three screens on 567A engines and an oil sump 
screen on 567 engines) to the scavenging pump, which has 
a 170 gal. per min. capacity on 12-cylinder engines, and 
then discharged under pressure into the oil cooler assem- 
bly. On 567 engines a 50-Ib. relief valve is in parallel with 
it; on 567A engines the 50-Ib. relief valve is located at the 
filter tank. Leaving the oil cooler assembly, oil passes 
through four tubes which contain filtering elements. The 
spring-loaded tube caps act as relief valves and relieve at 
approximately 22-lb. pressure. Oil leaving the filter ele- 
ments flows through two wire-screen pressure-pump 
suction strainers. 

In the internal system for the main bearing the oil 
leaving the main-bearing pressure pump, which has a 
capacity of 86 gal. per min. for 12-cylinder, 1,000-hp. 
engines, 117 gal. per min., for 16-cylinder, 1,350-hp. en- 
gines and 140 gal. per min. for 16-cylinder, 1,500-hp. 
engines, flows past a 50-Ib. relief valve, through an 
inverted-Vee manifold, into a triangular-shaped manifold 
which runs the entire length of the engine. At each main 
bearing a pipe, standing at a height of 2% in. in the 
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triangular-shaped manifold carries oil through the A 
frame to the main bearing and thence through a drilled 
passage in the crankshaft to the connecting-rod bearings. 
Oil leaving the rear end of the triangular-shaped manifold 
provides lubrication for two idler gears (on 567A engines, 
three flexible pipes are used at this point), cam-shaft 
drive gears, blower-drive gears and blower and through 
external connections provides a source of oil to the low- 
oil pressure switch and main-bearing pressure gauge. Oil 
leaving the cam-shaft drive gears flows through the hollow 
cam shaft and provides lubrication for the cam shaft- 
bearings, rocker-arm pins, rocker-arm roller-cam follow- 
ers and injector follower housings, exhaust valve stems. 
through valve bridge assemblies to hydraulic lash adjust- 
ers; and overspeed mechanism. 

For piston cooling the oil leaving the piston-cooling 
pressure pump, which has a capacity of 43 gal. per min. 
for 12-cylinder, 1,000-hp. engines and 59 gal. per min. 
for 16-cylinder, 1,350- and 1,500-hp. engines, flows 
through two piston-cooling manifolds (one on each bank 
of cylinders), through piston cooling pipes. This oil pro- 
vides for cooling of piston skirt crown, lubrication of .060 
in. piston thrust washer, lubrication of piston pin and its 
bushing, and through 64 holes in piston skirt it lubricates 
the cylinder walls. 

The major trouble experienced throughout the lubri- 
cating oil system is an insufficient volume of oil being 
circulated to the moving parts. This condition is usually 
indicated by a lowering of lubricating oil pressure at the 
various system gauges. 


Q.—What would cause the main bearing pressure to 
drop below normal? 

A.—If the main-bearing gauge pressure drops below 
normal, the trouble may be in one or more of the follow- 
ing items: (1)—-Dirty and improper seating of pressure- 
pump suction screens and scavenging-pump suction 
screens; (2)—dirty or stuck-open 50-Ib. relief valve: 
(3)—diluted or emulsified oil; (4)—defective gauges: 
(5)—insufficient quantity of oil in system and (6)— 
defective Diesel engine parts or high water temperature. 


Q.—How does a dirty or stuck-open relief valve affect 
the oil pressure?’ What should be done about it? 

A.—A dirty or stuck-open 50-Ib. relief valve will per- 
mit oil leaving the main-bearing pressure pump to by-pass 
the main-bearing system directly to the engine sump. 
Remove and clean same. Care must be taken that the 
valve seat is in good mechanical condition before rein- 
stallation. 
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ELECTRICAL NEW DEVICES 


Rolling Band 
Tension Device 


A rolling band tension device developed 
by the Electric Service Manufacturing 
Company, 1739 Cambria street, Phila- 
delphia 32, Pa., can be used as part of 
the Universal armature machine and HL 
banding lathe, as an attachment for the 
company’s machines which are now in 
the field, or as an installation on stand- 
ard engine lathes. The device will 
mount as a unit on a carriage, and has 
all the controls necessary for operation 
grouped in one locality. It requires 
only connections with compressed air 
and 110-volt, a.c. current. 

Referring to the schematic illustra- 
tion, the band wire is pulled from the 
wire reel, passed through the prelimi- 
nary tension device, threaded around the 
various sheaves shown in the diagram, 
and then fastened to the armature at the 
left side by means of a mechanical band 
clamp. The preliminary tension device 
is adjusted, the band lathe started, and 
the band wire is wound on the armature 
until the entire core of the armature is 
covered. When the desired amount of 
wire has been wound on the armature, 
the machine is stopped, and the wire 
clamp on the carriage tightened suffi- 
ciently to hold the preliminary tension. 
The wire is then cut with enough slack 
so that it can be removed from the pre- 
liminary device and fastened by means 
of another band wire clamp to the bot- 
tom of the armature at the right hand 
end. The machine is started rotating in 
the opposite direction, and with the ap- 
plication of air to the pneumatic ram, 
the ram travels forward, thus taking up 
the slack in the band wire which has 
been created by the coils being forced 
down into the slot under pressure of 
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the band wire. Several repetitions of 
this cycle with more air applied on each 
reversal properly sets the coils in the 
slots. 

The air is controlled by a pressure 
regulator and a gauge so calibrated that 
the pull on the wire is indicated in 
pounds. An electrically operated sole- 
noid valve is also supplied as a control 
for the pneumatic ram. 


Oil Conditioner 
for Transformers 


A thermosiphon oil conditioner with no 
moving parts, that absorbs moisture, 
acid, and sludge from transformer oil 
continuously while the transformer is in 
operation is announced by Westing- 
house Electric Corporation. Units 
mounted on old or new transformers 
maintain properties of transformer oil 
or Inerteen essentially the same as those 
of new transformer liquid dielectrics for 
as long as the absorbent material re- 
mains effective. When after several 
years, the yearly inspection tests show 
oil deterioration, replacing the condi- 
tioner is all that is necessary. The con- 
ditioner is manufactured for Westing- 
house by the Honan-Crane Corporation, 
of Lebanon, Ind. 

Trial installations over a four-year 
period have shown that the conditioner 
holds neutralization number, power fac- 
tor, dielectric strength, and interfacial 
tension to proper values for good oper- 
ating practice with no other recondition- 
ing necessary. Oil should test satisfac- 
torily when the conditioner is installed. 

The conditioning agent is held within 
an all-welded steel tank, dome shaped at 
both ends, about four feet long and 
twelve inches in diameter, weighipg 167 


Schematic diagram of rolling band tension device applicable to a variety of armature 


machines and engine lathes 
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The thermosiphon transformer oil condi- 
tioner becomes part of the transformer to 
keep the oil continuously in good condition 


Ib. without oil. The conditioning agent 
is in 14- to %-in. granules providing 
abundant surface of contact and assur- 
ing ready passage of the oil. 

From one to four thermosiphon oil 
conditioners are required depending on 
the number of gallons of oil in the trans- 
former and its design. On old trans- 
formers, the conditioners are mounted 
with a pipe support to the ground. Oil 
connections are made to the top filter- 
press connection and to either the bot- 
tom filter-press connection or to the 
main drain. 


Inorganie Electrical 
Insulation 


A completely inorganic electrical insu- 
lation having an asbestos base has been 
announced by Johns-Manville, New 
York. Known as “Quinterra,” it re- 


At red heat the insulation will not ignite, 
melt or char 


sembles paper and is furnished in long 
lengths in roll or tape form. 

It is of closed structure, and does not 
have holes or interstices. It has re- 
sistance to high temperature and it can 
be produced in thicknesses varying from 
1.5 mil to 20 mils. 

Sheets of Quinterra can be brought to 
bright red heat without igniting or 
melting. Even at 800 deg. C., it retains 
a dielectric strength of about 100 v.p.m. 
At room temperature, its minimum die- 
lectric strength is approximately 250 
v.p.m. This value increases with con- 
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tinued exposure to temperature and be- 
comes about 400 v.p.m. at 300 deg. C. 
It is also a good conductor of heat. 

Quinterra will be shipped in 50- and 
100-Ib. rolls or Jumbo rolls 36 in. wide. 
It will also be supplied in tape rolls in 
widths of % in. and greater. 


Portable Leak Detector 


A portable leak detector especially de- 
signed for production testing of her- 
metically sealed units such as are used in 
refrigerators and air conditioners in 
which a halogen compound such as 
Freon is the refrigerant, has been an- 
nounced by the Special Products Divi- 
sion of the General Electric Company. 
Other applications of this instrument in- 


The Type H portable leak detector as used 
in the field 


clude locating leaks in tanks, boilers, 
piping, and other closed systems into 
which halogen compounds can be intro- 
duced as a tracer. 

The new instrument can detect a leak 
so small that it will release only 1/100 
of an ounce of Freon in one year. It 
can inspect in a few seconds an ordinary 
joint or seam for leaks and, in addition, 
is desirable for service testing in the 
field as well as for assembly line use. 
The detector unit weighs 3 Ib. and the 
control unit 15 Ib. 


` The detector is a hand-held probe with | 


a pistol grip, having a metal nozzle with 
a plastic tip. The unit contains a sensi- 
tive element which is responsive to halo- 
gens in the air, and a motor-driven 
blower which circulates the air through 
the sensitive element. An 8-ft. cable 
lead is supplied to connect the detector 
to the control. 

The control unit contains the power 
supply, amplifier, indicating instrument 
and necessary controls. A 25-ft. lead is 
supplied for connecting the control unit 
to a source of 115-volt, 60-cycle, a.c. 
power. 


If the unit to be tested does not al- 


ready contain halogens or a halogen 
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compound, a halogen is introduced as a 
tracer gas. The nozzle of the probe is 
then held about % in. from the surface 
of the unit being tested, and is moved 
about at the rate of about % in. per sec- 
ond. As the nozzle passes over a leak, 
halogen vapor is drawn in, and as this 
vapor reaches the sensitive element, an 
increase in current is indicated on a 
milliammeter. 

Provision is made on the control unit 
for using earphones or a loudspeaker to 
indicate leaks, in which case the indica- 
tion will be an audible note with the 
pitch depending upon the size of the 
leak. 


Magnaflux Time Cut By 
New Magnetization 
Prineiple 


An entirely new method of magnetizing 
parts in several directions at the same 
time will be employed in a new line of 
Magnaflux Duovec inspection units made 
by the Magnaflux Corporation, 5900 
Northwest Highway, Chicago. This 
method permits parts to be inspected for 
defects in any direction with one mag- 
netizing operation and one visual in- 
spection operation instead of the usual 
two or more magnetizations and inspec- 
tions which have been required in the 
past. The Duovec system comprises the 
application of two magnetizing forces 
simultaneously. The parts are placed be- 
tween the heads on the unit, where they 
receive magnetization in both directions 
during one shot while the inspection bath 
is being applied. 

The Type MV is one typical unit of 
the Magnaflux Duovec type. In the MV 
unit, a current is passed through the 
part as in normal circular magnetization. 
At the same time the part is subjected 
to a longitudinal field of regularly chang- 
ing strength. The resultant varying 
magnetizing force swings through an 
angle within the piece of considerably 
more than 90 deg. and thus cuts across 
all defects at right angles, as is required 
for best adhererice of magnetic particles 
to fore visible indications of the defects. 

In these units the swing of the field 
may be adjusted from 0 deg. swing to 
well over 90 deg. by changing the re- 
lation of values between the circular and 


? 


The type MV Magnoflux Duovec with 


swinging-field magnetization 


longitudinal magnetizing fields. This 
type of magnetization is used with the 
fluorescent Magnaglo particles as well 
as the usual wet Magnaflux visible 
particles to obtain indications of defects 
in the parts. Inspection with the Magna- 
flux Duovec is at present most applicable 
to the smaller parts which are sub- 
stantially uniform in cross-section and 
are of essentially cylindrical or bar 
shape. 


Plug-In Insulation Tester 


For those who need or prefer a 
Megger insulation tester that can be 
plugged in instead of hand-cranked, 
the James G. Biddle Company, Phila- 
delphia, Pa., has developed a rectifier- 


Rectifier-operated Megger insulation tester 


operated instrument. 

The instrument is especially useful 
where a large number of tests are to 
be made at one time, and also where 
an individual test is continued for 
many minutes. 

It is essentially a modification of 
the company’s U.S.-made “Meg” type 
insulation tester. The hand generator 
is replaced by a “power pack” consist- 
ing of a constant-potential step-up 
transformer and selenium rectifier, 
giving a constant d.c. test voltage. It 
is independent of the supply voltage. 
A switch, pilot light and connecting 
cable are included. The instrument is 
available in several voltages and 
ranges as follows: 0 to 100 and 0 to 
100 megohms at 500 volts, 0 to 1.00) 
megohms at 400 volts, and 0 to 2,00) 
megohms at 2,000 volts. 


M. G. Sets for 
Train Communications 


Motor generator sets for converting 
one d.c. voltage to another are being 
furnished by The Safety Car Heating 
and Lighting Company, Inc., New 
Haven, Conn., to the Union Switch 
& Signal Company for use in conjunc- 
tion with its installations of inductive 
train communications on Diesel-elec- 
tric locomotives. 

The motor-generator set converts 
from 64 volts d.c. to 32 volts d.c. at 4 
rated output of 1,500 watts and oper- 
ates at 3,900 r.p.m. It is equipped witt 
inherent voltage regulation which 
maintains the output voltage within 
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A motor-generator set which supplies 32 
volts for train communication installed in 
a Diesel-electric locomotive 


plus or minus 5 per cent of rated 
values under all conditions of load 
and input voltages of 56 to 76 volts. 
Under ordinary conditions, closer 
regulation is maintained. Class B in- 
sulation is used throughout which 
permits operation at higher ambient 
temperatures. 

The motor and generator are com- 
bined in a single frame. A terminal 
box of liberal proportions provides 
access to both the motor and genera- 
tor terminals and houses the control 
equipment. 

Both the motor and the generator 
armatures are mounted on the same 
shaft which is carried on sealed bear- 
ings packed with the correct amount 
of proper lubrication sufficient for 
several years operation. The seal is 
highly effective in retaining the lubri- 
cant and excluding dirt and foreign 
matter. 

A step starter is ordinarily furnished 
with the set to limit the starting cur- 
rent to a comparatively small value, 
thus protecting the battery from rapid 
discharge when starting the set. 


Lubrieant for 
Anti-Friction Bearings 


Tests recently completed with a grease 
known as Andok Lubricant B, made by 
Esso Standard Oil Company, New York, 
N.Y., showed several advantages in 
lubricating railroad anti-friction car 
journal bearings and _ electric-traction 
motor armature bearings. For both 
services, it was demonstrated that the 
new lubricant satisfactorily performed 
all normally required lubricating func- 
tions from overhaul to overhaul without 
intermediate replenishing or mainten- 
ance. 

The lubricant is characterized by high 
oxidation resistance, absence of soap- 
separation, and resistance to thinning 
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at high temperature which affords pro- 
tection against leakage. All of these 
qualities serve to make the lubricant 
suitable for lubricated-for-life bearings 
and for application where the lubricant 
must serve between overhaul periods. 

Tests made on Diesel-electric loco- 
motive anti-friction traction-motor bear- 
ings showed the lubricant to be in good 
condition after 230,000 miles of service. 
In the case of anti-friction car journal- 
bearing tests, it served satisfactorily for 
150,000 miles, when the car wheels were 
removed for turning. 


Eleetronie Air Filter 


An electronic air filter, the Electro-PL, 
has been developed by American Air 
Filter Co., Inc., Louisville, Ky., with an 
intermediate cleaning efficiency for ap- 
plications where the efficiency of a me- 
chanical filter is too low and that of an 
electronic precipitator is unnecessarily 
high. The new filter is basically an 
electronic precipitator without an ioniz- 
ing unit and contains a collector element 
of electrostatically charged Airmat pa- 
per. 

This paper is a laminated cellulose 
product composed of a number of plies 
of porous, tissue-like sheets formed of 
short fibers in jack-straw arrangement 
and is also used as a filtering medium in 
mechanical filters. When an electro- 
static charge is applied to the paper, the 
plies tend to separate and each individual 
fiber becomes a collecting electrode 
which attracts and holds dust and smoke 
particles. This action practically dou- 
bles the cleaning efficiency of Airmat 
paper. 

-Since the Electro-PL will continue to 
function as an efficient air filter when 
deenergized, its operation may be varied 
to suit the dust condition,—as an elec- 
tronic air cleaner during the winter 
months when a smoky atmosphere is 
prevalent and as a dry-type air filter 
during the summer months. 

The elimination of the ionizer re- 
duces the first cost of the filter below 
that of an electronic precipitator and 
also results in lowered power consump- 


The filter may be used with or without an 
electrostatic charge 


tion. Maintenance is also simplifiec 
since the low-cost Airmat paper is re- 
placed with new material when it accu- 
mulates its full dust load. 


Plastic Battery Case 

An Exide storage battery, made with 
a plastic case and manufactured by 
The Electric Storage Battery Com- 


Plastic case for a 24-volt engine-starting 
battery 


pany, Philadelphia, Pa., won first 
award in the Industrial & Machinery 
Classification in the 7th Modern Plas- 
tics Competition sponsored by Mod- 
ern Plastics Magazine. 

Transparent polystyrene plastic was 
used as the container material for 
the battery. The battery is rated at 
24 volts, and is capable of producing 
15 hp. for 3 minutes. The container 
permits a ratio of power to cubic 
content and weight greater than here- 
tofore possible. 

It has connections for venting gas 
automatically on charge and dis- 
charge, a no-overflow device to pre- 
vent over-filling, and complete filling 
and operating instructions which are 
molded into-the plastic. 

The materials are supplied by Dow 
Chemical Co., Bakelite Corp., and 
Monsanto Chemical Co. Molds were 
made by Special Machine & Tool Co., 
and the battery case was molded by 
Prolon Plastics Division of Pro-phy- 
lac-tic Brush Co. 


Moisture-Proof 
Lifting Magnet 


Lifting magnets made by Cutler-Ham- 
mer, Inc., Milwaukee, Wis., now incor- 
porate a capsule coil construction. The 
magnet coil is incased in an all-metal, 
welded capsule from which all moisture 
is removed by a vacuum process before 
the coil is impregnated with insulating 
compound under pressure. The coil 
winding is thus sealed against the en- 
trance of moisture. 

The capsule-coil construction offers 
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Body and capsule type coil for a circular 
lifting magnet 


the added advantage of permitting “on 
the spot” repairs to the magnet. Where 
formerly the complete magnet had to be 
returned to the factory for rewinding, 
the user can now remove the capsule 
soil quickly and easily, insert a spare 
replacement coil and restore the magnet 
to service immediately. The damaged 
coil which has been removed can then 
be sent to the factory for reinsulating. 
This feature is available in the 45-in., 
55-in., and 65-in. magnet sizes. 

When handling scrap pig iron and 
similar loose material, the pole shoes of 
a magnet are subject to considerable 
wear. Removable pole shoes which can 
be removed after becoming worn and 
held in place by alloy bolts are also a 
feature of the new construction. 


Pillow Speaker 


A miniature radio pillow speaker, de- 
veloped by Telex, Inc., -Minneapolis, 
Minn., now offers a facility for individ- 
ual passenger entertainment. Designed 
for private radio listening through a pil- 
low or head cushion, the speaker pro- 
vides clear reproduction through the up- 
holstery. It can be attached to any radio 
or public amplifying system. The indi- 
vidual listener can lean back and hear 
programs without disturbing anybody 


else, and it provides an extra service for 
those passengers who would rather listen 
to the radio than read or converse with 
others. 

The speaker is 2%4 in. in diameter, 54 
in. thick, and weighs 2.6 ounces. 


Brushes for Diesel 

Motors and Generators 
Morganite, Inc., is now offering 
brushes to meet the specific needs of 
traction motors and generators on 
Diesel-electric locomotives. The 
brushes have low friction, high mech- 
anical strength and are made with a 
special pigtail connection which elim- 
inates the use of rivets. 

Pigtails are fastened into the brush 
in many ways. A rivet around which 
the pigtail is looped may be employed, 
a pin may be used to lock-jam the 
flexible shunt into a hole in the brush, 
a bolt may take the place of the rivet, 
or the pigtail may be embedded by 
means of an electric-current-conduct- 


Diesel traction motor brush (split type) — 
Pigtails are secured in brush material 
without the use of rivets 


_ ing metal powder which solidifies un- 


The speaker is designed for mounting in 
the head rest of seat cushions 
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' der pressure around the pigtail and 
| against the walls of a hole in the 


brush into which the pigtail is fitted. 

Morganite’s special Diesel pigtail 
connection is of the latter type. This 
construction affords two specific ad- 


| vantages. 


Plugs and Receptacles 
A complete new line of plugs and re- 


| ceptacles has been developed by the Ap- 


pleton Electric Company, Chicago. The 
type BP plugs made for flexible cable 
and also for flexible conduit or armored 
conductor is rated 20 amp. at 125 volts 


| d.c. or 30 amp. at 230 volts a.c., and is 


made with 2, 3 or 4 poles. Type AE 
circuit-breaking plugs and receptacles 
are made for general industrial purposes. 


A fused plug, separated in the lower view, 
to show fuses and ground pole 


They are rated 30 and 60 amp., re- 
spectively, at 250 volts d.c. and 600 volts 
a.c., and are made with 2, 3 and 4 poles. 
Extension cable connectors, in what is 
designated the APC series have 30, 60 
and 100 amp. ratings, and may be used 
on 250-volt d.c. and 600-volt a.c. circuits. 

Appleton BRF fused plugs, one ex- 
ample of the new line, are shown in the 
illustration. They are designed for use 
with all types of portable tools since 
ordinary branch circuit protection is not 
close enough to protect the delicate 
windings of portable appliances. The 
plugs have standard cartridge fuse clips, 
internally housed, which provide ade- 
quate protection in event of insulation 
break down, overload or phase failure 
on standard or high-frequency tools. A 
screw located between the prongs re- 
leases the upper and lower members of 
the fuse chamber. The plug housing is 
made of a canvas plastic. 


Nickel-Cadmium 
Storage Batteries 


Nickel-cadmium storage batteries are 
now being supplied to the railroad 
field by the Nickel Cadmium Battery 
Corporation, Easthampton, Mass., in 
sizes ranging from 13.5 to 576 amp.-hr. 
for air conditioning, Diesel locomotive 
engine starting, signal and crossing 
gate operations, supervisory control, 
switch operation in power plants, etc. 
The batteries are characterized by 
high mechanical strength and low in- 
ternal resistance. 


arene eee 


One of the trays for a type SLO33H air 
conditioning battery à 
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ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 
American Car & Foundry Co. * Canadian Car & Foundry Co. * Griffin Wheel Co. 
Marshall Car & Foundry Co. * New York Car Wheel Co. * Pullman-Standard Car Mfg. Co. 
Southern Wheel (American Brake Shoe Co.) 
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Positive and negative plates are 
identical in mechanical construction. 
The active materials are contained in 
finely perforated thin flat steel pock- 
ets. The plates are insulated from 
each other by thin hard rubber rod 
separators. The active material of the 
positive plate consists of nickel hy- 
droxide and specially treated graphite. 
The active material of the negative 
plate is a mixture of oxides of cad- 
mium and iron. The electrolyte is a 
solution of pure caustic potash in 
distilled water, the solution having a 
specific gravity of 1.190. 

The cell cans are liquid-tight con- 
tainers made of welded steel. Each 
cell is fitted with a combination vent 
and filler opening. The steel terminal 
posts lead through liquid-tight rubber 
glands in the top of the cell can and 
are fitted with nuts for securing flat 
strip-type intercell connectors. All 
steel parts are nickel plated. The cells 
are assembled in wooden trays. Cell 
cans have steel suspension bosses, 
resting in rubber_cups set into the 
tray side panels. Air space between 


the cells serves as intercell insula- 
tion. 
Controlled Light 


For Cabinet Mirrors 


Magnifying-lensed glassware at the 
top and bottom of the mirror in medi- 
cine cabinet doors, giving high-inten- 
sity light on the required areas, has 
been made available by Luminator, 
Inc., Chicago, Ill. The top light is 
mounted high enough above the floor 
line to illuminate the top of the head, 
while the bottom unit provides illumi- 
nation for the underside planes of a 


Medicine cabinet with lights and magnify- 
ing glassware at top and bottom 
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person’s face for shaving or applica- 
tion of cosmetics. The light pattern 
is so controlled that it does not dis- 
turb passengers seated in the room. 
The unit is constructed of aluminum 
extrusions and may be had in satin 
finish aluminum or prime coat ready 
for finishing by the user. A similar 
model is available for surface wall 
mounting. 


Weatherproof Fixtures 

Goodrich lighting equipment, acquired 
in September 1947 by the Appleton Elec- 
tric Company, Chicago, Ill., is now fea- 
turing Industrialite fixtures for use in 
yards, enginehouses and other locations 
in which fixtures are subjected to severe 
conditions. 

The fixtures have a cast aluminum 
hood, the flange of which fits under the 


An Industrialite fixture for high mounting 


neck of the reflector to eliminate the pos- 
sibility of the reflector becoming discon- 
nected from the hood and falling to the 
ground. Reflectors are permanently fin- 
ished inside and outside with vitreous, 
fired porcelain enamel. 

As a safety precaution against the 
breaking of conduit, there are two lugs 
on the hood which have holes for at- 
taching safety wires. A cast aluminum 
ring tightened by means of brass screws 
makes the assembly weatherproof. 


Electrice Box Furnace 


A small electric box furnace with an 
accurately controlled temperature range 
from 300 deg. F. to 2,000 F. has been 
made available by the Cooley Electric 
Manufacturing Corporation, Indianapo- 
lis, Ind. Its broad range permits hard- 
ening and other high temperature work, 
and also low temperature applications 
such as tempering or drawing of steels, 
non-ferrous heat treating, etc. Having 
an 8 in. x 6 in. x 14 in. chamber, the 
furnace is useful for tool and die work, 
production heat treating of small parts, 
running pilot lots, emergency repairs, 


The Cooley Model VK-6 electric furnace 
box 


industrial and laboratory testing, and 
other work within its range where con- 
trolled heating is essential. 

A vertical sliding, counterweighted 
door conserves heat when charging small 
parts since only a limited portion of the 
chamber need be exposed. 

The furnace operates on 230 volts and 
its maximum load is 4,650 watts. Heat- 
ing is supplied by six embedded-type 
heating elements, including one in the 
door. The furnace heats from cold to 
2,000 deg. F. in 1% hr., or to 2,000 in 
half this time after overnight shut- 
down. Continuous operation at 2,00 
deg. F. is possible. 


Inverter for Car Lighting 


Inverters for supplying fluorescent lamp 
loads in railway passenger cars are now 
being made by the Indianapolis, Ind.. 
Division of the Cornell-Dubilier Elec- 
tric Corporation, South Plainfield, N. J. 
This company recently purchased the 
assets of Electronic Laboratories, Inc., 
Indianapolis, Ind. 

The railroad type inverter operates 
from 32 volts d.c. It draws 325 watts 
from the power source and produces a.c. 
power at 100 cycles. It is designed to 
operate twelve 42-in. slimline lamps, six 
in series, and two of which are in parallel. 


100-cycle inverter for operation of fluores- 
cent lamps on passenger cars 
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She doesn't wear chrome trim, and her paint is 
black, but she, too, is truly modern. She was built for 
a job — a modern job — and she does it well. 

With planned scheduling she can stay on the road 
16 and 18 hours a day, 27 or 28 days a month. With 
proper servicing — and such servicing facilities save 
more than they cost — she can be turned around in an 
hour or two. With her modern design, based on pro- 
gressive engineering, her maintenance costs are low. 
And with equal attention, she — the modern steam 
locomotive — will give you more train-miles, more ton- 
miles, more passenger-car miles per year for each dollar 
of investment than any other type of motive power. 

There is a place for steam, and in this place the 
modern steam locomotive is doing an outstanding job. 
We are continuing to build such locomotives. 


October, 1948 


LIMA 
HAMILTON 


CORPORATION 


DIVISIONS: Lima, Ohio — Lima Locomotive Works 
Division; Lima Shovel and Crane Division. Hamilton, 
Ohio — Hooven, Owens, Rentschler Co.; Niles Tool 
Works Co. 


PRINCIPAL PRODUCTS: Locomotives; Cranes and 
shovels; Niles heavy machine tools; Hamilton diesel 
and steam engines; Hamilton heavy metal stamping 
presses; Hamilton-Kruse automatic can-moaking ma- 
chinery; Special heavy machinery; Heavy iron cast- 
ings; Weldments. 


115 


— NEWS —— 


Railroad Welding Men to 
Hold Open Meeting 


The American Welding Society has 
scheduled an open meeting on railroad 
welding problems as part of the program 
for its twenty-ninth annual meeting to 
be held at the Bellevue-Stratford Hotel, 
Philadelphia, Pa., during the week of 
October 24, 1948. The open meeting 
will present an opportunity for all rail- 
road men to ask questions and get ans- 
wers on any phase of welding. Four 
topics will be discussed covering the use 
of welding in the construction and re- 
pair of passenger cars, freight cars, 
locomotives and for maintenance of way 
work. This open meeting will be held 
Tuesday afternoon, October 26. 

In addition to the open meeting seven 
papers on railroad welding will be pre- 
sented at two sessions to be held on 
Monday and Tuesday mornings. On 
Monday there will be the following 
papers: Submerged Arc Welding of 
Box and Hoppėr Cars by E. A. Watson, 
American Car & Foundry Co. ; Welding 
the Modern Diesel Locomotive by H. S. 
Swan, American Locomotive Company, 
and General Welding Practices in Loco- 
motive and Car Shops by J. Michne, 
New York Central. At the Tuesday 
morning session the papers will be: 
Diesel Locomotive Welding by R. L. 
Rex, Air Reduction Sales Co.; Sub- 
merged Melt and Inert Gas Shielded 
Electric Welding Applied to Railroad 
Cars by C. R. Strutz, The Oxweld Rail- 
road Service Co., and Welding Practice 
in Welding AISI Specification 430 (18 
per cent chrome steel) in Locomotive 
Firebox Applications by Howard L. 
Miller, Republic Steel Corp. 


-A.A.R. Wheel Balance Tests 


Several runs in the road testing for 
a study of the riding qualities of railway 
passenger cars as affected by wheel bal- 
ance. wheel-tread contour, and track 
gauge. which has been under way be- 
tween Coatesville, Pa., and Parkesburg 
on the Pennsylvania for the past month, 
were specially conducted on September 
17. This study is sponsored and con- 
ducted by the Mechanical and Engineer- 
ing Divisions of the Association of 
American Railroads, with the co-oper- 
ation of the Budd Company, Phila- 
delphia, Pa.. and the Pennsylvania Rail- 
road. The special test train consists of 
a C-G-1 electric locomotive, the Budd 
research car No. 1, and two passenger 
coaches, the latter being necessary for 
stability and braking power. Necessary 
shop work on the test wheels has been 
handled at the Wilmington, Del., car 
shops of the railroad. Balancing of the 
wheel and axle assemblies, as well as 
balance checking during machining op- 
erations, is being accomplished with the 
Bear Dy-Namic balancer furnished and 
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Orders and Inquiries for New Equipment 
Placed Since the Closing of the September Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Bangor & Aroostook a 2,000-hp. Diesel-elec. pass. . Electro-Motive 
4 1,000-hp. Diesel-elec. switch ... Electro-Motive 
8 1,500-hp. Diesel-elec. branch ? 
line units seniri ... Electro-Motive 
FreicHt-Car ORDERS 
Road No. of cars Type of car Builder 
Chicago, South Shore & South p 
Bend) aaa SaS tee 42 70-ton covered hopper .................... General American 
Delaware & Hudson.... e 1008 70-ton covered hopper .. Greenville Steel Car 
208 Air-dump ...Magor Car | 
Illinois Central .................00.. 750 50-ton hopper. ak .. General American 
100 70-ton covered hoppe ...General American 
500 50-ton hopper ... ar ..... Pressed Steel Car 
1,750 50-ton hopper ... .. Pullman-Standard 
Minneapolis, St. Paul & 
Sault Ste. Marie.................. 500 50-ton box ............. 
50 50-ton automobile 
Norfolk & Western... 10 Caboose ............. e 
Pittsburgh & West Virginia... 600* 50-ton hopper srida Pressed Steel Car 
3004 50-ton gondola . . Bethlehem Steel 
Virginian -nas 1,0005 55-ton hopper .. ; _..... Pressed Steel Car 
5005 50-ton hopper ...... Co. Shops 
255 Caboose $5. csssdessssciassnscc ionin St. Louis Car 
Wabash 600° 50-ton box ; Co. Shops 
FREIGHT-CAR INQUIRIES 
Road No. of cars Type of car Builder 
Duluth, South Shore 
& Atlantic `n 100 50-ton box ............ 3 
100 50-ton gondola .... 
New York, Chicago & 
E LAGU asncceasasconssscstasa cease oa 500 50-ton box .......... š 


1 The new equipment will cost $2,091,248. The 2,000-hp. passenger and the 1,000-hp. switching 
units are to be delivered in the first quarter of 1949; and the 1,500-hp. branch-line units, next April. 
When these are delivered the B. & A. will be completely Dieselized, except during the winter months 
when heavy potato shipments will necessitate the use of some of the present steam power on potato 
trains, Also, during the heavy shipping season this winter it may be necessary to discontinue the 
use of Diesel power now on passenger trains until the new equipment is received. 

2 For delivery in the second quarter of 1949. 

2 Scheduled for delivery next spring. 

* Deliveries scheduled to begin next February. 

6 For delivery in the first quarter of 1949. 

Nowe be built at the Decatur, Ill., shops during 1949. 

OTES: : 

Central of New Jersey—E. T. Moore, chief executive officer of the Central of New Jersey, 
has announced that he has recommended to the roads’ trustee that the Newark, N. J., federal 
court be asked for authority to purchase 14 1,500-hp. Diesel-electrie locomotives at a cost of more 
than $2,000,000. Twelve of the new Diesels are to be assigned to passenger service and two to 
freight service as another step in modernizing and improving suburban-commuter_ passenger service. 
It is anticipated that the first of the new locomotives will be delivered in late September or early 
October and that the entire lot will be in operation before March, 1949. With these additional 
Diesels, all passenger trains operating between the Jersey City, N. J., and Raritan terminals on 
the road’s main line, and 80 per cent of the Jersey Central trains on the New York & Long Branch, 
will be Diesel-powered. 3 3 

Chesapeake Ohio.—Forty-six stainless-steel passenger cars now being delivered to the Chesa: 
peake & Ohio by the Budd Company, and which were originally designed to operate as the “‘Chessies, 
are to be distributed among the various divisions of the road’s system, it was announced this 
week. Trains 3, 5, 6 and 8 on the former Pere Marquette between Chicago and Grand Rapids, 
Mich., will receive six coaches, a twin-unit dining car and an observation-dome car. A baggage 
coach car also will operate on this train between Chicago and Muskegon, Mich. Other system 
trains will absorb the remaining cars. Aras : 

Chicago, Burlington & Quincy.—Sixty all-steel suburban cars and 25 main-line coaches will be 
rebuilt and modernized for suburban service by the C. B. & Q. in a program now under way 
and which will continue at the rate of three cars per month. Improvements will include modified 
air-conditioning, new seats or upholstery, improved lighting and complete interior redecoraticn 
All of the modernized cars will have enclosed vestibules to check smoke, cinders and dust and will 
be painted to simulate stainless steel. In addition, the road is considering the purchase or con: 
struction of 25 or 30 new suburban coaches of the latest design for replacement of cars which 
will be retired. Specifications for these new cars—to be assigned to „the Chicago-Aurora, I, 
service—have not been completed, but are said to include many innovations in suburban-car con- 
struction. It is expected that deliveries will require two years. One of_the first two coaches to 
be turned out of the road’s Aurora coach shop soon for service on the Chicago-Aurora trains wi!l 
demonstrate three different types of seats on which passenger reaction will be sought as a guide 
to the permanent type of seating for subsequent cars. Because of the continuous opening of car 
doors in suburban service, the air-conditioning on the cars is not intended fully to duplicate that 
on through traine. It is expected, however, to keep the car interiors as cool as or cooler than 
outside temperatures. y h A ; 

Pennsylvania. -T'e Pennsylvania’s postwar plans for new equipment and equipment improvemen 
so far disclosed will, when fully consummated, involve a total expenditure of $216,700,366. The 
table lists the various types of equipment included in the program and the amounts that will have 
been spent when the present program is completed. The program contemplates, among other things, 
reequipping the “Senator,” providing afternoon service between Washington, D. C., and, Bost 
Mass., and the “Congressional,” between New York and Washinton. These two trains will affor 
what is described as something new in the way of daytime accommodations—small private rooms 
for two or four persons. 

P.R.R. EQUIPMENT PROGRAM 
Type Cost P 
Laaa ana..$74,327,517 
36,039,697 


No. Units 
137 Diesel-electric road passenger and freight locomotives 
429 Diesel-electric switching locomotives —.................. 4 A = 
212 All-room sleeping cars and observation and lounge cars with sleeping rooms.. 
118 Overnight coaches EEEE r 


40 Dining cars, including 16 twin-units........... A eee 5,013,430 
25 Observation, lounge and feature cars without sleening rooms 2,9483 
273 Modernized coaches, parlor, dining and feature cars.. 18,121.25 
4,400 Box, gondola and hopper cars ag evant 22.426 
8,149 Modernized freight cars of many types 19,347,6/° 
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SECURITY 
CIRCULATORS 


in its new 4-8-4 locomotives 


Each of the new Class J-3 steam locomotives being placed in 
service by The Chesapeake and Ohio Railway Company is 
equipped with Security Circulators to aid the circulation of 
water in its boiler and improve steaming capacity. 


There are also other advantages of Security Circulators that 
help to make possible greater locomotive utilization. Security 
Circulators definitely lessen honeycombing, flue plugging and 
cinder cutting, and prolong the life of arch brick, making the 
locomotive available for much longer periods of continuous 
operation. 


SECURITY CIRCULATOR DIVISION 


AMERICAN ARCH COMPANY .... 


NEW YORK «+ CHICAGO 


October, 1948 117 


operated by the Bear Manufacturing 
Company which is located at Rock 
Island, Ill. 

The purpose of the study is to improve 
the riding qualities of passenger-train 
equipment in so far as they are affected 
by certain wheel conditions, such as un- 
balance, eccentricity of tread, tread con- 
tour, and worn tread, and by the gauge 
of track. Balance studies are being 
made with wheels which have been 
artifically balanced or unbalanced by 
adding weights and also with wheels 
which have been progressively machined 
at the rims, hubs, and plates, but which 
otherwise have not been balanced. Arti- 
ficial unbalance has been carried as far 
as 10 lb. at the rim. Road tests and 
balance checks are made after each part 


AMERICAN LOCOMOTIVE CoMPANY.— 
One hundred years of locomotive manu- 
facturing in Schenectady, N.Y., were 
celebrated in that city on September 24, 
25, and 26. A 110-ft. flagpole honoring 
its war dead was presented to the city 
on behalf of the 6,500 employees of the 
American Locomotive Company at 
Schenectady. Later in the day cere- 
monies were held at the executive office 
building of the company where a bronze 
plaque commemorating the centennial 
observance, presented by the Chamber 
of Commerce, was unveiled. The fiftieth 
anniversary of President Robert B. Mc- 
Coll’s connection with the company was 
also observed on September 24 at a din- 
ner tendered in his honor by the Cham- 
ber of Commerce. On Saturday, Septem- 
ber 25, a luncheon, attended by Mr. Mc- 
Coll and many other 50-year employee 
veterans, was given in honor of Alco’s 
retired employees. Later in the day an 
open-house program was held for em- 
ployees and their families. On Sunday. 
September 26, the plant was open to 
inspection by the citizens of Schenectady. 


John Thomas has been appointed man- 
ager of the American Locomotive Com- 
pany’s locomotive division, and William 
G. Miller has been appointed manager 
of the company’s plant at Auburn, N.Y. 
Mr. Thomas, formerly manager of the 
Auburn plant, is now located at Schenec- 
tady, N. Y., and will be in charge of en- 
gineering, purchasing, service, renewal 
parts, and inspection phases of the loco- 
motive division. He will continue also to 
supervise manufacturing departments of 
the division at Auburn. His activities 
will be coordinated with those of W. E. 
Corrigan, vice-president in charge of 
sales of the locomotive division, and with 
those of J. J. Smith, manager of the 
Schenectady plant. 

John D. Coleman has been appointed 
regional service manager for the western 
region of the American Locomotive 
Company, with headquarters in Chicago. 
Carl A. Gandy, Jr., has been appointed 
district sales representative, with head- 
quarters in Atlanta, Ga., to replace 
John F. Corcoran, who has been trans- 
ferred to the Chicago office to take 
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of the machining program, so that the 
effect on riding quality may be recorded 
and the effect of machining evaluated. 
Worn treads are being simulated by ma- 
chining. Except for one series of tests, 
with wheels having cylindrical contours, 
all tests are made with conical treads. 
Fifteen wheel conditions have been tested. 

A special test section of track has been 
prepared by the Pennsylvania over which 
all series are being run at speeds of 40 
to 100 mp.h. This section consists of 
one mile of track with the standard 
gauge of 5614 in., one mile with a gauge 
of 563% in., and one mile with a gauge of 
56% in. 

Accelerometers measure accelerations 
in three directions at both ends of the 
car, at a journal box and vertically on 


Supply Trade Notes 


charge of sales activities for the railway 
steel spring division in the Chicago area. 
Paul N. Strobell has been appointed dis- 
trict engineer for the New York district. 

Carl A. Gandy became associated with 
Alco in 1940 and has been a service engi- 
neer in the New York and Atlanta, Ga., 
districts as well as in Mexico and Brazil. 

John F. Corcoran joined Alco in New 
York in 1940 and two years later was 
assigned to the Washington, D.C., office 
to work on war production problems. He 
was appointed district sales manager in 
Atlanta in February, 1947. 

Paul. N. Strobell joined the American 
Locomotive company as a service engi- 
neer on Diesel-electric locomotives in 
1941. He was assigned to install the 
first Alco switchers on the Central Rail- 
way of Brazil in 1943 and after his re- 
turn to the United States in July, 1943, 
he entered the Navy as a lieutenant. He 
rejoined Alco’s service department at 
Schenectady, N. Y., after his discharge 
in August, 1946. 

John Thomas is a graduate of Ala- 
bama Polytechnic (1919). Upon gradu- 
ation he was engaged in engineering and 
sales of ship propulsion machinery for 
the Federal and Marine Department of 
the General Electric Company. He be- 
came associated with McIntosh & Sey- 
mour in Auburn in 1929, where he held 
the positions of manager of sales for the 
New York territory and of sales man- 
ager prior to the acquisition of that firm 
by the American Locomotive Company 
in 1939, 

William G. Miller was transferred 
from Schenectady to Auburn as assistant 
to the manager on March 1, 1948. For 
the previous three years he had been as- 
sistant to the vice-president. 

John D. Coleman joined Alco in 1939. 
In November, 1942, he entered the 
United States Army as a captain in the 
Transportation Corps. He returned to 
Alco’s locomotive field service division 
in October, 1945. 

+ 

SIMMONS-BOARDMAN PUBLISHING 
CorporaTion.—S. Wayne Hickey, vice- 


president of the Simmons-Boardman 
Publishing Corporation and heretofore 


a seat. Electrical movement gauges 
measure the lateral and longitudinal 
movements of all wheels on one truck. 
the car-body roll and vertical displace- 
ment. A mechanical recorder indicates 
the swing of the truck and movement: 
in the springs. The electrical instru- 
ments require two 12-channel and one 
6-channel electronic amplifier units. Two 
12-channel and one 24-channel oscillo- 
graphs photographically record the in- 
dications continuously. Various other 
records, such as train speed, phase posi- 
tion of the wheel unbalance, and moving- 
picture records of truck action are ob- 
tained. 

The instrumentation is furnished by 
the Association of American Railroads 
and the Budd Company. 


district manager of advertising sales, 
transportation papers, with headquarters 
at Chicago, has been named to fill the 
newly created position of vice-president, 
advertising sales, transportation papers. 
Mr. Hickey will have offices in both 
Chicago and New York. C. Miles Bur- 
fee, vice-president of the corporation in 
general charge of advertising sales on 
the transportation papers, has been 
named vice-president, sales promotion 
and service, transportation papers. His 
headquarters will be at New York as 
heretofore. He will continue also as 
business manager of Railway Age and 
will be publishing director [not publicity 
director as noted in the September issue) 
of the company’s transportation cyclo- 


S. W. Hickey 


pedias. John R. Thompson, iormer:y 
vice-president and treasurer of the 
Maclean-Hunter Publishing Corpora- 
tion, with headquarters at Chicago, ha> 
been appointed district manager of ad- 
vertising sales, transportation papers, 2 
Chicago, succeeding Mr. Hickey. 

Mr. Hickey was born at Camden. 
Ark., on December 7, 1905, and receive! 
his higher education at the University c! 
Arkansas. He entered railway service in 
April, 1925, as a gravel and ballast in 
spector of the Illinois Central, subsc- 
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Array of General Motors Diesel power at the Chicago and North Western's streamliner ramp 
OTIVES On the left is the “City of Portland” eastbound to Chicago. Three General Motors Diesel 
locomotives, two of which power the “‘400's," are on the nert two tracks. Then the "City 
of Denver,” Twin Cities “400,"" “City of Los Angeles and “City of San Francisco.’ 
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LOCO 


Proud of their own history as pioneers in modern railroad 
motive power, the makers of General Motors Diesel locomotives take special 
pride in saluting the Chicago and North Western Railway, now celebrating 
its 100th Anniversary as the first railroad in Chicago and the first in the West. 


ELECTRO- MOTIVE DIVISION 


GENERAL MOTORS LA GRANGE, ILL. 
Home of the Diesel Locomotive 


quently serving as chainman, rodman 
and valuation accountant on that road. 
In April, 1931, he became associated 
with Simmons-Boardman in the circu- 
lation department at Chicago, and in 
December, 1936, was advanced to adver- 
tising sales representative. Mr. Hickey 
was promoted to business manager of 
Railway Engineering and Maintenance 
and western manager, advertising sales 
of Simmons-Boardman in September, 
1944. He was elected also vice-president 
of the company in February, 1946. 

Mr. Thompson, who was born on July 
23, 1900, and educated at the University 
of Toronto, has devoted his entire busi- 
ness career to the newspaper and busi- 
ness publishing fields. Immediately upon 
leaving college in 1918 he became assist- 
ant financial editor of the Toronto Globe, 
with headquarters at Toronto, Ont., and 
from 1920 to 1923 was a junior account 
executive in the advertising agency of 
A. McKim Ltd., at Toronto. The follow- 
ing year he became advertising manager 


t 
e 


J. R. Thompson 


of Consolidated Press, at Toronto. In 
1925 Mr. Thompson went with the Mac- 
lean-Hunter Publishing Corporation and 
for 13 years was manager of its Chicago 
office. During the next three years he 
was advertising manager of Maclean's 
magazine, with headquarters at Toronto. 
In 1940 he returned to Chicago as vice- 
president and treasurer of the corpora- 
tion, in full charge of the publishing 
activities of its business journals (Inland 
Printer, Chemical Industries, Rock 
Products) in the United States. He re- 
linquished these positions to join the 
staff of Simmons-Boardman as district 
manager of advertising sales, transpor- 
tation papers. 


+ 

WESTINGHOUSE ELECTRIC CORPORA- 
TION.—A. C. Monteith, engineering ex- 
ecutive of the Westinghouse Electric 
Corporation, has been elected vice-presi- 
dent in charge of engineering and re- 
search to succeed Marvin W. Smith, 
who has been elected executive vice- 
president of the Baldwin Locomotive 
Works. C. B. Dick, manager of the 
feeder division since 1945, has been ap- 
pointed works manager of the East 
Springfield, Pa., appliance division plant, 
to succeed James R. Weaver, who is now 
manager of manufacturing for the Bald- 
win Locomotive Works. 
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FANSTEEL METALLURGICAL CORPORA- 
TION.—Joseph A. Teece, assistant to the 
president ot the Fansteel Metallurgical 
Corporation has been elected vice-pres- 
ident. The company has acquired all the 
common stock of the Vascoloy-Ramet 
Corporation held by the Vanadium- 
Alloys Steel Company. Before this 
transaction, two-thirds of the common 
stock of Vascoloy-Ramet was owned by 
Fansteel and one-third by Vanadium- 
Alloys. Vascoloy-Ramet will continue to 
be operated under its own name as a divi- 
sion of Fansteel. 


+ 


BALDWIN Locomotive Works.—Mar- 
vin W. Smith, formerly vice-president in 
charge of engineering and research for 
the Westinghouse Electric Corporation, 
has been elected executive vice-president 
of the Baldwin Locomotive Works, with 
headquarters at Eddystone, Pa., as noted 
in the September issue. Lewis IW. Mets- 
ger, vice-president, has been appointed 
executive assistant to Mr. Smith, assist- 
ing him in all phases of Baldwin oper- 
ating activities. James R. Weaver has 
been appointed manager of manufactur- 
ing—Eddystone division, and John S. 
Newton manager of engineering—Eddy- 
stone division. Both Mr. Weaver and 
Mr. Newton also were formerly with 
Westinghouse Electric. 

Mr. Smith is a graduate of the Agri- 
cultural and Mechanical College of 
Texas (1915) with a degree in electrical 
engineering. He joined the Westing- 
house Electric Corporation as a student 
engineer and in 1930 was appointed 
division engineer in charge of the de- 


M. W. Smith 


signing of generators for the Hoover and 
Norris Dams. He was appointed man- 
ager of engineering in 1936 and was 
elected vice-president in charge of engi- 
neering and research in 1939. 

Mr. Weaver joined the Westinghouse 
Machine Company, at East Pittsburgh, 
Pa., and was works mechanical engineer 
when that company moved to Philadel- 
phia, Pa. He remained at East Pitts- 
burgh with the Westinghouse Electric 
Corporation holding various positions 
until his appointment as superintendent 
of manufacturing equipment. He later 
was appointed director of equipment in- 
spection and tests and held that position 
until he assumed responsibility for the 


operation of the United States Naval 
ordnance plant, at Louisville, Ky., dur- 
ing the recent war. Since the end of the 
war, Mr. Weaver has been in charge oí 
all manufacturing operations at the 


J. R. Weaver 


Westinghouse plant at Springfield, Mass. 

Mr. Newton is a graduate of Oregon 
State College (1930). He spent the first 
nine years of his business career with 
Westinghouse Electric at East Pitts- 


J. S. Newton 


burgh, and for the last nine years ha 
been in the steam division, at Sout 
Philadelphia, Pa., as assistant engine- 
ing manager in charge of many phases 
of the designs and application of both 
steam and gas turbines, particularly 1 
the marine and transportation fields. 


+ 


FaFnir BEARING Company, WAUGH 
EQUIPMENT Company.—The Fafnir 
Bearing Company of New Britain. 
Conn., and the Waugh Equipment Con- 
pany of New York have joined forces 
for the manufacture and sale of Fain: 
anti-friction railway journal bearings 
The staffs of both companies will col 
laborate in the research and develo? 
ment of these bearings. A new divisi" 
of the Waugh Equipment Company, © 
be known as the Fafnir-Waugh Bear”: 
Division, will handle sales, sales Pp! 
motion, and service, whereas manuac- 
turing will be carried on in the pian 
of the Fafnir Bearing Company. 1t 
bearing will carry the joint name “Fa 
nir-Waugh.” As in the past, requit® 
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Millions of miles of travel without sliding a wheel have been 
NORMAL RAIL ADHESION A : . Ar 
reported by railroads with Westinghouse AP Mechanical- 
FULL BRAKING . . ; . 
PRESSURE Pneumatic Decelostat installations. The dollar value of this 
performance, in terms of reduced wear on equipment and 
maintenance of maximum braking efficiency under all rail 
WHEEL SLIP BRAKING PRESSURE conditions, makes it an impressive return on investment. 
—— > RELIEVED As all equipment is on the truck, and no additional con- 
A nections to car body, free assignment of trucks is possible. 
NORMAL RAIL ADHESION í Enclosed, dirt-sealed construction enhances integrity of op- 
FULL BRAKING i eration. Simplified mechanical-pneumatic design acts posi- 
PRESSURE RESTORED tively—relieves brake pressure at the first hint of wheel slip. 
Ask for Bulletin DL2461-1. It gives the complete story. 


Westinghouse Air Brake Co. 
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c 
Wing 


Wingfell Duot Fans 
Variable Temp. Heater Sections 


At the railroad car paint shops of the Central 
Railroad of New Jersey at Elizabethport, N. J., 
fresh air supply, and exhaust of contaminated 
air are accomplished by means of Wing Straight 
Line Duct Fans, while the temperature of the 
air is controlled by means of Wing Variable 
Temperature Heater Sections. 

Two 7% hp. Wing Straight Line Duct Fans, 
mounted in a penthouse at the open end of the 
paint spray shop, supply filtered fresh air at the 
rate of 45,000 cu. ft. per min. through 4 Wing 
Variable Temperature Heater Sections, which 
permit any temperature variation desired. 

At the other end of the shop, the contami- 
nated air is thoroughly washed by being drawn 
through a water curtain by two 15 hp. Wing 
Straight Line Duct Fans, installed in stacks above 
the roof, where it is exhausted to atmosphere. 

Two 3 hp. Wing Straight Line Duct Fans are 
also installed in a small parts spray booth. 

Reprint of an article describing this installa- 
tion is available. Write for a copy today. 


L.J. Wing .CO. 52 seventh Ave. 


New York 11,N. Y., Factories: Newark, N. J.; Montreal, Can. 


ments of railroads for all purposes other 
than journal boxes will be handled by 
the Fafnir Bearing Company. Inquiries 
and orders for passenger-car, freight-car 
and locomotive anti-friction journal 
bearings for use on railroads in the 
United States and all foreign countries, 
except the Dominion of Canada, will be 
handled by the Fafnir-Waugh Bearing 
Division of the Waugh Equipment Com- 
pany, New York. 


+ 


AMERICAN Car & Founpry Co.— 
Sheldon Thomas, assistant to Robert W. 
Ward, vice-president in charge of pro- 
duction of the American Car & Foundry 
Co., has been appointed assistant district 
manager of the firm’s Chicago plant 
Henry V. Bootes, formerly district sales 
manager, New York sales district, has 
been appointed assistant vice-president 
with headquarters in New York. 

Mr. Bootes, prior to 1947 when he 
became associated with the American 


H. V. Bootes 


Car & Foundry Co., was district mana- 
ger of the Ohio Injector Company. Dur- 
ing World War II he saw combat duty 
in the South Pacific area where he 
served as a major in the Marine Corps. 


+ 


GREAT LAKES STEEL CORPORATION.— 
Edward W. Fitzgerald has been ap- 
pointed sales representative for the nail- 
able steel flooring of the Great Lakes 
Steel Corporation. Mr. Fitzgerald, who 
was formerly associated with the Union 
Asbestos & Rubber Co., will have offices 
at 20 North Wacker drive, Chicago. 


+ 
SPRING PACKING CORPORATION. —}F il- 


liam O. Martin, inventor of numerous 
railway devices and formerly in engine 
service with Missouri Pacific, has joined 
the Spring Packing Corporation, at 
Chicago, as assistant vice-president for 
the purpose of exploiting additional in- 
ventions and developments. 


+ 


William O. Martin first entered 
railroad service in Mexico in 1905 as a 
locomotive fireman. He later served as 
a locomotive engineer, and in 1912 went 
to El Reno, Okla., where he joined the 
Chicago, Rock Island & Pacific as a 
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fireman. From 1917 until 1919, he was 
in charge of coke ovens, coal washing 
machinery and railroad equipment for 
the Howe-McCurtain Coal & Coke Co. 
He joined the mechanical department of 
the Missouri Pacific in 1919. In 1928 he 
became associated with the Rees Manu- 
facturing Corporation (later known as 
the Superior Railway Products Corpora- 
tion). He joined the Ajax-Consolidated 
Company in a consultant capacity in 
1944 and on December 1, 1947, returned 
to the M. P. in engine service. 


+ 


LENKURT ELECTRIC CoMPANY.—D. 
Gordon Clifford, formerly chief engineer 
of Industrial & Commercial Electronics, 
has been appointed field engineer for the 
Lenkurt Electric Company, San Carlos, 
Calif. 


+ 


ARMCO STEEL CORPORATION ; JACKSON 
Tuse Company.— The Armco Steel 
Corporation has contracted to purchase 
the assets of the Jackson Tube Company, 
Piqua, Ohio. This company is now be- 
ing operated as the tubing division of 
the Armco Steel. Samuel E. Jackson, 
president, is manager of the new division. 


+ 


GENERAL ELectric CoMPANY.—The 
General Electric Company has an- 
nounced the appointment of the Gray- 
bar Electric Company as national dis- 
tributors for the resin and insulation 
materials division of General Electric’s 
chemical department. 


+ 


PyLe-NaTIonAL CoMPANY.—Dur- 
ward I. Packard, formerly district man- 
ager of the Baldwin Locomotive Works 
at Chicago, has been elected vice-presi- 
dent in charge of sales of the Pyle-Na- 
tional Company, Chicago. 

Durward I. Packard was born on 
November 26, 1894, in Granville Town- 
ship, Pa. He was educated in the public 
schools at Jersey Shore, Pa., and in 1911 


D. I. Packard 


was employed in the motive-power de- 
partment of the New York Central. Mr. 
Packard joined the Franklin Railway 
Supply Company in 1924, serving suc- 
cessively as supervisor of manufacturing 
operations, plant manager at Baltimore, 
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HOW 


Graybar can simplify 
your purchases and stores 


OF MANY ELECTRICAL ITEMS 


Through its network of warehouses near 
railroad centers, Graybar makes avail- 
able to you — conveniently and quickly 
— quality electrical products of over 200 
leading manufacturers. Because our 
nearest warehouse normally can deliver 
many of these items to you on short 
notice, your stores of such items can 
safely be kept at a minimum — saving 
space (and hence money). 


The services of a Graybar Railroad 
Specialist — and Specialists in wiring, 
lighting, power apparatus, inside and 
outside electrical construction — are 
available without charge to our cus- 
tomers. Widely experienced, these men 
can help you plan and carry out your 
electrical projects efficiently and 
economically. 


The best way to see how these Graybar 
services can benefit you is to give our 
nearest office your next ‘‘electrical’’ 
order. Graybar Electric Company, Inc. 
Executive offices: Graybar Building, 
New York 17, N.Y. 
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BEATTY No. 11-B Heavy 


Duty Punch widely used in 
railroad industry. 


ae f 
BEATTY Spacing Table han- 
dies beams, channels, plates 
with speed and precision. 


BEATTY 250-Ton Gap 
Type Press for forming, 
ponding; flanging, press- 
ng. 
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BEATTY CoPunShear, one 
unit does coping, punching, 
shearing. 


BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 
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THERESE 
BETTER UR 


ou Mote 


A BEATTY machine is tailor-made to 
do a certain job — and do it better, in 


less time, at less cost. Our long and 
varied experience in solving metal 
working problems enables our engi- 
neers to grasp your problem quickly, 
and provide a practical, proven an- 
swer. AND we can offer you real 
economy, too, because the range of 
BEATTY machines is so wide that 
with minor changes and careful tool- 
ing we can often provide a tailor-made 
machine at little more than the cost of 
a standard model. Let us work with 
your own engineers on your next pro- 
duction problem. Two heads are bet- 
ter than one, especially when they’re 
looking for the same thing — a better 


way to do it. 


XWMERE'S A BETTER 
WAN XO DO wx 1. 
2 


À bam A: 
NAAN 


ATTY siti 


Ohio, and assistant western sales man- 
ager at Chicago. In 1944 he became ass 
ciated with the Baldwin Locomotive 
Works as district manager, Northwest- 
ern district, at Chicago. 


+ 


B. F. Gooprich Company.—The B. 
F. Goodrich Company will build a new 
plant in Akron, Ohio, for the manufac- 
ture of industrial rubber belting. Four 
factory buildings will be razed to per- 
mit construction of the new plant, which 
will contain 150,000 sq. ft. of floor space. 


+ 


Hutson Company.—Robert Watson 
has been appointed to the staff of the 
Hulson Company at 332 South Michigan 
avenue, Chicago. Mr. Watson served 
an apprenticeship in locomotive com- 
struction and design at Kilmarnock 
Scotland, in which country he was bom 
He came to the United States in 1923 
and joined the Ingersoll-Rand Company 
as a machinist. Shortly thereafter, he 
worked as a draftsman for the American 
Locomotive Company. In 1925 he be- 
came chief draftsman of the Erie in 
Cleveland, Ohio; in 1929, mechanical 
and sales engineer of the Firebar Cor- 
poration, and in 1932, sales engineer and 
western sales manager for the Waugh 
Equipment Company. From 1938 to 
1941, Mr. Watson was employed by 
Manning, Maxwell & Moore. In the 


R. Watson 


latter year he returned to Waugh Equip- 
ment as assistant to the president and 
vice-president. Several months ago he 
was appointed representative of Ameri- 
can Welding’s railway equipment divi- 
sion, 


+ 


Cartson Company.—The Carlson 
Company, specialists in the design of 
springs and mechanical products, have 
opened a new office at 277 Broadway, 
New York 7, to provide design and con- 
sultation services for manufacturers, 
engineers, and inventors. 


+ 


YOUNGSTOWN STEEL Door COMPANY. 
—John P. McWilliams has been elected 
chairman of the Youngstown Steel Door 
Company. Harold H. Henricks has been 
elected president to succeed Mr. McWil- 
liams. 
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Fork Lift Trucks are 
constantly breaking through 
wood floors now. The trend 
in freight handling is 
towards more and heavier 
palletized unit loads— 

and more and heavier trucks 
to handle them. There’s a 
way to meet this trend and 
stop floor damage. Fork 
trucks don’t break through 
NAILABLE STEEL 
FLOORING. 


Nails—can't tear or splinter 
NAILABLE STEEL 
FLOORING, can’t damage 

it in any way. Nails are held 
tighter in the grooves than in 
wood—and the nails are 
deformed, not the flooring. 


Abrasive Freight—The 
grinding, scraping action of 
rough freight such as 

these granite slabs, wears 
and splinters wood planking. 
NAILABLE STEEL 
FLOORING has the 
abrasion-resistance to take 
it—without damage. 


*PATENTS PENDING 


COPYRIGHT 1948 BY GREAT LAKES STEEL CORPORATION 


Nails, fork trucks, pinch bars, 
and abrasive freight are mainly 
responsible for boxcar floor 
damage. NAILABLE STEEL 
FLOORING lasts longer because 
it stands up under these wood 
floor destroyers. 


All this adds up to a floor that’s 
built to last as long as the car 
itself—that can make major 
savings in car maintenance 
costs. This longer life means 
more useful cars too, because 
floors will stay in Class A 
condition, suitable for all 
freight. For your next new 
car or rebuilding program— 
specify NAILABLE STEEL 
FLOORING. 


NAILABLE 
STEEL FLOORING 


=D> 


1 


A 
GREAT LAKES STEEL 
PRODUCT 


pe 
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a? ro CUT COSTS 
AND IMPROVE 


OPERATIONS 


CLEANING 


These 
. Magnus Bulletins 
Show You 
Why and How 


AGNUS CLEANERS AND MACHINES for railway cleaning 
M jobs can be used in more than 16 ways. They will all do 
better work in less time, at lower cost, and in many cases do jobs 
that no other cleaners or machines are capable of doing. Here's 
a list of the 16 ways you can speed cleaning and save money. 
Look ‘em over! 


O Cleaning Diesel Engines and Parts. [] Fast, Safe, Paint Stripping. 
O Cleaning Diesel Injectors. O Sludge Prevention in Fuel Oil. 
O Cleaning Bull Rings. O Hand Cleaning and Skin Protection. 
O Cleaning Air Filters. OD Floor Cleaning, All Types. 
O Shop Machine Cleaning O Coach Washing—Interior and 
“On the Floor." Exterior. 
O Steam Gun Cleaning. O Upholstery Cleaning. 
O Vat Cleaning. O Magnus Steam Guns. 
O Cleaning Signal Parts. O Magnus Aja-Dip Cleaning Machines. 


We're ready to send you complete data on any subject 
listed. Just check the ones in which you are most 
interested, and mail this page to us. 


MAGNUS CHEMICAL COMPANY 
77 South Ave., Garwood, N. J. 


IN CANADA — MAGNUS CHEMICALS, LTD., 4040 Rue Masson, Montreal 36, Que. 
Service representatives in principal cities 


RAILROAD DIVISION _ 


MaG NU 


CLEANERS « EQUIPMENT » METHODS 
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John P. McWilliams was born in Chil- 
licothe, Ohio, on January 8, 1891. Upon 


graduation from Princeton University in 
1913 he joined the Canadian National 
and from 1914 to 1917 was -associated 


with the Oxweld Acetylene Company 
In 1918 he was a captain in the United 
States Army. From 1919 to 1924 h 


J. P. McWilliams 


worked for the Oxweld Railroad Servie 
Company. In the latter year Mr. Mc 
Williams founded the Youngstown Ste 
Door Company, of which he was g 

manager until his election as presidett 


in 1933. 


Harold H. Henricks is a graduate a 
the University of Illinois in 1911. After 
World War I, during which he was 4 
second lieutenant in the United States 
Air Force, he joined the Camel Com- 


| pany which, in 1925, was acquired by 


Youngstown Steel Door. Mr. Henrids 


H. H. Henricks 


became superintendent of the Youngs 
town, Ohio, plant in 1929, vice-president 
in charge of manufacturing in 1933, am 
a director of the company in I 


+ 

Eutectic WELDING ALLOYS CORPO 
TIon.—IVilliam R. Bajari, formem 
field manager for the Eutectic Wel 
Alloys Corporation, has beota 
regional sales supervisor in the WAWE 
Bite of the United States. L. D. Rich- 
ardson and Robert H. Gromat, formerly 
assistants to the general sales 


Railway Mechanics ce 


WIRY ES 


MINT-MARK OF O FINE CAST STEEL 


HERE’S HOW RUST- OLEUM 
SAVES TIME AND MONEY: 


IT GOES ON FASTER 
Rust-Oleum saves 25% of the time nor- 
mally required for application... and 
covers up to 30% more area. 


IT CUTS PREPARATION 
No sandblasting, flame cleaning or chemi- 
cal rust ‘‘dissolvers’’ are required. Merely 


wirebrush to remove scale, dirt, etc. and 
apply RUST-OLEUM. 


IT PROTECTS LONGER 
Rust Oleum LASTS two to ten times longer 
than ordinary materials on most jobs. Every 
application gives maximum protection. 


2419 Oakton $ Street 
ES Ap i 
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You Save on 
Maintenance Costs! 


Keep cars rolling years longer... 
Provide essential protection to 
right-of-way equipment, bridges, 
buildings and other properties. 
Rust-Oleum coats metal... and 
dries firm —with a tough, water- 
tight, enduring film that prevents 
rust by moisture, fumes, acids, 
heat and many other destructive 
elements. 


Rust-Oleum can be applied 
directly to any rusting surface — 
after easy, time-saving prepara- 
tion. It outlasts ordinary materials 
two to ten times, depending on 
conditions. For lasting satisfaction 
and extra profits specify Rust- 
Oleum on new and re-built cars 
...and out on the right-of-way 
where rust is costly. 


Write for full information TODAY. 
Ask for Catalog No. 145. 


have been appointed regional sales super- 
visors for, respectively, the south central 
region and the west central region. 

+ 


McConway & Torrey Corr.—R. F. 
Schageman has been appointed Chicago 


| district sales manager for the McConway 


& Torley Corp. to succeed the late J. J. 
Hughes. 
+ 
GENERAL STEEL CastTincs CORP 
The general offices of the General Steel 
Castings Corporation have been trans- 


ferred from Eddystone, Pa., to Granite 
City, Ill. The headquarters of the treas- 
ury and purchasing departments will 
remain at Eddystone. 


+ 


Lima-HAMILTON CORPORATIONS 
James Boyd, formerly eastern distr 
manager of the Westinghouse Electret 
Corporation, has been appointed general 
of the Lima-Hamilton 


sales manager 

Corporation’s Hamilton division. Mr. 
Boyd is a graduate of Pratt Institute 
(1917). He joined Westinghouse im 


James Boyd 


1917 as service engineer. In 1920 he 
was transferred to the New York office 
as a salesman in the general industry 
section. In 1925 he was appointed supert- 
visor of the general mill section; eastern 
industrial manager in 1935; assistant 
eastern district manager in 1937, and 
eastern district manager in 1938. 


+ 


BUCKEYE STEEL CASTINGS COMPANY. 
—Frank H. Bonnet has been elected 
president and general manager of the 
Buckeye Steel Castings Company, to 
succeed George T. Johnson, who has 
resigned because of ill health. 

Frank H. Bonnet joined the company 
as a molder’s helper in the foundry, after 
graduating in 1909 from Ohio State Uni- 
versity as a mechanical engineer. He 
worked in various capacities until his 
apointment as first vice-president and 
works manager, a- position he has held 
for several years. 

George T. Johnson has been associated 
with Buckeye Steel Castings for 42 
years. He served in the operating and 
engineering departments and as head of 
the sales department. He became presi- 


' dent and general manager three years 
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Ever look at a train through a Microscope? 


A mile-long freight won’t fit under a microscope... but 
how well it runs depends a lot on the constant checking 
that every Esso Railroad Product gets. 

Esso Fuels and Lubricants are first exactingly test- 
ed and proved in America’s largest petroleum labora- 
tory...and then followed up with carefully kept rec- 
ords of their on-the-job performance over millions of 
railroad miles. 

That’s why every train that runs on Esso Fuels 
and Lubricants is a “lab on wheels”... and that’s why 
Esso Railroad Products so fully meet today’s railroad- 
ing petroleum needs! 


Octobe r, 1948 


Railroad Lubricants and Fuels 
ST RE 


SOLD IN THE 18 STATES INDICATED 


Boston, Mass.—New York, N. Y.—Elizabeth, N. J.—Baltimore, Md. 
Richmond, Va.—Charleston, W. Va.—Charlotte, N. C. 
Columbia, S. C.—Memphis, Tenn.—Little Rock, Ark.—New Orleans, La. 


Philadelphia, Pa. 
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Se Orit Safely 


You can put your best foot forward—without slipping - 
when the flooring in your plant is Inland 4-Way Floor 


Plate. Its skid-resistant pattern provides built-in pro- 


tection wherever production feet or wheels must go... 


floors, steps, ramps, platforms. Made of steel, it’s fire- 
proof, easy to clean, lasts for years and years. INLAND 
STEEL CO., 38 S. Dearborn St., Chicago, Ill. Sales 
Offices: Chicago, Davenport, Detroit, Indianapolis, Kan- 
sas City, Milwaukee, New York, St. Louis, and St. Paul. 


WRITE FOR BOOKLET 
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ago. He will continue on the board ¢ 
directors. 


+ 


DAYTON RUBBER COMPANY.—Edgo 
K. Lofton has been appointed sales man- 
ager of the railway division of the Day- 
ton Rubber Company, Dayton, Ohio, to 
succeed E. J. Schmidt, resigned. Al 
railway sales operations will be directed 
from the Chicago sales headquarters at 
1009 W. Washington boulevard. Mr. 
Lofton has been associated with the rail- 
way division for 15 years. He firs 
worked as test engineer for railway V- 
belts in the factory testing and develop. 
ment department and for the last l4 


E. K. Lofton 


years has been sales engineer in charge 
of railway sales in the Chicago district. 
Mr. Lofton is a committee chairman ot 
the Western Railway Club and chairman 
of the board of directors, Railway Ele- 
tric Supply Manufacturers Associaton. 


+ 

AMERICAN STEEL & Wire Co—The 
American Steel & Wire Co., a subsidiary 
of the United States Steel Corporation, 
has announced the creation of a new ar 
separate sales division to handle electr- 
cal wire and cable products. T. F. Peier- 
son, who has headed the section o! ** 
general sales staff of the company * 
voted to electrical products, has beet 
appointed manager of sales of the ne" 
division. New district sales offices under 
the new organization will be establish 
in Boston, Mass., to serve the New Eng 
land district; in Cleveland, Ohio, to serè 
the Central district; in Chicago, to s 
the Western district; and in New York 
to serve the Eastern district. C. H. bi” 
rier has been appointed manager, ^€ 
England district, electrical product 
sales; V. IV. Heimberger, manager, 2" 
tral district; R. A. Coates, manage! 
Western district; and C. M. Veil, m- 
ager, Eastern district. 


AMERICAN STEEL & WIRE Co—h © 
ter E. Mackley has been appointed nn 
ager of the New York district sales 0 E 
of the American Steel & Wire on ' 
subsidiary of the United States ` = 
Corporation. F. L. Nonnenmacher ™ 
been appointed manager of manuen, 
ers’ products sales to succeed Mr. ! =a 
ley, and Harold Christopher has 
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NATIONAL’S New Journal Box Lid 


A. A. R. Certificate No. 2 


The FLEXO-4, made of high-grade malleable iron to resist 
corrosion and fatigue. A center pressure lid of ample section 


to assure a Seal-tight fit all around the mouth of the box. 


Write for Circular No. 5848 
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BERMAG 


Cleaning Compounds 


for Efficient Cleaning 


of DIESEL 


Locomotives 


Filters - Boilers 
Trucks - Bodies 
Lubricating Systems 
Electrical Equipment 


PERMAG Compounds are 
used by leading railroads 
for cleaning the various 
parts of both DIESEL and 
Steam locomotives. 


For removing Diesel Oil film, dirt, grease, 


grime from 


Magnuson Products Corp. 


Mfrs. Specialized Cleaning Compounds for Industry 


Main Office 50 Court St., BROOKLYN 2, N.Y. 


In Canada: Canadian PERMAG Products Ltd., Montreal, Toronto 


car exteriors—PERMAG CAR 
CLEANER is used with highest satisfaction. 


25” 
YEAR 


of 
SERVICE 


to 


RAILROADS 


In celebrating our Twenty- 
Fifth Anniversary, we like 
to recall the years of 
pleasant business dealings 
we have had with the 
great railroad industry. 


BAKING TIME 40% 
WARM-UP TIME 57% 


for DIESEL - ELECTRIC 
MAINTENANCE 


Baking time for large diesel generators 
and diesel-electric motors was reduced 
40 to 50% at Great Northern shops, 
St. Paul, when this modern DESPATCH 
gas fired, convection heat oven was 
installed. Warm-up time was cut 57% 
over previous steam-heated oven. 

Two giant 3-ton 36"x38” armatures 
or motors bake thoroughly in 12 instead 
of 20 or more hours. Six smaller 1-ton 
18x36” armatures bake in 8 hours 
instead of 16. These heavy components 
are dried after cleaning, or baked after 
vacuum impregnation, dipping or 
spraying with varnish. Loads are con- 
veniently handled with traveling crane 
and rail-mounted dolly. 


WRITE TODAY for information 


DESPATCH OVEN COMPANY 


Minneapolis Office: 619 S. E. 8th St. 
Chicago Office: 221 N. LaSalle St. 


Offices in All Principal Cities 
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DESPATCH 
OVEN COMPANY 


DESPATCH 
Coil & Armature 
RS OVEN 


"thet: Hdledaitagie 


© Increases baking capacity. 
@ Operates economically. 

@ Requires less attention. 

@ Saves time and manpower. 


© Rugged, safe and dependable. 
@ Bakes uniformly up to 500 F. 
© Controls temperature automatically. 


promoted to assistant manager, y% 
Mackley succeeds B. W. Bennett, wh 
has been appointed assistant to the Wits 
president-sales. Mr. Bennett will ox. 
tinue to maintain his offices in New Yot 
and will handle special assignments, 


+ 


GRAYBAR ELECTRIC COMPANY—E, F 
Martin, formerly district Operating man 
ager of the Graybar Electric Compan 
at New York, has been appointed assis- 
ant district manager, with headquarter 
at Boston, Mass. Mr. Martin has beer 
associated with the company for 28 year 
E. A. McGrath, district operating ma- 
ager at Detroit, Mich., for the last fre 
years, has been transferred to New Yor. 
to replace Mr. Martin. M. O. Melker 
district operating manager at Kass 
City, Mo., for 12 years, has been tes. 
ferred to Detroit, succeeding Mr. X 
Grath. A. W. Rimensnyder of the oz 
pany’s Philadelphia, Pa., office, will t 
district operating manager at Kas: 
City, succeeding Mr. Mcllvain. 

L. G. Fields, district manager at Jad 
sonville, Fla., for the Graybar Elect 
Company, has been appointed distric 
manager at Richmond, Va., effect: 
November 1. Mr. Fields will succes! 
J. H. Pearson, Jr., district manager al 
Richmond for 22 years, who is retir 
at his own request. 


Obituary 

New C. Hervey, chairman of tie 
board of directors of the Independent 
Pneumatic Tool Company, Aurora, Ill, 
and former president of the firm, died at 
his home in River Forest, Ill., on August 
2, following a heart attack. Mr. Hurley 
had been active in the company ior th 
past 21 years, directing its expansion 
first as president and since 1944, a 
board chairman. He was born at Gales- 
burg, Ill, on May 3, 1870, and served 


N. C. Hurley 


for many years as a railroad mail ce" 
with the Chicago, Burlington & et 
cy. Mr. Hurley went to Chicago in 1” 
to establish, with his brother the lt 
Edward N. Hurley, the Hurley Machine 
Company. Neil Hurley served as pr! 
dent of the latter company until 1%, 
when he joined Independent Pneumt 
Tool. He became president of that co 
pany in 1933. 
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Nationwide Service and Repair Facilities 


One of our customers said it: “If we weren’t 
already sold on the superior qualities of G-E 
passenger car power equipment, G-E’s nation- 
wide service shop repair facilities would do 
the trick. 

“We know these G-E equipments are built 
to withstand thousands of hours of the toughest 
sort of operating service,” said this railroad 
veteran. “And when inspection and mainte- 
nance time rolls round, we know we can rely 
on any one of a number of G-E service shops 
strategically placed near our own shop loca- 
tions. What a relief to know I can pick up the 
’phone, dial a number, and know that a G-E 


service man will be on the job in a matter of 
hours.” 

Superior service facilities, when added to 
the rugged dependability, reliable operation, 
and unusually fine performance characteristics 
of G-E power supply equipment, are a difficult 
combination to beat. 

Ask your G-E representative for more in- 
formation about these machines—axle-driven 
motor generators, amplidyne booster in- 
verters—and how their remarkable perform- 
ance is backed up by General Electric’s 
widespread service organization. 


This map shows the location of each of 29 G-E service 
shops. Check them against a map of your railroad, and 
see how these service points are prepared to assist you 
in a matter of hours. 
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Personal 
n your yard pays too— | Mention 


General 
wth ROU S$ TAB OU TL coe w. Bonsvsos, wie 


pointment as chief mechanical office 
R A R the Chicago & North Western Syte 
b at Chicago, was reported in the Septer- 


| ber issue, was born on December 2,1% 
The fast tractor-footed load-hustlers 


@ Don’t hang on to the old-fashioned idea that 
mechanical handling pays off only when it fol- 
lows prescribed routes and methods — indoors. 
Free a Roustabout Crane in your yard — let it 
roam at will, shifting, stacking, loading, un- 


loading — where you want it, when you 
want it—watch it yield pay dirt in the form 
of increased man hour savings—and 
speedy, efficient action. Loads to 714 tons, 

; hook or magnet, mounted on 
wheel or crawler trac- 

tors. Ruggedly built 

for years of overwork. 

Make your yard con- 

tribute to profits, too 


creme — — get the Roustabout G. W. Bohannon 
economy facts now. at Duluth, Minn. He attended Caml 
Write to Dept G-5. 4 University from 1920 to 1923, amisi 


graduate of the University of Minais 
(1926), with a B. S. degree in meii 
ical engineering. He entered rail) 
service in 1926 as a draftsman with he 
Duluth, Missabe & Northern (now Di 
luth, Missabe & Iron Range) am, from 
1927 to 1944, served as mechanical ag 


neer. He joined the North Western si 

tem in the latter year as assistant i 

chief mechanical officer, in charge oii 

gineering matters, and in 1945 was ah 

pointed assistant chief mechanical oig 
è 


o B. N. Lewis, II, general n 
OEO O. superintendent of the Min 
Paul & Sault Ste. Marie at Mil 


Minn., has retired after nearly $ 
of railroad service. Mr. Lewis 


HUGHES-KEENAN CORPORATION 


DELAWARE, OHIO, U.S.A 


kad- Tanding Specialiai since 190 


PROVEN IN SERVICE on thousands = ag | 
of locomotives as the outstanding p Í 

"shopping to shopping” air pump 
packing. Remains flexible and re- 
silient in the presence of high tem- 


peratures. Supplied in die-molded 
ring sets ready to install in standard 
stuffing boxes. 


On request we will be 

glad to send a copy of 

the “Durametollic Loco- a É 

motive Packing Bulletin” l A 4 DURAMETALLIC 
— covering various types ; : E” Air Pump Packing 
- 5 Style D-911 For Both 


to meet your needs. STEAM AND AIR 


B, N. Lewis 
on August 22, 1883, at Austim 6: 
and entered railroad service in Il iF 


machinist and draftsman apprenti 
DURAMETALLIC Y CORPORATION the Soo Line at Minneapdlisals 
KALAMAZOO MICHIGAN he became a special machinist i 


employ of the Erie at Meadville, = 
col Enget 
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‘DO YOU SPEND 
oe 
SS. DOLLARS 
CA 10 HEAT 
EYouR 
CEILING? 


> -~ 
CP a. 


LA 


HIGH TEST 


CAST N 
IRON | 


HEATING 
SECTIONS 


EFFICIENT HEATING IN 
ROUNDHOUSES, SHOPS, 
SHEDS, WAREHOUSES, ETC. 


GRID Unit Heaters are designed for 


low outlet temperatures and more air | 


delivery to the floor line—not the ceil- 
ing. 


This means a saving in the fuel bill, 
while assuring warm comfortable air 
to the working areas. Only by eliminat- 
ing stratification of warm air at ceiling 
level can you get the ultimate from your 
heating dollar. 


Don’t be confused by unit 
heaters offering great BTU 


Write for delivery and high outlet tem- 
complete peratures: you may be heat- 
details, ca- ing your ceiling. BTU in a 
pacity tables 

and engi- unit heater does not mean 
neorleg everything ... it's the CFM 


and low outlet temperature 
that really count. If you want to save 
on your fuel bill, install GRID this heat- 
ing season, 


GRID heating sections are one piece 
construction high test cast iron—the 
metal for permanency . . . no elec- 
trolysis because there are no dissimilar 
metals used in GRID construction. 

Hence, no maintenance expense— 

but years of trouble-free heating 

service, 


D. J. MURRAY MANUFACTURING CO. 


WAUSAU WISCONSIN 
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LA Wi, | 


and in 1906 became a shop inspector for 
the American Steel Foundries. He re- 
joined the Erie in 1908 as gang foreman 
at Hornell, N. Y., and in 1909 returned 
to the Soo Line at Enderlin as engine- 
house foreman. From 1911 to 1915, Mr. 
Lewis did special shop work at Minne- 
apolis. In the latter year he was ap- 
pointed mechanical valuation engineer ; 
in 1917, assistant mechanical superin- 


| tendent at Fond du Lac, Wis., and in 


1924, mechanical superintendent. He 
was transferred to Minneapolis in 1928, 
and in 1944 became general mechanical 
superintendent. 


F. T. James, chief of motive power of 


| the Delaware, Lackawanna & Western 


at Scranton, Pa., has been appointed | 


general superintendent of motive power 
and equipment. The title of chief of 
motive power has been abolished. 


W. W. Matzke, assistant to vice- 
president in charge of mechanical mat- 
ters, of the Chicago & North Western, 
has been appointed assistant to chief 
mechanical officer. 


Diesel 


ANbREW J. Dusetsky, master me- 
chanic of the Lehigh Valley at Wilkes- 


Barre, Pa., has been appointed to the | 


newly created position of system super- 


visor of Diesel maintenance, with head- | 


quarters at Sayre, Pa. 


I. R. PEASE, superintendent of motive 
power of the New York, Ontario & 
Western at Middletown, N. Y., has been 
appointed superintendent of Diesel loco- 
motive maintenance of the Delaware, 
Lackawanna & Western at Scranton, Pa. 


Car Department 


J. J. Larson has been appointed divi- | 


sion general car foreman of the New 
York Central at Buffalo, N. Y. 


Electrical 


R. A. Crospy, electrical supervisor of 
the Atlantic Coast Line at Jacksonville, 
Fla., has been promoted to the position 
of electrical foreman. 


Master Mechanics and Road 
Foremen 


T. G. Roperts has been appointed 
road foreman of engines of the Canadian 
National, with headquarters at London, 
Ont. 


T. CoLLYER has been appointed road 
foreman of engines of the Canadian Na- 
tional, with headquarters at Lindsay, 
Ont. 


Witi1AmM H. Haynes, who has been 
appointed master mechanic of the Chi- 
cago & Eastern Illinois at Danville, Ill., 
as announced in the July issue, was born 
on April 12, 1893, at Springfield, Ohio. 
He attended Antioch College and in 
1912 became a machinist apprentice in 
the employ of the Cleveland, Cincinnati, 
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For Punishment? 


These bars are just m 
for getting into trouble—s 
Their tough steel makes then 
dependable for the hardest 3 
work, and special shapes protest 
you when you put on the f, 
pressure. From the versatile 
bending bar (with more t 
than 100 positions) to simple 


pry bars, there’s one to fill 
your needs...so you won't 
“stung” when you retire 
your “makeshifts” and buy 
these bars from your deal 
He’s sure to have the ones 
want because 


Tools you need— s 
we make! 


t Adjustable Bend; z 
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E No. nding 
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Wiedeke 


TUBE EXPANDERS NATIONALLY KNOWN FOR 


DEPENDABLE . . . ECONOMICAL IEICE 


IDEAL ACE TUBE EXPANDERS 
The boilermakers’ selection for more than a 


half century, for LOCOMOTIVE and general =. n 
boiler work . . . guard straddles tube and — = - 


bears against tube sheet, suitable for roll- 
ing new tubes and re-rolling tubes with 
flared or beaded ends. 


MINIMUM FRICTION . . . absorbed by 
bronze bearing between guard and frame, 
resulting in much easier and faster opera- 
tion. 

Long rolls have generous radius on end and 
will not create sharp offset within the tube. 


See your dealer or write today 
for general catalog on Wiedeke 
Tube Expanders and Tube Cutters. 


DAYTON I, OHIO 


IT STANDS UP UNDER TERRIFIC HEAT—WON’T FLAKE, 
RLISTER OR PEEL—IMPROVES APPEARANCE—PREVENTS RUST. 
Saves money for railroads three ways: (1)° Eliminates constant re- 
puluting—because it wears away by slow erosion—lasts for months; 
(2) Easy to repaint—no blisters to scrape—saves time; (3) Goes on 
quickly, easily—brush or spray. WRITE FOR SAMPLE. TEST IT 
ON YOUR EQUIPMENT. USED BY MANY LEADING RAILROADS. 


McDOUGALL-BUTLER CO., Inc. 


Quality Finishes Since 1887 
BUFFALO 5, NEW YORK 
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Whe Geatlee Wiedeke iki 


Branches: Salem, Mass.; Auburn, Me.; Washington, D. C. 


Chicago & St. Louis. While attending 
college he received special training in 
tool and die making at the plant of 
Robins & Myers at Springfield, Ohio, 
and during World War I was engaged 
in tool and machine designing. In 1919 
he became general machine foreman of 
the Kansas City Terminal Railroad at 
Kansas City, Mo. He was subsequently 
in the service of the Missouri Pacific at 
Kansas City, in charge of air-brake de- 
partment and plant equipment, including 
power plant. In 1934 he was transferred 
to Little Rock, Ark., in charge of plant 
equipment, powerhouse, and Diesel re- 
pairs. During 1945-46 he was produc- 
tion engineer on aerial torpedoes for the 
Government, in the employ of the Cam- 


W. H. Haynes 


eron Manufacturing Company, Houston, 
Tex. On August 15, 1946, he became 
general enginehouse foreman of the Chi- 
cago & Eastern Illinois at Danville, and 
on January 16, 1948, was appointed mas- 


| ter mechanic. 


Shop and Enginehouse 


Frep J. Lemorr has been appointed 
general supervisor of piecework sched- 
ules of the New York Central, with 
headquarters at Buffalo, N. Y. 


J. E. Gocerty, general locomotive 
foreman of the Union Pacific at Chey- 
enne, Wyo., has been appointed superin- 
tendent of production at the company’s 
Omaha (Neb.) shops. 


Obituary 


Jonn A. PILCHER, retired mechanical 
engineer of the Norfolk & Western, died 
on July 28. Mr. Pilcher was born on 
January 24, 1868. He was educated at 
Cornell University and began his career 
with the Richmond Locomotive and Ma- 
chine Works, predecessor of the Amer- 
ican Locomotive Company. He becare 
an employee in the mechanical depart- 
ment of the Norfolk & Western on Jar- 
uary 13, 1891, and was a mechanical 
draftsman for eight years. He then be- 
came a member of the engineering staf 
of the Baldwin Locomotive Works. He 
returned to the N. & W. in 1902 as 
mechanical engineer and retired on 
December 1, 1938. 
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WHEN YOUR UNDER-CAR DRIVE IS V-BELT DRIVEN 


Fewer yard stops, more road time . . . that’s the record of 
Dayton under-car V-Belt Drives! As a matter of fact, 
in over 16 years, a power failure due to the mechanical 
failure of a Dayton V-Belt Drive has not been reported. 
You just can’t beat Dayton Drives for transmitting elec- 
tric power economically and with unfailing dependability 
to passenger cars, diners, Diesels or cabooses. Easy to 
install, convenient to maintain . . . smooth and quiet in 
performance, Dayton V-Belt Drives are your best 
investment for dependable, trouble-free operation. Let us 
show you an easier, more profitable way to more miles of 
trouble-free power transmission. Write The Dayton 
Rubber Company, Railway Division, Dayton 1, Ohio. 


Dayton V-Belt Car Lighting Drives 
always provide bright, steady lights. 


jay 


Compressors perform at 
capacity with Dayton V-Belt Drives. 
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Organized Help on Mechanical Problems 


This issue of Railway Mechanical Engineer brings, once 
again, the reports of the Chicago meetings of the mem- 
ber groups of the Coordinated Railroad Mechanical 


| Associations. It is not, in any sense, an overstatement 


to say that this year’s conventions were the best that 
have been held in the ten years since these several asso- 
ciations were reorganized. 

Everyone connected with the railroad business has 
been conscious of the fact that the industry has been 
engaged in a competitive struggle, not only to meet the 
challenge of the rapid development of other forms of 
transportation but to make those radical changes in 
its own plant and equipment that would enable the in- 
dustry better to meet competition and attract new cus- 
tomers to its lines. 

The railroads are meeting the challenge and in the 
process of so doing have expended millions of dollars 
in new motive power, car equipment and new facilities 
with which to service and maintain this new equipment. 

It is but natural that the introduction of so many new 
units of modern equipment, with its complexity of auto- 
matic controls and intricate devices, should create a 
maintenance and operating problem that is taxing the 
ingenuity and effort of every man in the mechanical 
department. It was for this reason the progressive 
officers and supervisors came to the conclusion that 
there must be some agency set up to bring together the 
hundreds of men who are out on the firing line day 
after day. By means of these associations the individual 
and collective experience gained through contact with 
maintenance and operating problems are brought before 
representative groups, thoroughly discussed and re- 
corded for the benefit of other hundreds not privileged 
to be present at the meetings. 

This year’s meetings were not just another annual con- 
vention ; they were the culmination of ten years of care- 
fully organized effort on the part of the officers and 
committee members of the several mechanical groups to 
explore the whole field of mechanical department ex- 
perience. They bring out into the open the most impor- 
tant questions of the moment. The membership then 
passes judgment on their relationship to the problems 
of individual railroads and, through discussion, de- 
velop solutions, or approaches to the ultimate solution, 
for the benefit of the industry at large. 

The Air Brake Association members, considering 
papers and reports on the details of much that is new 
in air-brake equipment, were able to benefit from gen- 
eral discussion of the many difficulties—fortunately 
most of them minor ones—that are encountered in the 
operation and maintenance of brake apparatus. 

Likewise, the Master Boiler Makers’ Association 
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crystallized such important developments as welded 
boilers, alloy steel in boiler construction and mainte- 
nance and the ever-present problems of maintenance of 
fireboxes and staybolts. Much of the progress that has 
been made in the matter of boiler maintenance can be 
attributed directly to the courageous approach to these 
questions on the part of that group. 

The Car Department Officers’ Association, recogniz- 
ing, as have other groups, that the ever-increasing cost 
of labor and materials makes the saving of man-hours 
a project of paramount importance, brought before its 
members reports containing information by the use of 
which the planning of future maintenance practices and 
facilities can be carried out with confidence that ex- 
penditures will be intelligently made and that the econ- 
omies will justify the expense. 

The Locomotive Maintenance Officers Association, 
this year, laid the emphasis on the Diesel-electric loco- 
motive and, at the same time balanced its program 
with information relating to the steam locomotive of a 
character that should convince anyone that the day of 
the really efficient and economical use of steam power 
is yet to come. The Diesel-electric is, after all, a motive 
power unit and, if the discussion at the L.M.O.A. meet- 
ings did nothing else, it served to demonstrate that 
motive-power maintenance, while differing in details 
with respect to types of power, is guided by fundamen- 
tals with which mechanical men have had plenty of 
experience. 

The Railway Fuel and Traveling Engineers’ Associa- 
tion tackled the matters that concern it most—locomo- 
tive fuel and training men for locomotive service, both 
Diesel and steam—and, among other things, brought 
before the membership a multitude of important details 
relating to fuel and its use that will better equip all 
mechanical men to consider that subject with good 
judgment. 

In various ways all of these associations bring to 
their members some understanding of the broader 
aspects of technical and economic factors that play so 
large a part in maintenance and operation. This enables 
the practical man to adapt his procedure to underlying 
facts. 

One cannot study the report of this year’s meeting 
without realizing the tremendous amount of work that 
has been done to organize an institution—if it may be 
so called—that has the capacity of the Coordinated 
Railroad Mechanical Associations to find out what the 
real problems of equipment maintenance are; to explore 
the important phases of those problems and, by using 
the committees find the solution in the shortest possible 
time. That is association work at its best. 
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Air Brake Association 


W. E. Vergan, 
President 


(Superintendent air equipment 
and Diesel Operation, M.K.T.) 


Topics presented and discussed at 
own meetings and in joint session 
with the Railway Fuel and Traveling 
Engineers range from maintenance to 
passenger and freight train handling 


F n: Air Brake Association’s second meeting as a mem- 
ber of the Coordinated Associations, was held in Chicago, 
from September 20 through 22. Following a brief wel- 
coming address by President W. E. Vergan, superin- 
tendent air brake and Diesel operation, M.-K.-T., on the 
opening day, the Association began its sessions by meeting 
in joint session with the Railway Fuel and Traveling 
Engineers to hear a paper on passenger train handling 
with pneumatic brake equipment and a report on the 
handling of long heavy freight trains. 

At its own meeting the association heard and discussed 
papers covering a wide variety of topics. These included 
a paper describing the basic fundamentals of power brakes 
for passenger trains which covered the subject from such 
standpoints as the horsepower developed by the brake 
system in slowing a train, the effect of various train con- 
sists, the heat input and problems related to heat, some 
factors affecting the coefficient of friction, the foundation 
brake rigging and its effect on train braking, and wheel 


Railway Mechanical Engineer 
NOVEMBER, 1948 


R. C. Cousens, 
Vice-President 
(General supervisor air 
brakes and train control, 
B.&M.) 


R. G. Webb, 
Vice-President 
(Superintendent of air 
brakes, C.M.St.P.&P.) 


C. E. Miller, F. C. Goble, 
Vice-President Sec.-Treas. 
(Superintendent air brakes (General Siv braka super- 
and steam heat, N.Y.C. visor, N.Y.N.H.& H.) 


System) 


slippage. Among the papers describing specific pieces 
of equipment were one on recommended repair practice 
for the maintenance of AB control valves at three-year 
intervals, the AB load compensating brake, the develop- 
ment of the Type BH steam compressor governor, de- 
celostat and decelostat sanding, recommended mainten- 
ance and testing requirements for mechanically operated 
air compressors, and the maintenance and testing of HSC 
brake equipment. The maintenance of equipment was 
stressed in four papers dealing with approved practice 
for maintaining steam-driven air compressors, the funda- 
mentals of the theory, construction and maintenance of 
mechanically driven air compressors for Diesel locomo- 
tives, specifications for shop repairs on 3-CD and 3-CDB 
compressors, and the conditioning of slide valves and slide 
valve seats. 

The attendance at this meeting, the second held by the 
Air Brake Association after a 10-year lapse, and the 
extensive interest shown in both the papers and discus- 
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The names of the officers elected to service for the 
coming year were included in a report of the meeting 
which appeared in the Railway Mechanical Engineer tes 
October, page 83. 


sions, confirmed the judgment of those who were instru- 
mental in the recent revival of this association. The 
registration increased more than 50 per cent over last year 
with a total of 185 members and 37 guests. 


The AB Load Compensating Brake 


The Illinois Central placed in interchange service the first 
part of this year 400 hopper cars equipped with the new 
load compensating brake. The empty weight of these 
cars is approximately 35,000 Ib. To have used the single- 
capacity AB brake with these cars would have resulted in 
a reduction in pay load of 23,000 Ib. below the axle load 
limit of 169,000 Ib., because it is compulsory to have not 
less than 18 per cent braking ratio on the loaded car and 
not more than 75 per cent braking ratio on the empty car. 


The economics of the load 
compensating brake in the 
reduction of tare weight 
and in the improvement of 
freight train operation 
from its application to 
light-weight hopper cars 
on the Illinois Central 
with an empty weight of 
approximately 35,000 Ib. 


Seventy-five per cent of 35,000 Ib. is 26,250 1b., which rep- 
resents the force of the shoes on the wheels whether the 
car is empty or loaded. In order that this force of 26,250 
Ib. produce at least 18 per cent braking ratio on the loaded 
car we find that the gross load of the car cannot exceed 
146,000 Ib. Since the axles are capable of carrying 169,000 
lb., it follows that the loss in pay load is 23,000 Ib. 


Relation to Operating Economy 


The economy to the railroad in reducing the tare weight 
of the cars comes about from the fuel saving in hauling 
less dead tonnage. If, however, the pay load must be 
decreased it follows that more cars are required to haul 
the same pay load so that no saving results. A loss in 
pay load occurs as the empty car weight is reduced be- 
low 40,600 lb. without providing more braking force for 
the loaded car. Conversely, a material increase in pay 
load is made possible through the reduction in the tare 
weight and the use of the load compensating brake. 

Other benefits to be gained from the use of the brakes 
are: (a) More uniform braking in mixed trains narrow- 
ing the spread of braking ratios of the empty and loaded 
cars. With the single-capacity brake the spread is as 
much as four to one, whereas with the load compensating 
brake the spread is approximately only two to one. (b) 
The higher braking forces on the loaded train will permit 
the same stopping distances with higher speeds as are now 
obtained with the single-capacity brake at lower speeds. 

The load compensating brake consists of the standard 
AB control valve, the standard auxiliary and emergency 
reservoir volumes to which are added a relatively small 
load reservoir volume, a differential brake cylinder, a load 
compensating valve and a weight registering gear. Al- 
though these extra parts are required to provide the high- 
er braking forces on the loaded car the complete brake 
equipment weighs no more than the single-capacity AB 
brake. This is made possible through the substitution of 
sheet steel in place of cast iron for the reservoirs and 
aluminum for the brake cylinder and parts of the com- 
pensating valve in place of cast iron. 


64 (612) 


Design of the Brake 


There are several points of interest in the brake cylinder 
design. Through a unique arrangement of brake cylinder 
piston areas it is possible to produce varying braking 
forces with only one brake cylinder. Heretofore one 
brake cylinder was employed for empty car braking and 
it, together with a second brake cylinder, was employed 
for loaded car braking. There are a number of advers 
features in the two cylinder arrangement, including: in- 
creased weight; the need for a slipping clutch arrange- 
ment with the load cylinder in order to conserve air, ar: 
air consumption greater when the car is loaded, whic} 
is the reverse with the load compensating brake, and 
an inflexible load cylinder leverage arrangement. 

To obtain the necessary braking force for the loaded 
car the single cylinder is 12 in. diameter and to conserve 
air the nominal piston travel is 5 in. This compares with 
an 8-, 10- or 12-in-diameter cylinder and 8-in. nominal 
piston travel for the empty cylinder and 3 in. for the loac 
cylinder of the empty and load brake. To insure retain- 
ing piston travel an automatic slack adjuster is used. 

The brake cylinder body is of conventional design and 
accommodates a 12-in.-diameter piston. A chamber con- 
tains the air that produces the braking forces on this 
piston and the pressure developed is in direct proportion 
to the service or emergency brake application regardless 
of the state of loading of the car. A second chamber has 
varying pressures depending upon the loading of the 
car. If the car is fully loaded the pressure will be at- 
mospheric. If the car is empty the pressure will be the 
same as in the first chamber and for intermediate car 
loadings this pressure will vary in proportion. This pres- 
sure, however, is effective only on a portion of the piston 
area due to a hollow tube connected to atmosphere. When 
the pressures are alike in both brake cylinder chambers 
they cancel each other for that portion of the brake cylin- 
der piston that is subjected to the same pressure. and. 
therefore, the pressure that is not balanced is that on 
the piston area opposite the hollow tube. This area is 
such that the braking ratio for an empty car is approxi- 
mately 60 per cent. When the car is fully loaded and 
there is no opposing pressure in the second chamber. 
the braking ratio is approximately 30 per cent. 


Braking Ratio Margin Reduced 


As the margin of braking ratio is much narrower than 
with the single-capacity brake, the slack producing forces 
in mixed trains is reduced considerably. As for loaded 
trains, the braking ratio is 50 to 100 per cent greater than 
is true for trains having the single-capacity brake. and. 
therefore, the brake is much more effective for the con- 
trol of trains on heavy grades or for trains operating at 
higher speeds. 

Since the brake cylinder will have air under pressure 
in both chambers under certain conditions of car loading. 
it follows that air for operating the automatic slack ac- 
juster cannot be taken directly from a tapped opening ir 
the brake cylinder wall in the conventional way. To meet 
this situation a cam operated valve is mounted in the nor- 
pressure head in such a location that the hollow tube en- 
gages it at the point of nominal piston travel. The valve 
is opened by this hollow rod movement and air under 
pressure then flows from the first chamber mentioned 
above and causes the adjuster to take up the slack in th 
conventional way. 
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Actuating the Weighing Gear 


Air pressure is admitted to a third chamber as deter- 
nined by the load compensating valve and car weighing 
‘ear. The gear is normally in free position so that’car 
»ody movement due to running over the road will not 
‘ause false registration and also will not wear out the 
:quipment. When the car is at its destination and having 
veen loaded or unloaded, the locomotive is again attached, 
che brake system is charged of course before the car is 
noved. The act of building up the air pressure from at- 
nosphere to 45 Ib. causes the weighing gear to come into 
action. The hook is raised momentarily, engaging a 
bar on he car truck, and thereby causes the valve mechan- 
ism in the compensating valve to assume a position that 
corresponds to the deflection of the car springs that in 
turn reflects the degree of car loading. When this func- 
tion has been performed and the brake system pressure 
rises above 45 lb. pressure the weighing gear is disen- 
gaged, and the compensating valve is locked in the posi- 
tion to which it has just been moved. 

This report was prepared by J. E. Stevens, air brake 
instructor, Illinois Central. 


Discussion 


R. G. Webb, superintendent of air brakes, (Chicago, 
Milwaukee, St. Paul & Pacific) said that A. A. R. tests 
on the load compensating brake have been completed 
but only a preliminary report has been made. Three 
types of tests were conducted with 150 car-trains, the 
first series using all empty cars, the second a mixture 
of empties and loads, and the third, all loaded cars. The 
tests duplicated tests run on AB brakes as far as possible. 
Rules of the Pennsylvania were followed using 70-Ib. 
pressure on empty cars and 100 lb. on loads. The load 
compensating feature worked well and did what it was 
intended to do. Some adjustments were made on the 
cars during the test because they were received only a 
few days before the start of the test and therefore time 
did not permit all the needed work to be done on the 
cars prior to the beginning of the tests. 


James Ward, (Missouri Pacific), asked what type of 
strainer was used on the brake cylinder portion to ex- 
clude water and dirt, and was informed that the strainer 
was the same as used on the single capacity AB brake. 

In answer to a question by L. A. Stanton (Great North- 
ern), as to how the gear is adjusted for spring sets, C. 
D. Stewart, Westinghouse Air Brake Co., said that there 
are two adjustments. One adjustment is permanent for 
the type of spring on the car, e. g., 34, 1, or 2 in. of travel, 
etc., and a second compensates for permanent sets. 

It was asked, with regard to the 36-month interval be- 
tween brake overhauls, what need be done with regard 
to wear and set of the load compensating brake. The 
reply was that it was attempted to anticipate this and that 
therefore no adjustments would probably be needed. 
However, it was considered a good idea to check any 
new device frequently. 

J. P. G. Lantelme (Pennsylvania) brought out the fact 
that there must be a good piece of rail on the rip track 
for adjustment of the load compensating brake. Mr. 
Stewart remarked that this was a good idea but that the 
hook of the weighing mechanism was placed in the center 
of the truck to keep the error toa minimum. B. E. Miller, 
(New York Central) asked what would happen to an 
ABLC-equipped car on a foreign track if the local force 
were unable to make repairs. Will the A. A. R. let the 
brake be passed on to the nearest home point? Mr. Webb 
replied that the road would be invited to carry parts 
when enough of the load compensating brakes were in 
service. In the meantime the A. A. R. has been asked 
if the car could proceed to a home point. 

It was asked if an accummulation of ice on the weigh- 
ing bar could cause a loaded car to be braked at less than 
its full weight. Mr. Stewart replied that the brake goes 
to empty before load position, and that the hook is under 
the bar. If the ice were thick enough to hold the bar in 
the empty position that was thought to be better than 
the reverse or the loaded conditions on the light car. 
There is, however, from one to several hundred pounds 
pull on the lever which should provide sufficient force to 
break the ice. 


Maintenance of H.S.C. Brake Equipment 


Good air brake operation begins in the air brake room where 
the repairmen are schooled to do this important phase of work. 
Considerable thought should be given to the proper location 
of each piece of equipment such as valves awaiting repairs, 
solvent containers, air hose connections, stock replacement 
parts and storage of equipment ready for service. The loca- 
tion and construction of the bench where cleaning and re- 
pairs are made should be such that in the handling of each 


Some recommendations for 
the layout and equipment 
of the shop air room and 
the repair procedures to 
follow when overhauling 
HSC equipment followed by 
descriptions of the work 
done at periodic checkups 
and the inspections to in- 
dividual component parts 
of the equipment at engine 
house or train yard tests 


valve best results will be had. Also, we must not forget that 
the air room should be clean, light and airy. 

The surface of the work bench or working area should be 
covered with sheet iron because it is easy to clean and pro- 
vides a cleaner area for dismantling equipment. A portion 
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of the bench should have a wooden secttion or removable 
piece of wood for the placing of easily distorted parts which 
might otherwise become damaged by contact with the metal 
surface. 

Directly under, in front of, or to one side of the bench, 
there should be a locker to contain air brake reseating files 
which are wrapped in chamois skin or cloth, various grind- 
ing and polishing compounds, and bushing grinders and 
lubricants. Lockers also contain replacement parts, such as 
gaskets, cap screws, brass and rubber check valves, rings, 
diaphragms, pistons, etc. The parts common to each valve 
are confined to separate boxes with proper identification 
plainly marked on each box. 

Work benches should be properly spaced, so that dirt being 
cleaned from the various devices will not get on another 
workman’s bench where parts have been cleaned or repairs: 
are being made. 


Repair Procedure 


Before the valve to be cleaned is placed on the repair bench. 
the exterior is cleaned with an air hose to remove all the free 
particles of dust and dirt. All parts for which the cleaning 
solvent is necessary are placed in a solvent container and 
the exterior of the valve body is thoroughly cleaned with a 
wire brush wheel. The body of the valve is cleaned with a 
solvent and blown out thoroughly. However, if the body is 
very dirty it is placed in a solvent container cleaning vat and 
filtered solvent is poured in all ports and passageways to 
loosen carbon and other foreign matter which may be present. 
The body will remain in the solvent until all the other parts 
of the valve have been thoroughly cleaned and blown dry with 
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blasts of compressed air. At the time the body is removed 
from the solvent it is cleaned by air blasts in all ports and 
passageways. The cleaning fluid must be a carbon solvent 
compound. 

Before parts are assembled a careful inspection of pistons, 
rings and ring grooves must be made for contour and ob- 
struction. All bushings must be checked for trenching, shoul- 
ders, cracks, pitting and hollow ring bearing surfaces. Bush- 
ing grinders should be used to true bushings. 

If slide valves are bad, scratched from port to port, place 
valve on facing block with 7-0 sandpaper and work the cut 
or scratches out to get a practically smooth surface; the slide 
valve is then worked with a special service file with a dead 
smooth surface cut. To finish the slide valve, it is placed 
on a facing block with crocus cloth to get a smooth surface. 

The slide valve seat is worked with a special vacuum file 
with either No. 180 or No, 220 wet or dry paper to condition 
the seat. Attach a special lapping tool to the slide valve 
spring pin, apply a fine grade of metal paste polish to the 
lap slide valve and seat in to a good bearing. When work of 
this kind is necessary, the valve, valve seat and ports must be 
cleaned thoroughly and all compounds removed. 

Condemning gauges for the emergency piston bushing, 
service piston bushing, vent valve piston bushing, release 
valve piston bushing, high pressure valve bushing, single end 
pin, piston spring guide bore and vent valve seat height 
should be used and replacements made when parts are con- 
demned. 

Springs should be clean; if rusted or distorted they should 
be renewed. Valves and valve seats must have good bearing 
surfaces. In the event of an improper seat, the condition of 
the valve or seat will govern the method of reconditioning. 
Standard approved reseating files are used, also compounds 
such as jewelers rouge, powdered graphite, powdered emery, 
sand paper, crocus cloth, paste metal polish and lapping 
plates, to secure proper bearing surfaces. 

All pieces of equipment that can be tested for resistance 
should be assembled with resistance below the permissible 
minimum if possible. Lubrication should be provided for in 
accordance with A.A.R. recommended practices. Ring scarfs 
should extend at least 34 in. of either side of the feed groove. 
All gaskets with beads cut, flattened or distorted should be 
renewed. Chokes equipped with felt filters should have new 
filters applied. 

When displacement reservoir pressure head is removed for 
inspection and cleaning, the gasket and spring should be 
removed and closely examined. Renew the gasket if distorted 
or cracked. After the reservoir is cleaned, the non-pressure 
head should be painted with a quick-drying paint to protect 
it from rust and to increase the life of the diaphragm. When 
the emergency portion is assembled be sure that the back 
cover and emergency piston return spring cage is in place 
before assembling the piston and slide valve. This plan of 
assembly eliminates the possibility of breaking the bakelite 
guide bushing. When piston rings are renewed as determined 
by a cylinder ring selector, a No. 3 size ring should be the 
largest used. If the condemning gauge indicates a No. 4 ring 
should be used, the valve should be sent to manufacturer for 
rebushing. 

Test plates used for testing the various parts should be 
kept in clean condition and blown out with air blasts before 
placed in service. When ring leakage tests are made the leak- 
age should not exceed 3 Ib. per min. Service piston ring 
leakage test should be made before any lubricant is placed 
in the bushing (with self-oiling piston no lubricatipn except 
that in oil reservoir). Lubricate the bushing after test is 
completed. 

Before the equipment is removed from the car or locomo- 
tive the pipe brackets and various parts should be cleaned 
with a wire brush or air blasts to remove dirt. The various 
parts should not be removed unless the replacement parts are 
on hand; if replacement parts are not available, all ports 
should be covered with masking tape to protect against 
entrance of insects and dirt. 

Prior to the application of a device to the pipe bracket, if 
oil and heavy dirt deposits are present, the bracket should be 
removed and steamed out. If choke plugs are used they 
should be removed, cleaned and checked for proper size. 
Bracket face or faces must be inspected for cuts or burrs and 
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all rust particles and pieces of old gaskets removed. Fite- 
elements should be removed and cleaned in an approve’ 
strainer cleaning device. 


l Electrical Portion of High Speed Control 


The fundamental advantage of the electric brake is that 
brakes are applied or released on all cars, regardless of the 
length of the train, at the same instant. There is no time 
element involved with electro-pneumatic operation ; when the 
engineman places the brake valve handle in the braking zone. 
the brakes are immediately applied. This feature practically 
eliminates the problem of slack change between the cars. 

The need for greater braking force, due to the sustaine! 
higher speeds of trains today, influenced the development «i 
the HSC brake equipment. Having found from experience 
that a wheel traveling at a high rate of speed could stan‘ 
more braking pressure without locking and sliding than one 
at a low rate of speed, a means was created by which air zt 
a high pressure could be applied to the brake cylinder when 
the train speed was high and the coefficient of friction wa- 
low. As the train speed decreases, the coefficient of fricticn 
increases, making it necessary to prevent wheel-sliding at 
the lower speeds by gradually reducing the brake cylinder 
pressure. This is accomplished by the speed governor opera- 
tion; all that is required of the engineman is to apply the 
brakes and the brake cylinder pressure for any given trair 
speed is automatically selected by the speed governor. 

The electrical portion of the HSC brake may be divided 
into two phases: (1) application and release, commonly called 
the electro-pneumatic brake and (2) speed governor control. 
Speed governor control is also applicable with automatic- 
pneumatic operation. 


Application and Release 


Application and release is operated by a 64-volt direct cur- 
rent obtained from the locomotive battery. Four 64-volt wire: 
run the entire length of the train, namely, the application wire. 
the release wire, the 64-volt positive wire and the 64-volt 
negative wire. 

The 64-volt positive wire runs throughout the train as a 
common wire for the 64-volt current and for all the 21-B 
magnet valves, each 21-B magnet valve having application 
and release magnets. The application and release wires run 
throughout the train, being connected to all the application 
and release electro-magnets respectively. The positive and 
negative 64-volt wire are energized continuously from the 
locomotive, and the application and release wires are energized 
by the master controller located on the Diesel locomotive. 
which is, in reality, an air pressure switch. 


Testing and Maintaining 


This equipment, like all others, requires maintenance, cer- 
tain inspection and tests. The nine operating wires that 
run throughout the entire train must be free from defects 
in order to have the electro-pneumatic brake and speed gov- 
ernor control function properly. Several test sets have been 
developed that aid in accomplishing this. 

One test set, the rear-end circuit tester, is plugged to the 
brake receptacle on the car and is equipped with indication 
bulbs that light when the various circuits are energized. This 
facilitates checking all the wires that run throughout the 
train with respect to continuity. It is especially helpful in 
locating loose connections. The mechanic can walk outside 
the train watching these bulbs while his helper goes through 
the cars, wiggling the car-to-car jumper cables and the 
wiring on panel boards. When the helper disturbs a loose 
connection, the indicating bulb will flicker or go out and the 
mechanic will immediately know the approximate locaticr 
of the trouble. 

The rear-end circuit tester set is also equipped with a 
voltmeter that is so wired with switches that the voltage 
on all circuits can be taken, thus showing up any poor 
connections even though they may not be bad enough te 
cause the valves to fail to operate. Even though all the 
straight air hoses are connected, there may be an open circu: 
in the application wire near the rear of the train, and th 
brakes on the rear cars will apply because the applicatior 
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magnets ahead of the open circuit are supplying air pressure 
to the straight air pipe applying the brakes on the rear cars. 
While the application would probably be weak and the 
mechanic may fail to detect this defect, the rear-end circuit 
checker would. 

A 250-volt megger should be used for grounds and cross 
Circuits each trip and a reading of one megohm is desirable 
and should be maintained. However, the equipment can be 
worked satisfactorily with a megger reading of 300,000 ohms. 


The Master Test Set 


The master test set is applied to the front car brake jumper 
receptacle and is equipped with a motor generator set which 
uses the car batteries by means of the train line receptacle as 
its source of power. This motor generator supplies the power 
for the 64-volt circuit. This removes the confusion created 
where yard charging facilities are grounded and would trans- 
fer the ground to the brake circuit while testing. It has a 
panel and is equipped for making and breaking all circuits 
and has a voltmeter and ammeter that registers the applied 
voltage to the 32-volt and 64-volt circuits and the load of the 
two circuits as a whole; or by operating switches, the load 
of any individual circuit may be checked. For instance, the 
combined load of all application and release magnets can be 
taken or the load of one circuit can be checked as the occasion 
demands. The master set is equipped with indicating bulbs 
that will show cross circuits and grounds where the defect 
is solid enough to carry sufficient current to light a 7-watt 
bulb. A check can also be made of the E-3 switch. 

The master test set is also equipped with an attachment 
by which the 21-B magnet valve and the relay magnet por- 
tions can be energized and operated by removing the plug 
connector and connecting the magnet portion directly to the 
test set. This facilitates the operation of the individual 
magnet portion without interference of the electrical difficul- 

ties that may be in the braking circuit elsewhere. In short, it 
is used when there is doubt as to whether a particular por- 
tion is defective or simply affected by trouble elsewhere. 


Frequency of Inspections 


The master test set and the rear-end circuit tester should 
be used to test the equipment each trip and a brake test run 
which is similar to road operation. The electro-pneumatic ap- 
plication is made with switches and the mechanic walks the 
train checking the application on each car and also checking 
the operation of the relay valve as his helper operates the 
contacts in the speed governor or operates these valves from 
the test set when a governor-equipped or master car is not 
in the line of cars being tested. 

The mechanic walking the train can see the indicator lights 
on the rear-end circuit tester and upon arrival at that point 
checks the voltages. After the brakes are released, he then 
should return to the head end of the train checking the release 
on each car. An underframe inspection for broken conduits 
should be made and the mechanical speed governor should be 
inspected each trip. The brake jumper cables and receptacles 
should also be inspected each trip. 


Monthly and Quarterly Tests 


Every 30 days all brake jumper cables should be removed to 
the shop where the heads can be backed upon the cable and 
inspection made to see that all the screw connections are tight. 
A brake jumper cable test panel has also been developed for 
this purpose using indicator lights whereby all twelve wires 
in the cable can be tested for continuity, cross circuits or 
shorts, and grounds, in approximately one minute per cable. 
The cable is plugged into two receptacles and can be twisted 
and turned during the test to simulate road condition. It is 
safe to say that the jumper cables are the main source of elec- 
trical defects experienced with the electro-pneumatic brake. 
Other than the cables, loose connections, grounds and short 
circuits occasionally occur, but these are not excessive. 

The mechanical speed governor, the electro-pneumatic por- 
tions, and the K-3 switches give almost trouble-free per- 
formance. All speed governors, mechanical and electrical, are 
inspected and repaired if necessary and are set with a Reeves 
machine every ninety days. The electro-magnet portion, the 
21-B magnet valves and the K-3 switches are changed on 
brake cleaning dates. 
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The electrical-type governor is driven directly by the axle 
and generates voltage which caries with the speed of the train. 
Cars equipped with this governor have a relay cabinet. The 
voltage generated by the axle generator is supplied to relays 
that are set by means of variable resistors to pick up and 
drop out at certain values. Inasmuch as the voltage will 
depend on train speed, the operation of the relays will also 
be governed. The relays are set to operate at 65, 40 and 20 
m.p.h. by applying enough resistance to the particular relay 
circuits that a particular train speed will be required for the 
governor to generate enough voltage to close the relay. 
These relays in turn operate other relays that connect the car 
battery to the train speed governor wires. The cabinet is also 
equipped with directional relays that keep the polarity of the 
cabinet wiring the same regardless of the direction of rotation 
of the generator. The governor should be inspected each trip 
and tested for voltage output every ninety days. 

The test set should be applied every ten days to check the 
relay sequence of operation. Little trouble has been experi- 
enced with this equipment, because the relay cabinets are 
located inside the cars. However, routine testing of train 
brakes is much more difficult than with the outside set. 
Inasmuch as the new cars are all being equipped with this 
governor, an addition to the master set will have to be added 
so that on each car the generator plug can be removed and 
a plug connection from the test set coupled to supply a varied 
voltage. The relay sequence can be checked rapidly making 
it possible to perform this test each trip. The relay voltage 
settings should be checked on the 90-day governor inspection 
dates and, of course, on all wheel changes. 


Enginehouse and Train Yard Tests 


For the S-40-C Independent Brake Valve, the brake sys- 
tem is fully charged and both brake valves placed in running 
position. Move the S-40-C brake valve handle in the braking 
zone until a 10- to 15-lb. brake cylinder pressure registers on 
the gauge. Leave the brake valve handle in this position and 
be certain that the pressure remains constant. Return the 
handle to running position; the brake cylinder pressure must 
exhaust promptly. Repeat this procedure several times, each 
time increasing the amount of brake cylinder pressure. When 
the maximum brake cylinder pressure has been obtained, note 
the amount shown on the gauge, which should be 30 1b. 

During this test observe the brake cylinder gauge and note 
at what pressure the C-2 cut-off valve seats (this will be indi- 
cated by a clicking sound of the working parts moving to 
closed position). The closing of the C-2 cut-off valve should 
take place between 22 and 25 Ib. on the brake cylinder gauge, 
and when the brakes are released the C-2 cut-off valve should 
move to open position at 8 to 10 1b. 

With the S-40-C brake valve applied, close the double cut- 
out cock under the brake valve and check brake cylinder gauge 
for loss of pressure. Causes for loss of pressure are due to 
the following: Air pipe leaking between double cut-out cock 
and pipe brackets of the D-22 control valve and relay valve. 
On the independent application and release portion, the double- 
check valves or the quick-release piston seal may be leaking. 
On the relay valve, the following may be leaking : pipe bracket 
gasket, the 60 per cent diaphragm or seal, the diaphragm 
housing gasket, the check valve cover gasket, the magnet 
group pipe bracket gasket, or the upper low-speed magnet 
check valve. 

An increase of brake cylinder pressure results from leakage 
at the independent application and release portion release 
piston slide valve. Fluctuation of brake cylinder pressure is 
caused by the relay valve application, or pilot valve, exhaust 
valve or exhaust pilot valve leaking. The application valve 
leak is indicated by a slight build-up and a release; the ex- 
haust valve leak is just the opposite, and there will be a blow 
at the relay valve exhaust port when locomotive brakes are 
applied. At the completion of this test, open the double cut- 
out cock under the S-40-C brake valve and return the handle 
to running position. Brakes should release promptly. 


Brake Cylinder Leakage Test 


Apply a l-in. pipe plug in the exhaust port of the relay 
valve; apply brakes to maximum pressure of the S-40-C 
brake valve; return the brake valve handle to running posi- 
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tion and check the gauge for leakage. After this is completed 
place the brake valve in full application position, remove 
pipe plug and move brake valve handle to running position. 
Observe that brakes release. 

For the MS-40 automatic brake valve automatic-pneumatic 
portion, see that the handle moves freely and that each posi- 
tion is felt by the quadrant latch engaging the quadrant. 

To test the service position, place the brake valve handle 
in that position and reduce the equalizing reservoir pressure 
4 to 51b.; then return handle to lap position. Note that brake 
pipe pressure has reduced a corresponding amount. This light 
reduction affords a rigid test on the equalizing piston portion 
and the service and emergency pistons of the D-22 control 
valve. Place the brake valve in running position and see if 
brakes release. 

Failure of brakes to apply may be caused by: Brake pipe 
branch pipe cock closed; excessive friction on D-22 service 
slide valve auxiliary reservoir not fully charged or charging ; 
displacement volume reservoir diaphragm or pipe leaking; 
defective application and release portion; defective relay 
valve, magnet group or inshot valve; safety valve out of ad- 
justment or improperly applied. 

After the system has fully recharged, place the brake valve 
handle in service position and note the time required to re- 
duce the equalizing reservoir pressure from 110 to 100 Ib. 
This time should be 5 to 6 seconds. With brake valve handle 
in lap position, check the brake pipe leakage, allowing time 
for brake pipe pressure to settle. In the event of excessive 
leakage, soap suds must be used to locate leaks. 

An increase in brake cylinder pressure with the brake 
valve on lap indicates: brake pipe leakage (most common) ; 
equalizing reservoir leaks; high pressure valve in D-22 valve 
leaking; release piston slide valve leaking (application and 
release portion) ; service slide or graduating valve leaking. 

In the event that brakes are slow to apply and release, look 
for the following: Exhaust choke plug No. 7 partly stopped 
up, the service choke plug No. 8 partly stopped up, or the 
passage in the pipe bracket and filling piece restricted by 
carbon or dirt particles. 

If there is an irregular differential in the reduction between 
the brake pipe and the equalizing reservoir pressures ex- 
ceeding 3 Ib. for the one-unit test, the cause may be: a de- 
fective equalizing piston portion, choke plug No. 61 partly 
stopped up, or a restriction in the pipe, passage or rotary 
valve. Place the brake valve handle in running position when 
the test is completed. 

First Service Position: When the system is fully charged, 
place the brake handle in first service, with 110-Ib. pressure; 
the equalizing reservoir should drop 8 to 9 Ib. at regular 
service rate and then the reduction should slow up and re- 
quire approximately 90 sec. for a total reduction of 20 Ib. 
Move the handle to lap position. Failure to obtain proper 
time element may be due to the following: Water and oil in 
the reduction limiting reservoir, pipe or port restrictions 
between reduction limiting reservoir and brake valve, a 
defective M application valve, the first service port in the M 
application valve restricted, improper positioning of the M 
application valve due to loss of application air pressure, an 
enlarged port in the M application slide valve, or the reduc- 
tion limiting reservoir or pipe leaking. 

Graduated Release: With the brake valve handle in lap 
position following the previous test, move the handle to run- 
ning position for two or three seconds and then back to lap 
position. Repeat this several times; each movement to run- 
ning position should cause an increase in brake pipe and 
equalizing reservoir pressures and a drop in brake cylinder 
pressure. Should brakes fail to graduate off, check the follow- 
ing: graduated release cap not properly set, a defective D-22 
service portion, excessive resistance on graduating piston and 
slide valve, the emergency reservoir not charging properly, 
the graduated release cap choke stopped up, or leakage in the 
graduated release piston ring. Following the test, place the 
brake valve handle in running position. 

Service Stability, Safety Valve, Air Gauges and Equalizing 
Piston Portion: With the system fully charged, place the 
brake valve handle in service position, making a continuous 
reduction in brake pipe pressure from 110 to 50 Ib. Then 
place handle in lap position. If the reduction in brake pipe 
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pressure is not duplicated in the quick-action chaniber volume 
by proper operation of the emergency piston, undesired quick. 
action will result. During the reduction observe at wha 
brake cylinder pressure the safety valve opens and closes ir 
should open at 36 Ib. and close at 34 to 35 Ib.) Note—Thex 
pressures apply to certain equipment only; others are 75 lb— 
Epitor. 

The air gauges should register the corresponding pressure: 
as the reduction is in effect as controlled by the equalizing 
piston portion; the reduction must be even and regular. Ir- 
regularities are caused by: solids working through the choke 
in the rotary valve from the equalizing reservoir or brake 
pipe, a defective equalizing piston portion, a defective emer- 
gency portion, or the air gauges out of adjustment. 

Following the test, place the brake valve handle in running 
position, 

Emergency Position, Power Cut-Off Switch and Sander 
Test: With brake valve handle in running position and sys- 
tem fully charged, apply 20 Ib. of brake cylinder pressure with 
the S-40-C brake valve. Place the MS-40 brake valve handle 
in emergency position and observe that the brake pipe pressure 
reduces to zero; that brake cylinder pressure increases rap- 
idly; that the emergency valve in MS-40 brake valve opens 
fully ; that the vent valve opens promptly and stays open until 
the quick action chamber pressure is exhausted; and that the 
power cut-off switch and sanders function properly. 

Failure to obtain desired results for this test may be caused 
by: A plugged emergency vent port, a defective emergency 
portion, the quick-action chamber not fully charged, a de- 
fective emergency valve or pilot valve. (MS-40 brake valve). 
an obstruction in the brake pipe proper, the choke fitting in 
the No. 15 pipe stopped up, a defective 15-C double check 
valve, the No. 15 pipe leaking badly or broken, a defective 
power cut-off switch, a defective B-1 sander valve, the choke 
fitting the main reservoir supply to the B-1 sander valve 
stopped up, a defective check valve, or the air pipes to sander 
leaking badly or broken. 

Place both brake valve handles in running position and ser 
that pressures are restored and that brakes release promptly. 

Independent Application and Release Portion Test: Make 
a 25-Ib. reduction in brake pipe pressure with the MS-40 brake 
valve ; place the handle in lap position; and depress the S-40-C 
brake valve handle in running position. Brakes on the locome- 
tive should release promptly. Release pressure on the S-40-C 
brake valve handle and note that locomotive brakes remain 
released. Return MS-40 brake valve handle to running 
position. 

The following may cause failure of the locomotive brake: 
to release when above test is made: A defective independent 
application and release portion, the quick-release port stopped 
up, the release piston stuck in the bushing, a defective S-40-C 
brake valve, a badly worn check valve, the actuating pipe 
leaking or broken, the double cut-out cock closed, or the 
actuating pipe cut-out cock open. 

M Brake Application Valve Test: With system fully 
charged, see that cut-out cock is open; depress the foot 
pedal valve and apply locomotive brakes with the S-40-C 
brake valve (maximum pressure). When brakes are released 
observe the application pipe pressure for a slight fluctuation 
when brake cylinder pressure is 10 Ib. or less. Allow a small 
exhaust of application pipe pressure from the foot pedal. 
Close the foot pedal valve and note that the application pipe 
pressure is promptly restored to standard. Repeat this pro- 
cedure to be certain that the foot pedal valve diaphragm 
is sealing the application pipe, and that the choke in the 
application piston is not obstructed. 

Depress the MS-40 brake handle to close the dead-man 
check valve in the top portion of the brake valve; allow the 
foot pedal to raise and check the application pipe pressure 
be sure foot pedal does not stick in closed position. Releax 
the brake valve handle: application pipe pressure shoul 
reduce to zero and a brake application will result. Place the 
brake valve handle in lap position and observe that the 
exhaust valve closes and the application pipe pressure buik:- 
up within 5 to 8 sec. When the application pipe pressure i- 
restored, depress the foot pedal; place the brake valve hand 
in running position and check build-up of brake pipe ani 
equalizing reservoir pressure. Brake pipe pressure shoul: 
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nerease from 0 to 105 Ib. in 3 to 5 sec., on one unit, with 
140-lb. main reservoir pressure. 

The failure of the safety control to function propérly is 
lue to one of the following causes: M brake application valve 
zut-out cock closed; M brake application valve piston choke 
restricted ; a defective foot pedal valve or C-2 cut-off valve; 
a defective dead-man check valve; the application pipe leak- 
ing or an obstruction in the pipe; the double-heading cut-out 
cock closed; the cut-off valve stuck in closed position (brake 
pipe restoration), or a defective exhaust valve in the MS-40 
brake valve. (Application pipe restoration). 

MS-40 Brake Valve—Electro-Pneumatic Test: With the 
brake valve handle in running position, have the shifter lever 
in position so that letters SA are exposed; see that fuse or 
flip-on switch is in proper position and straight air pipe and 
actuating pipe cut-out cocks at the ends of the unit are closed. 
Move the brake valve handle slowly in the application zone 
until 10- to 15-lb. pressure registers on the control pipe 
gauge; brake cylinder pressure should be 6 to 9 Ib. Move 

handle to running position and brakes should release prompt- 
ly. Repeat this operation several times, increasing the con- 
trol pipe and brake cylinder pressures each time. Be sure 
the locomotive brakes release. 

Apply locomotive brakes with full electro-pneumatic ap- 
plication; close cut-out cock under 21-B magnet valve in the 

straight air pipe and see that brake cylinder pressure remains 
constant. Open 21-B magnet valve cut-out cock. 

Depress the handle of the S-40-C brake valve and move 
to locking position. Locomotive brakes should release prompt- 
ly and remain released as long as the handle of the S-40-C 
brake valve is in the locking position. Return the handle 
from locking position to running position and locomotive 
brakes should re-apply to the original pressure, dependent 
on the MS-40 handle position in the braking zone. 


Failure of the electro-pneumatic brake to function properly 
in this test is caused by one of the following: A fuse or flip-on 
switch in bad order or not in proper position; the shifter lever 
not properly positioned; the self-lapping feature defective ; 
the control pipe leaking or obstructed; the master controller 
defective; a 21-B magnet valve defective; defective wiring; 
the straight air pipe leaking or broken; the S-40-C brake 
valve defective or the actuating pipe leaking or broken or 
cut-out cocks open. 

The report was prepared by F. C. Wenk, superintendent 
air brakes, Atlantic Coast Line. 


Discussion 


F. C. Wenk, (Atlantic Coast Line) said that the A. C. L. 
believed in using gaskets when needed during overhaul. They 
are inexpensive as compared to the cost of flat wheels. One 
important duty of supervisors is to see that the man in the 
shop has the material to make a proper repair. The A. C. L. 
has gone to a test on a diaphragm stacker pile using 110-Ib. 
pressure. While this sometimes blows a gasket out of place 
and ruptures it, the damage occurs on the test rack where it 
can be corrected. 

L. A. Stanton (Great Northern) said, with regard to the 
blowout of diaphragms and relay valves, that occasionally the 
dowels and the relay rings were too long. He asked how 
the seats were ground for the application and relay valves 
when hard to seat. 

C. R. Coons (Atlantic Coast Line) said that valves were 
spotted in by hand when difficulty was experienced in seating. 

W. R. Sugg (Missouri Pacific) said that trouble had been 
experienced with the jumper cables which contained the speed 
governors when they were located outside the cars. Since 
placing the jumpers inside of the vestibules the trouble has 
been virtually eliminated. 


Type BH Steam Compressor Governor 


For many years the Type S and later the Type A and AA 
steam-compressor governors have been standard on the rail- 
roads of this country. These governors were furnished either 
as a single-top or as a double-top governor and operated on 
a close range of 1 to 2 lb. The only function of these gover- 
nors at the time they were designed was to maintain main 
reservoir air pressure at a given value up to the capacity of 
the compressor or compressors. If the compressors were 
merely maintaining leakage they would more or less idle at a 


Range-type steam com- 
pressor governor has the 
desirable features of the 
NS-16, includes a single 
pressure adjustment, and 
is of simple and rugged 
design. Operation of sev- 
eral governors of this 
type in regular revenue 
service for approximately 
six months has shown the 
basic design to be sound 


slow speed and if the air pressure in the main reservoir 
dropped several pounds below the setting of the governor, the 
compressure would speed up. 

These governors consist generally of a spring-loaded flat 
metal diaphragm so arranged that the spring load on top of 
the diaphragm kept a valve below the diaphragm closed. 
Main reservoir air was admitted below the diaphragm and 
when this pressure built up to a value slightly in excess of the 
spring setting the valve would be opened and air pressure was 
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permitted to build up on the face of the steam valve operating 
air piston which controls the steam to the compressor. This 
design provided a range of approximately 2 lb. and was con- 
sidered very satisfactory for many years. 

During the years these governors were used, trains were 
being made longer, heavier equipment was being introduced, 
higher steam pressures were being used at superheated temper- 
atures and the demands for compressed air were being greatly 
increased. Added to this, deposits resulting from bad water 
conditions were frequently found in the governors. All of 
these conditions made it more difficult to maintain proper 
governor operation. 

Also, during this time, it became generally recognized that 
it was of prime importance to obtain the best possible cooling 
of the compressed air in order to eliminate the excess moisture 
from the system, which, in sub-freezing temperatures some- 
times resulted in non-operative relay valves and restricted 
or obstructed hose connections in the train. The governor 
was selected as a readily available means of piloting the 
automatic drain valves for elimination of the moisture and 
this further complicated and added to the duties required of it. 

Tests were conducted in 1941 on new Mallet locomotives 
on an Eastern railroad to find a solution to these problems. 
The tests were comprehensive and developed a type of cooling 
system which would collect virtually all available moisture 
and indicated the need for an improved method of ejecting 
the collected moisture. With the A and AA governors, the 
approximate air pressure available for operating the drain 
valves was zero when the compressors were running and 
15 Ib. with the compressors stopped. This latter value was not 
always sufficient to produce good reliable automatic drain 
valve operation. 


Methods of Drain Valve Operation 


Other methods of operating the drain valves were tried, 
namely, connecting the automatic drain valves to the brake 
cylinder pressure, so that the automatic drain valve would 
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function whenever the brakes were applied and released. 
In certain cases this method was satisfactory, but where 
freight trains ran over an entire division without a brake ap- 
plication being made, it was definitely unsatisfactory. A third 
method of operating the drain valves is a timing device 
which is a self-contained means of operating the drain valves 
on a definite variable time basis. This method, involves the 
use of a separate device and is more complicated and less 
economical than using the governor as an operating source. 
Such a method is more suited to yard-charging systems re- 
motely located from the compressor governor. 


Compressor Troubles 


Another Eastern road was having considerable trouble 
with compressor stoppages from causes unknown. This con- 
dition seemed to occur in passenger service, particularly 
where only one compressor was used. Approximately 85 
per cent of the total compressor stoppages were from un- 
determined causes, and after the compressors and governors 
were removed and checked over the test racks, no defect 
could be found in either device. These tests included not 
only the steam and air-end tests, but visual inspection of the 
compressor parts themselves. 

It was thought that the trouble was due possibly to the 
compressor stopping when operating at idling speed as a 
result of foreign material or boilor compound being carried 
over into the governor and into the steam end of the com- 
pressor. An examination of one or two cases where the com- 
pressor had stopped definitely showed that the main steam 
valve had stopped in mid-position. In many cases it was pos- 
sible to get the compressor running again by closing the 
throttle valve and waiting for one or two minutes to allow 
the seam in the cylinders to condense, whereupon the valve 
was again opened quickly. In most cases the compressor 
would start and operate satisfactorily. 

It was found, as a result of these investigations, that the 
steam valve air piston bushings were wearing rapidly near 
the bottom of the piston travel indicating that with the low- 
range type of governor the steam valve never actually closed 
completely. It was apparent that the steam valve floated up 
and down just above the seat to allow the compressors to idle 
slowly and maintain main reservoir leakage. 

As a result of these difficulties, an NS-16 governor, which 
has for many years been standard in electric and Diesel- 
electric service, was coupled to the steam portion of the 
standard AA governor in May, 1943. The purpose of this 
arrangement was to determine the effect of a definite 8- or 
10-lb. range in main reservoir pressure upon the operation 
of the compressor and the automatic drain valves. It was 
thought that in cold weather sufficient water might condense 
in the steam end of the compressor to cause lubrication 
troubles or possibly freezing. Also the less frequent operation 
of the drain valves might be undesirable in spite of the fact 
that their operation would be much more positive. 

This application was made to a particular passenger locomo- 
tive having a single 8!4-in. cross-compound compressor 
which had been reported several times in the previous three 
or four months for compressor stoppages. The regulating 
portion was removed from the steam governor and a blank- 
ing cover applied over the air piston. A copper tubing con- 
nection was made from this blanking cover to the separately 
mounted NS-16 governor. Two other similar applications 
were made at about the same time, making at total of three 
installations in the initial stage of this investigation. The 
NS-16 governor was set to operate between 130 and 140 Ib. 
per sq. in., the minimum range which can be reliably obtained 
from this governor. The air piston bushing of the steam end 
of the governor was lubricated with dry graphite before 
placing the special governors in service. 

Although the standard heating choke was permitted to 
remain in the steam valve, it was found that none of these 
compressors idled while the governor was in cut-out position, 
or in other words, when the steam valve was closed. Prior 
to this time, it was felt that sufficient steam passed through 
the heating choke to cause the compressors to run slowly, but 
this arrangement showed definitely that this was not the case 
and that the previously mentioned floating of the steam valve 
was responsible for the idling. 


70 (618) 


Compressor Stoppages Reduced 


The operation of this combination was so satisfactory «r. 
these first three installations that a number of other applica- 
tions were made to various types of steam locomotives on thi: 
and other railroads. The overall picture has been encouraging 
in that compressor stoppages from causes unknown practica!!y 
disappeared where this combination was used. Furthermore 
the undesirable wear of the steam valve air piston bushing 
was eliminated because the air piston traveled a complete 
stroke each time it operated. With this governor providing 
a 10-Ib. range on a locomotive having a tight main reservoir 
system, the compressors were observed to remain idle as long 
as nine minutes in cold weather with no detrimental effect 
with respect to condensation, freezing, or lubrication of the 
compressors. The automatic drain valves operated sufficiently 
often to keep the water drained from the system. 

While the NS-16 governor did an excellent job here as it 
has done on electric and Diesel-electric locomotives in the 
past, it was felt desirable to produce a range-type steam 
governor having the best features of the NS-16 governer 
and yet include only a single pressure adjustment with 2 
more or less fixed range and of a more simple and more 
rugged design. The design of this new governor was under- 
taken and the result is what is now known as the Type BH 
Super-governor. This governor is a single-top device having 
only one adjustment and consists of an adjusting screw and 
lock nut, a regulating spring, a bellows-type diaphragm, 2 
regulating valve and spring, a steam valve piston, a stear. 
valve, and a series of chokes. 


Design of the BH Governor 


While the BH governor is in some ways quite similar 
to the type-AA governor, it differs materially with respect 
to a valve-and-choke arrangement which does not exist in 
the AA governor. The pressure range which is transmitted 
to the automatic drain valve diaphragm provides ample pres- 
sure for positive operation of the drain valves and the pressure 
build-up is at such a rate that the drain valves take an ap- 
preciable time to move from one position to the other and 
thereby allow ample time for water to be released from the 
main reservoir. 

In the steam portion of this governor, the general design is 
similar to the AA governor except that the steam valve is oi 
the flat disc type without a heating choke. This valve disc is 
fastened loosely to the valve stem to insure proper seating 
of the valve on its seat. While the valve is open, a seat closes 
off the steam passage past the valve stem, thus providing 
steam leakage while the compressor is running. Provision is 
made for a heating choke in the body of the compressor 
directly below the steam valve seat. The actual design of the 
steam piston differs radically from that used on the type AA 
in that the piston is completely divorced from the stem of the 
steam valve, which will eliminate possible binding and mis- 
alignment of the assembly. Further, the BH governor steam 
valve air piston includes a spring which is not included in the 
AA type. With the higher pressure available on the face oi 
the air piston, this spring can be used and the ultimate effect 
will be the more positive operation of the steam valve and, oi 
course, of the automatic drain valve. 

To date, several of the Type BH governors have been 
placed on test in regular revenue service for a period of ap- 
proximately six months, and for this period operation has 
been entirely satisfactory. On this basis there is every reasor 
to believe that the basic design is sound and that the operation 
will continue to be reliable over long periods of time. 

This paper was a contribution of the Manhattan Air Brake 
Club and was presented by C. B. Stephens air brake instructor. 
Deleware, Lackawanna and Western. 


Discussion 


G. Ferguson (Pennsylvania) said that two BH governcr- 
were placed on test March 8, 1948, on two large freight locc- 
motives and that they have given little trouble. The first ore 
accumulated scale and dirt soon after installation, but after 
cleaning has given no more trouble. The automatic drain 
valve operates better with the BH than with the ADA gover- 
nor, and this drain valve operation is positive. When the BH 
governor was first installed, four locomotives sad the NS Ih 
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and it was said that nothing could be better than the NS -16. 
The BH governor has been found to be as good or better. 

R. G. Webb (Milwaukee) said that, while the BH is better 
than the NS 16 governor, the compressor, if not in good con- 
dition, will not start after the governor has cut in. The 


trouble is generally in one of three categories, the air valves 


or cages are leaking; the pump is not properly lubricated or 
the governor does not always cut in. Failures can be largely 
eliminated by taking the governor off at quarterly tests and 
giving it the attention required, such as correcting leaky 
valves, loosening rings and applying low-pressure relief 
valves to eliminate balancing pressures due to slight leaks. 


Decelostats And Decelostat Sanding 


In braking, frictional force is applied to each wheel in a 
train at two points, at the brake shoe to supply the retarding 
force, and at the rail to supply the force which maintains 
wheel rotation. The frictional force at the rail is often 
referred to as rail adhesion. So long as conditions on the 
rail are good, rail adhesion is sufficient to maintain wheel 
rotation against any braking force in common railroad 
practice today. However, oil, frost or other slippery sub- 
stances can upset the wheel rail friction so that during braking 


With good rail conditions 
adhesion at rail is suffi- 
cient to maintain wheel 
rotation against any brak- 
ing force in common rail- 
road practice but a combi- 
nation of braking sanding 
with Decelostat control 
is necessary for slippery 
rails to prevent sliding 
of wheels without length- 
ening stopping distances 


this force acting to keep any wheel rolling is impaired to the 
point where the wheels starts to slip. Once the wheel starts 
to slip, the progress toward sliding is not only rapid but it 
is also inevitable unless something is done instantly. 

The rapid and inevitable progress from slipping to sliding 
can be explained by one of the fundamental characteristics 
of friction. All other things teing equal, kinetic friction 
between two surfaces moving in relation to each other is 
considerably less than static friction between two surfaces 
not moving in relation to each other. Under normal condi- 
tions during braking, the higher static friction is in effect at 
the rail and the lower kinetic at the shoe. It is, in fact, this 
relationship that makes possible the use of high briking ratios. 
Once slipping has started, however, the static condition at the 
rail changes to kinetic and the force tending to keep the 
wheel rotating is suddenly and considerably reduced. More- 
over, the kinetic condition at the shoe approaches the static 
as the wheel slows down so that the force against wheel 
rotation increases progressively. 

This background of knowledge suggests two possible means 
of avoiding wheel sliding. One means is to act against slip- 
ping and the other to act after slipping to interrupt the prog- 
ress to sliding and at the same time to premit restoration of 
normal wheel rotation in relation to rail speed. 

The primary cause of slipping is low wheel rail friction or 
adhesion caused by some slippery condition on the rail. The 
only known practical counteraction against this condition is 
the application of sand to the rail. Hence, the braking sanding 
system for passenger cars was developed and applied at first 
experimentally to a high-speed train. The results over a 
period of years have been excellent. Application of sand, 
however, being under manual control has depended on the 
judgment of the engineer as to rail condition. With a view 
to applying sand automatically when needed, several means 
were explored for sensing the degree of slipperyness of a 
rail and relating this sensing to the pressure of a brake appli- 
cation, but no practical solution was found to tell whether 
slipping might occur before it actually did. 
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Stopping Distances on a Bad Rail 


As a means for avoiding sliding after slipping has occurred, 
the Decelostat was developed. Basically, it consists of two 
elements, one to sense the slipping condition and the other 
to apply corrective action. The sensing element contains 
a rotary inertia member which reacts to any sudden change 
in wheel rotation such as occurs at the moment of slipping. 
This reaction is relayed to the other element which causes 
and controls a temporary release of braking pressure long 
enough to permit the wheel to resume its normal rotation. 
Thus, slinding is avoided, but since nothing is done to get 
at the primary cause of slipping, the same slippery rail can 
cause another slip as soon as braking pressure recovers from 
a Decelostat release. During a stop on bad rail, this can 
result in a cycling of braking pressure “off and on” on a 
number of wheels in a train. Stopping distances on bad 
rail, therefore, do not compare favorably with those on good 
rail. 


Effect of Sanding 


Since Decelostat control is automatic in its action, and 
since braking sanding attacks the primary cause of slipping, 
the two systems complement each other so that in combination 
there is available an automatically controlled anti-slide system 
which can bring stopping distances into line regardless of rail 
condition. Whenever a wheel slip occurs the decelostat oper- 
ates to release momentarily the brake cylinder pressure on the 
truck carrying the slipping wheel. Brake cylinder pressure 
is held off long enough to permit the wheel to resume its nor- 
mal rotation, after which the pressure is restored to the value 
of the brake application in effect. The reduction of brake 
cylinder pressure by the decelostat actuates the braking 
sanding system which responds rapidly enough to apply sand 
to the rail before the brakes re-apply. Sanding continues 
for a timed period long enough to last through any normal 
brake application, thus counteracting the cause of slipping and 
the necessity for further decelostat operation. 

Sanding is usually applied to the leading pair of wheels on 
the trailing truck on each car so as to take care of the trailing 
truck of the containing car and the leading truck of the car 
following. On cars which always operate with the same 
truck trailing, sanding is needed at only one pair of wheels. 
However, on cars which may operate in either direction, 
sanding must be available on two pairs of wheels and when- 
ever it is feasible a means for directional control is provided to 
select the pair to be sanded appropriate to the direction of 
travel. l 

This report was prepared by W. Frederick Klein, project 
engineer, New York Air Brake Company. 


Discussion 


W. E. Vergan, (Missouri-Kansas-Texas) said that the 
M-K-T has a train equipped with decelostat sanding which 
has been in operation since May 15, and it has worked well. 
There have been no flat wheels, or even flat spots. It requires 
about two quarts of sand per car for the round trip from San 
Antonio to St. Louis. The time for sanding runs from 34 to 
38 sec. The Katy plans to equip General Motors F-3 loco- 
motive with this equipment as at present the only time the 
engineman knows that wheels are slipping is when slippage 
occurs on the wheels that are connected to the speedometer. 
So far there has been no maintenance cost on the decelostat 
equipment, and it is thought that the maintenance period 
will run to 36 months, the same as the D-22 control equipment. 
H. I. Tramblie, (C. B. & Q.), said that the Burlington has 
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had considerable experience maintaining the “Empire Build- 
er” which has sanding equipment in conjunction with the 
American Brake Shoe controller. The only difficulty has 
been in keeping the sanding nozzle lined up with the wheels, 
and a stiffer bracket is needed. There have been no flat wheels 
despite extremely poor rail conditions encountered in northern 
Minnesota during the winter months. On the P3 decelostat, to 
avoid freezing in cold weather, a 3-in. nipple and an 8-in. 
long air hose is applied to prevent the decelostat exhaust 
valve from freezing. This equipment must be maintained on a 
regular schedule and it will then do a good job. 

G. Stewart (Florida East Coast) said that they have like- 
wise experienced little flat wheel trouble on cars equipped 
with decelostat sanding, although one train developed serious 
flat spots with a decelostat in good condition. This was 
caused by the brake levers being so far out of adjustment 
that the automatic slack adjuster took up the slack, causing 
the adjuster to put the brake pressure on one pair of wheels 
without allowing the other to contact the shoes. The decelo- 
stat could not relieve this condition as it had no way of over- 
coming the mechanical force that held the brake shoe to the 
wheel. 


J. E. Stevens (Illinois Central) asked if anyone was usiz: 
the decelostat without sanders. W. E. Myers (Louisville 4 
Nashville) replied that their “Hummingbird” and “Georgia: 
used decelostats only without the sanding. On one occa~ > 
17 emergency brake application were made before the ca: 
could be checked, but no flat spots occurred. 

H. I. Tramblie said that the Burlington have some cart- 
with decelostat and American Brake Shoe controllers tr 
without sanders. They ran tests to see what happens on. : 
car in a train where the rail is wet constantly by steam trar 
or kitchen drains, and found that repeated operation oi tt: 
control occurs. The net result of this is to lengthen the stp- 
ping distance. To eliminate lengthening the stopping di~- 
tance is the main reason for sanding. 

R. G. Webb (C. M. St. P. & P.) said that, with 200 decels- 
stat cars on the Milwaukee, some flat wheels occurred last 
year. The brake rigging must also be maintained. It take- 
2.6 seconds to release and restore brake pressure and, there- 
fore, if the brake rigging is covered with snow and ice the 
pressure is restored while the wheel is still sliding. There 
are cases where the decelostat dumps the pressure, vet thr 
wheel slid to a stop as the shoes never left the wheel. 


Maintaining Mechanically Driven Air Compressors 


In the discussion of compressors a few fundamental terms 
should be remembered. The displacement of a compressor is 
determined by obtaining the volume displaced or swept 
through by each low pressure cylinder and multiplied by the 
number of revolutions per minute. The displacement is 
obviously proportional to the speed and is usually expressed 
in cu. ft. per min. at some selected speed, as is the net air 
delivery of a compressor. This latter term represents the 
actual air taken in by the compressor and delivered to the 


The fundamentals of the 
theory, construction and 
operation of mechanically- 
driven air compressors of 
the type used on Diesel- 
electric locomotives, as 
well as detail information 
on trouble shooting,—fre- 
quency, methods and pro- 
cedures of overhaul work 


reservoir and is usually expressed in terms of the intake tem- 
perature and pressure. The net delivery of free air is always 
less than the displacement of a compressor due to the fact 
that the compressed air remaining in any clearance space 
either between piston and cylinder head or around valve ports 
will re-expand for a portion of the suction stroke, thus allow- 
ing the compressor to take in only a limited percentage of a 
full cylinder of air. 

The volumetric efficiency of a compressor is the ratio be- 
tween the free net air delivered and the displacement. For 
example, if a compressor actually delivers 70 cu. ft. per min. 
when the displacement is 100 cu. ft. per min. the volumetric 
efficiency is 70 per cent. In a single-stage compressor the 
clearance must be watched closely in order to maintain a 
reasonably good volumetric efficiency. For example, the use 
of an extra thick cylinder head gasket would materially in- 
crease the clearance thereby resulting in a reduction in the 
volumetric efficiency and making a corresponding decrease in 
the amount of free air compressed and delivered to the res- 
ervoir. 


Compressor Theory 


In the simplest possible form of compression, a single- 
cylinder machine, as the crankshaft rotates, the piston moves 
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up and down in the bore. When the piston moves away from 
the cylinder head, air at approximately atmospheric pressure 
is drawn into the cylinder. As the piston moves toward the 
cylinder head, the air is compressed or squeezed into a smaller 
and smaller volume until the air pressure in the cylinder i> 
equal to that in the air reservoir. At this point the com- 
pressed air moves from the cylinder through the discharge 
valves and into the reservoir, As long as the compressor i> 
pumping, this cycle is repeated continuously. 

The valves are the automatic type which do not require a 
cam or valve push rod mechanism such as is used on four- 
cycle engines but are opened automatically by a slight differ- 
ential in pressure between the two sides of the valve and are 
closed automatically by small springs when the pressure dif- 
ferential subsides at the end of the stroke. 


The Two-Stage Compressor 


In a two-stage compressor the air is compressed from at- 
mospheric pressure to reservoir pressure in two distinct steps 
or stages. The first stage compresses from atmosphere to 
approximately 35 or 40 1b., which pressure is referred to a> 
the intercooler pressure. The cylinder where this first stage 
of compression takes place is called the low-pressure cylinder. 
The second stage compresses from intercooler pressure to the 
reservoir pressure and this cylinder is called the high-pres- 
sure cylinder. Since the low pressure cylinder squeezes the 
air to about 30 per cent of its original volume, the high pres- 
sure cylinder only needs to be about 30 per cent of the volume 
of the low pressure cylinder. 

The two-stage compressor has several advantages over the 
single-stage. It requires less horsepower to compress a given 
amount of air to a given pressure, it will deliver more air to 
the reservoir than a single-stage compressor of equal dis- 
placement, and the discharge air temperature is lower, which 
results in longer life of valve parts and better lubrication oi 
the upper cylinder walls. Generally speaking, single-stage 
compressors are only used up to approximately 30 or 50 cu. it. 
per min. displacement. ; 


Pressure Regulation 


The regulation to 140-Ib. pressure is accomplished by an 
unloader pilot which is set to unload the compressor at ap- 
proximately 140 1b., and to load the compressor at approxi- 
mately 130 lb. The unloader pilot is a spring-loaded double- 
seated valve arranged so that reservoir air pressure is applied 
to the compressor suction unloading valve when a predeter- 
mined unloading point is reached, or the unloading air pres- 
sure is released from the compressor suction unloading valves 
when a predetermined minimum pressure is reached. The 


Railway Mechanical Enginee 
NOVEMBER, 1948 


suction unloading valves are arranged so that the application 
of reservoir air pressure causes the valve disc to be forced 
off the seat thereby preventing any compression to be built up 
either in the low-pressure or high-pressure cylinders. In 
cases where two or more units are connected together to form 
a locomotive it is practically impossible to get the various 
individual unloader pilots set so that they cause each com- 
pressor to take its share of the load. The recent trend is to 
use an electro-pneumatic system and connect it so that all 
compressors can be synchronized to load and unload simul- 
taneously. This arrangement gives an equal loading on each 
compressor and tends to eliminate any slight inequality in the 
output of the main engines. 

The following data applies to the Gardner-Denver Models 
W XE and WXO compressors: 


Compressor Maintenance 


From a maintenance standpoint the valves are the most 
critical items to be serviced. They should be inspected every 
three to six months depending on the service. During this 
inspection the seat and bumper should be cleaned of any car- 
bon and dirt and show no indication of damage. The valve 
discs should be cleaned and examined to assure that there is 
no indication of warping, chipping, cracking or excessive 
wear at the point of contact with the seat, valve springs or 
unloading finger. The valve springs, particularly on dis- 
charge valves, should be examined for rusting or loss of 
spring tension. The diaphragm, if used, should be replaced: 
preferably with the new white diaphragm. 

If valve trouble is suspected while in normal operation you 
can use the rule-of-thumb statement that high intercooler 
pressure indicates a faulty high pressure valve and low inter- 
cooler pressure indicates a faulty low-pressure valve. How- 
ever, considerable time can be saved by using the following 
method for more specifically locating the defective valve: 

1—If the intercooler pressure is abnormally high only 
when pumping, the high-pressure suction valve should be 
inspected. 

2—If the intercooler pressure climbs slowly when unloaded, 
the high-pressure discharge valve or high-pressure suction 
unloading mechanism should be checked. 

3—If the intercooler pressure is abnormally low when 
pumping and drops to zero pressure in less than three min- 
utes when unloaded, the L. P. discharge valves should be 

inspected. 

4—If the intercooler pressure is too low when pumping but 

drops only a few pounds after being unloaded three minutes, 
the low-pressure suction valves should be inspected. 

A further attempt to locate which of the low-pressure dis- 

charge valves or low-pressure suction valves are at fault will 
usually be indicated by a weak or erratic suction sound, ab- 
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normal blow-back from air filter, or an excessively hot low- 
pressure discharge valve cover plate. An accurate inter- 
cooler pressure gauge is important in diagnosing valve trou- 
bles. This method can frequently locate incipient valve trou- 
ble before being verified by low pressure on the condemning 
limit test. 

After inspecting or reconditioning the compressor valves 
each must be returned to its original place because each valve 
assembly was lapped to the mating face in the cylinder head 
when built at the factory. If a new seat or a new valve as- 
sembly is installed, it should be lapped to the head using a 
paste made by mixing Bon Ami with oil. The use of emery 
for lapping should be limited to a complete overhaul where 
the head and valve can be washed thoroughly in a solvent 
tank to remove every particle of the abrasive. Bon Ami 
accidently dropped in a cylinder will not cause scoring. 

The maintenance on other major wearing parts will ordi- 
narily be required only when examination during a general 
overhaul indicates that they have either reached the optimum 
of satisfactory performance established by the railroad or the 
extreme limit of operation shown on the condemning limit 
charts published by the various locomotive builders. 

Generally speaking the only parts that should be replaced 
at each major overhaul are: crankpin bearing inserts, valve 
discs, springs and diaphragms if used, oil seals, pressure 
gauges (oil pressure and intercooler), and all gaskets and 
piston rings: if worn beyond average clearance listed on the 
condemning limit chart. 


Factors Affecting Life of Parts 


The life of the other major parts such as main bearings, 
crankshaft, cylinders and pistons is determined largely by 
three factors: cleanliness of the lubricating oil system, the 
type of air filter and the regularity of servicing the air filter. 
Some compressors have been checked after 25,000 hr. and 
only about a half thousandth wear found on cylinders and 
pistons, which would indicate a life of over 100,000 hr. 
These units were equipped with oil bath air filters and were 
obviously carefully serviced. The superior ability of the oil 
bath filter and the resulting low compressor maintenance cost 
has been noticed by several railroads and they have recently 
indicated a definite preference for the oil bath filter. For 
some reason the open screen type filter appears to be over- 
looked frequently when servicing. This cuts down mate- 
rially the life of wearing parts because the amount of dirt 
carried through a compressor determines the rate of wear. 
Dirt is the greatest enemy of precision machinery. Whether 
you service or overhaul compressors, engines or any other 
equipment, if dirt is kept out, you keep failures at a minimum. 

This report was prepared by R. F. Williams, Locomotive 
Compressor Division, Gardner-Denver Company. 


Three locomotives built by the Davenport Besler Corporation, Davenport, lowa.—In the foreground is a 5-ton narrow-gauge 
locomotive, on the right, a 45-ton meter-gauge Diesel, and on the left, an 80-ton standard-gauge locomotive 


Railway Mechanical Engineer 
NOVEMBER, 1948 


(621) 73 


4 


74 (622) 


Railway Fuel and 
Traveling Engineers’ 
Association 


Address of J. J. Brinkworth............. 0.2... e eee eens 76 
Competitive Position of Steam Motive Power: 


The Field for Steam Motive-Power Research, by R. A. Sher- 
man si S553 Whats eyes lees wre es EE Bow, FR OES V7 


Procuring Good Coal for Steam Locomotives, by W. L. Lloyd . 78 
Causes of Loss of Steam Locomotive Availability, by A. A. 


Raymond estaas nanena aaree avid,» Rushdietn a Decent E a E E sas 79 
Mining and Preparation of Coal for Locomotives, by E. C 
Payne oa e ww ote a E AS a arlene a NR AE 80 
Training for Diesel Locomotive Operation.................. 83 
Operation of Vapor-Clarkson Steam Generators. ............ 84 
Water Treatment and Fuel Economyes sc 3 dn cucera ca Ei 86 
Training of Locomotive. Firemen—Coal aida EUSE AN eee tats 87 
Problems of Railroad Smoke Abatement....................- 88 


Railway Mechanical Engineer 
NOVEMBER, 1948 


Motive-Power 
Operating 
Problems 
and Fuel 


These were the subjects of 
18 reports, papers and ad- 
dresses presented before 
the 1948 annual meeting of 
Railway Fuel and Travel- 
ing Engineers’ Association 


A procram of 18 reports, papers and addresses was pre- 
sented before a three-day meeting of the Railway Fuel 
and Traveling Engineers’ Association at the Hotel Sher- 
man, Chicago, September 20, 21, and 22. Among the 
reports were two on passenger- and freight-train braking. 
That on passenger-train braking dealt with electro- 
pneumatic brake devices. The freight-train handling 
report presented for rediscussion a report prepared and 
first presented during the 1947 meeting. The reports on 
Diesel-locomotive operation included steam-heat genera- 
tors, training men for Diesel locomotive operation, and 
water treatment for Diesel locomotives. Dealing with 
steam-locomotive operation were reports on fireman train- 
ing for both coal- and oil-burning locomotives, front ends, 
grates and ash pans, coal storage, smoke abatement, a 
symposium dealing with the fuel aspects of improving 
the competitive position of steam motive power, a short 
paper on the unit cost of coal on locomotives, and a report 
on boiler feedwater treatment. 

J. J. Brinkworth, vice-president, New York Central 
System, Chicago, addressesd the association at its open- 
ing session, which followed immediately after the joint 
session of the five coordinated Railroad Mechanical Asso- 
ciations on the afternoon of the opening day of the con- 
ventions, and E. S. Bonnet, fuel purchasing agent, 
New York Central System, spoke on factors affecting 
coal procurement during and since the war years, and 
on the present outlook. 

The names of the officers elected during the meeting 
for the ensuing year were printed in the October issue 
in connection with the report of the joint session of the 
Coordinated Associations. 

The convention was called to order by the president, 
S. A. Dickson, supervisor fuel economy, Gulf, Mobile & 
Ohio. Mr. Dickson reminded the members that there 
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was much work to be accomplished ; he urged their care- 
ful attention to all of the reports and their participation 
in the discussion. 


Following are abstracts of Mr. Brinkworth’s addres: 
and a number of the reports and papers, with summarie- 
of the discussions. Others will appear in later issues. 


Address of Mr. Brinkworth 


In the final analysis efficient operation of the railroads 
is tied up with getting the locomotive from its originating 
point to its destination. 

From the day you were appointed road foreman you 
realized the firemen and enginemen who operated the 
trains on your railroad were under your jurisdiction. How 
should you go about an assignment of that kind? First, 
you must get the confidence of the men under you. I 
don’t have to tell you that the job of a superior officer is 
not to go out and raise hell with the men under him. 
Those days are, happily, over. You must get the confi- 
dence of the enginemen and the firemen. In return for 
that, the enginemen and firemen must have confidence in 
the road foreman of engines. Therefore, there must be a 
direct and frequent contact between the road foreman 
and his men. That, in turn, will create the loyalty of 
employees that, we so badly need on American railroads 
today. 

The road foreman’s job necessarily takes him into the 
enginehouse. That is a pretty tough place to work, par- 
ticularly in the middle of February, as you know. The 
road foreman must look over the engines that are due 
out to see whether the enginehouse forces have done 
their job in the way they should. He must try to catch 
the little things that so frequently result in engine failures. 
The ash pit of an engine terminal in winter is tough. The 
road foreman should do everything he can to cooperate 
with the men who work there. The enginehouse forces 
on the interior need help. They need engines moved 
around when and as they need room. 

Let’s go out on the road with the engineman and fire- 
man. As you ride with the enginemen and firemen on 
locomotives, you must observe whether they carry out the 
everyday rules of railroad operation. If you observe that 
they are not doing that, then there is a proper way to 
handle the situation right there on the locomotive. 

A great many railroads have the rule that enginemen 
and firemen must pass signals to each other verbally. Do 
you observe that every time that you go out on a trip? 
Do you tell the fireman and the engineman its impor- 
tance? There is nothing more important on American 
railroads than the proper observance of signals. 

What do you do when an engineman passes a yellow 
signal and he doesn’t do anything? Do you let him go 
on without reducing speed, as he should in accordance 
with the signal rules? There is nothing worse for the 
railroad industry than a rear-end collision; a rear-end 
collision cannot happen unless somebody fails to do what 
they are supposed to do. Don’t let an engine crew go on 
violating signal rules until they have a collision. When 
one happens on your territory just ask yourself whether 
you instructed the engineman and fireman as they should 
have been instructed. 

When you get a new fireman, do you make him wel- 
come to the railroad industry? He is new on the job the 
same as you were quite a few years ago. Do you teach 
him the rudiments of railroading? I know you cannot do 
everything. But get a man started right and you will 
have reasonable assurance that he is going to be right 
later on. 

Speaking of rules, should I mention Rule G? It is still 
in the book and road foremen are frequently confronted 
with it. I don’t mean that you should go snooping around 
to see if a fellow had a drink yesterday or the day before. 
But when you find a man under the influence of an in- 
toxicant when he is due to go out, he should not go. If 
the man is violating Rule G he knows it and you know it. 
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You must meet the responsibility whether you like it or 
not. We are not having so many cases of that kind, ior- 
tunately, but we should not have any. If you know that 
a man is drinking it would be better if you would go t 
his home, if necessary, and talk it over with him betere 
he gets into trouble—don’t wait until afterwards. 

Road foremen are told by their bosses almost every 
night to ride the particular trains on the railroad that 
were late the night before. We must get on those train: 
and find out from the engineman why he is not getting 
over the road. You will find that trains don’t make the 
speed in some locations and the result is that they get 
to destination late. Perhaps they stay too long around 
stations. There are all kinds of reasons. Sometimes the 
reason is with the locomotive. 

The result is that we get a bad reputation for failure 
to have on-time performance of passenger trains anc 
freight trains. Then we wonder why we lose traffic ta 
some other railroad. It is the road foreman’s job to see 
that the trains on his district are operated in accordance 
with schedule. If some of the conditions are beyond his 
power for correction, he should go to the superintendent 
or master mechanic and they can probably correct the 
condition. 

The next outstanding complaint we get is on rough 
handling of passenger trains. The average engineman., of 
course, is entirely conversant with air-brake rules, but for 
some reason which is unexplainable he doesn’t use them. 
He tries to use his judgment against the rules and the 
result is rough handling of trains. It is up to the road 
foreman to do something about that. The engines and 
engine crews are under your jurisdiction and when things 
go wrong in your territory you can’t dodge your responsi- 
bility for it. 

You know all the troubles that go with winter-time 
railroad operations. You have got to make a review tc 
see whether you are doing all you can and should do. 
We want to keep in contact with the enginemen and fire- 
men. When a crew gets on an engine to take a train to 
a destination, we want the men to feel that it is their job 
to get the train to the destination on time. 

In 1947 100 million tons of coal were burned on Ameri- 
can railroads at a cost of more than $400 million. The 
cost has gone up for most railroads for 1948. It is your 
job to see that you are getting all of the energy there is 
out of a pound of coal. 

We come back again to your contacts with the engine- 
man, and particularly with the fireman. When you see a 
fireman doing a poor job of firing, I hope you will correct 
him, and in a way so he won't do it again. Does the fire- 
man fill the firebox up to the top right outside the ter- 
minal? If he does that once, you had better talk to him. 
If he does it twice, you had better do something more 
about it. 

You realize what amount of coal is burned around the 
engine terminals. But do you do anything about it when 
you see the common-sense rules violated? The men 
around the engine terminals make mistakes, just as you 
and I do, but don’t let them keep on making the mistake: 
endlessly, because that 100 million will go up to 110 million 
the first thing we know, notwithstanding the large num- 
ber of Diesels we are putting into service. 

So you have got a big job to do on fuel conservation. 
The locomotive fireman, engineman, the men at the coal 
dock, the men around the engine terminals—all of them 
are mixed up in fuel conservation. Do you put an engine 
over in the yard and let it stay there for an hour or two 
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before the train is even ready? Don’t let the yard master 
get away with that. He may tell you it is none of your 
business; but it is your business, particularly if it hap- 
pens day after day. 

Do you wonder why men complain when they are on 
duty two, three, or four hours before they leave the ter- 
minal and during that period you are burning up coal and 
using up water and hence making it necessary to stop for 
water before you should? You have done a good job on 
fuel in the last 10 years, but there is still an endless 
amount of work to be done that is your job and you can’t 
get away from it. 

Every city of any consequence now has a smoke prob- 


lem. The large cities particularly are complaining about 
smoke all over the nation. A considerable amount. of 
smoke, but not all of it, comes from the railroads and 
you know that a very definite improvement can be made 
in the smoke problem. Are you using the smoke consumer 
to the fullest extent, or does the fireman or engineman 
shut it off unless somebody is looking? We must coop- 
erate with the cities. We must get the cooperation of the 
enginemen and firemen. If we don’t, we will get drastic 
ordinances on the subject. 

That job is almost entirely in the hands of the road fore- 
man. We need your help. The cities need your help. We 
are going to count on you to help. 


Competitive Position of Steam Motive Power 


This symposium, in which the subject has been treated 
under four headings by different authors, deals with 
the problem of improving the present declining posi- 
tion of the steam locomotive relative to Diesel- 
electric motive power. It deals in the main with several 
aspects of mining and using coal as locomotive fuel 


The Field for Steam Motive- 
Power Research 


By R. A. Sherman 
Assistant Director, Battelle Memorial Institute 


The purpose of this paper is not to attempt to prove that 
the trend to Diesel can be stopped by improvements on the 
present steam locomotive that could be brought about by re- 
search. Rather, it is to point out that, despite this trend, re- 
search to improve the steam locomotive is still distinctly 
worth while. 

In a recent paper, Hamrick’ has pointed out that the ra- 
pidity of the trend toward Diesels obscures the fact that 
nearly 90 per cent of road freight, 75 per cent of the passenger 
service, and 70 per cent of the switching service are still 
handled by steam locomotives. Even though the adoption of 
Diesels will probably accelerate for a time and certain roads 
may accomplish 100 per cent Dieselization, it is probable that 
the trend will eventually decelerate. Availability, the greatest 
advantage of the Diesel, is of little purpose if it cannot be 
matched by utilization. As the number of Diesels in service 
on a system increases, the possibility of their utilization to 
the full extent of their availability decreases. Hence, there 
comes a place where steam locomotives, even at a higher 
fuel cost than the Diesel, will show lower over-all costs per 
unit of operation and they should be and will be retained for 
that service. 

The steam locomotive in numbers fewer than today but 
still consuming millions of tons of coal per year will be with 
us for years to come. The problem before you men who are 
concerned with their operation is how they can be operated to 
give the most economical and most satisfactory performance. 
Smoke, cinders, slag, honey- combing, water problems, and 
boiler and tube failures contribute in some measure to the lack 
of availability to the steam locomotive. Each problem has 
been attacked to some degree by research in the past but each 
is still subject to further attack with hope of improvement. 

Previous speakers at this session have discussed the effect 
of the size of coal upon the performance of the locomotive. 


1 Hamrick, Nina T., Trends in gla fuel, Opinion and Comment, Vol. 
10, No. 2, May 17, 1948, p. 45-5 

? Young, E G., A Study of ike Locomotive Front End, Including Tests 
of a Front-End Model, Bulletin 256, Engineering Experiment Station, Uni- 
versity of Illinois, 1933, 182 pp. 
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Only through an extensive program of research can the best 
size of the various coals be determined and the possibilities of 
this method of improvement in performance be realized. 

Even though a closely-sized coal is supplied to the tender of 
a locomotive, the conveyor of the stoker breaks the coal before 
it arrives at the distributing plate. The stoker manufacturers 
will agree that research to improve the conveying system 
with the view of reducing the breakage is well justified. 


Cinder and Ash Problem 


Many plans have been developed in the past to collect 
cinders and to return them to the firebox, but none has been 
successful. Although admittedly difficult of solution, the im- 
portance of the problem is justification for further research. 

The small capacity of the locomotive ash pan, limited 
as it is by the structure of the locomotive, seriously re- 
stricts the performance. Ash must be allowed to accumu- 
late on the grate which leads to improper fuel beds and 
clinkering. Time is lost in cleaning the fire, and the length 
of run of the locomotive and thus its availability are often 
reduced below that possible if an improved means of ash 
disposal were available. 


Improvements in Drafting 


Research on the front end had been almost continuous 
throughout the history of the steam locomotive. Unfor- 
tunately, however, this has been largely of the cut-and- 
try variety without full understanding of the factors in- 
volved. Young” pointed out that one type of basket-bridge 
nozzle that he tested was unique in that it gave a uniform 
entrainment ratio of air to steam. Insofar as is known, no 
railroad has applied this finding and all locomotives are 
penalized by too high an excess of air at low rates of firing 
and too little at high rates. 

No greater field than front-end design offers such pos- 
sibilities of improvement. Having reached the upper limit 
of pressure allowed by the stayed-firebox boiler, the only 
possibility of improvement in the efficiency of the engine 
cylinder is the reduction in the back pressure by change 
in the size of the nozzle. 

Still another line of attack on this problem is that of the 
substitution of the induced-draft fan for the nozzle ar- 
rangement for moving the air and gases. This, too, has 
had a history of trial and failure, but recent advances in 
metallurgy give reason for further research. Current 
work on heavy-duty switching locomotives is giving very 
promising results. 
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Metallurgy of Boiler Steel 


Outage of locomotives because of failure of fire box and 
tube sheets is commonplace on our railroads today. Our 
leading metallurgists believe that, by research, an im- 
proved type of steel that could withstand the severe con- 
ditions of alternating heating and cooling to which a loco- 
motive is subject could be developed. 

Bituminous Coal Research, Inc., the national research 
agency of the bituminous coal industry, is devoting a gen- 
erous portion of its budget to various projects along these 
lines. They have the assistance in the support of this pro- 
gram of some of the leading coal-carrying railroads and 
of one builder each of locomotives and stokers. The pro- 
gram is worthy of much broader support. 

If such a program is carried out, the years through 
which the steam locomotive will continue to serve as an 
important part of the motive power of the country will 
be markedly lengthened. In peace and in war, there will 
be available a form of motive power for which the ade- 
quacy of supply of fuel cannot be questioned. 


Procuring Good Coal for 
Steam Locomotives 


By W. L. Lloyd 
Assistant Engineer, Pennsylvania 


In 1947 the Class I railroads used approximately 109,000,- 
000 tons of coal. The Pennsylvania used a little over 16,- 
000,000 tons, or approximately 15 per cent of the total of the 
Class I Railroads. Only about three per cent of the 16,000,000 
tons was used for purposes other than locomotive fuel. 

Practically every northern producing field east of the Mis- 
sissippi is represented by our coal purchases with 75 per cent 
being obtained from central and western Pennsylvania, north- 
ern and panhandle fields of West Virginia and Ohio. The 
magnitude of the problem of securing satisfactory fuel in 
such quantities can be appreciated by the knowledge that 40 
per cent of this coal came from strip and 60 per cent from 
deep mines, including all types, ranging from the small wagon 
mines producing less than 50 tons per day to the largest, 
most modern producing units. 

Satisfactory coals from a railroad operating viewpoint are 
those which cost the least per ton mile, cost f.o.b. mine, cost 
of haulage, cost of handling at wharves, cost of firebox, grate 
and flue maintenance, cost of fire preparation and ash han- 
dling, cost of delays to trains caused by poor coal, etc. 

On the Pennsylvania the coal purchasing, inspection, test- 
ing and distribution personnel are responsible for procuring 
satisfactory coal. 


Purchasing 


The purchasing agent is responsible for maintaining an ade- 
quate coal supply at all times, no matter what the conditions, 
and to keep costs within the bounds of the fuel budget. 

To the purchasing agent there is one word which sums up 
the many factors, large and small, that are of vital importance. 
That word is “stability,” defined by Webster as being stable 
or firm, as having steadiness. There are three fields in which 
stability is desired. These are stability of production, stability 
of quality, and stability of price. 

When we think of stability of production, we have in mind 
a continuous regular flow of coal through the year. Over a 
seven-year period through 1947, our railroad has stored, and 
removed from storage, a total of approximately seven million 
tons. At an overall cost of around $1 for each ton handled, 
we have therefore spent approximately $7,000,000 which we 
should not have had to spend. Also, during periods before 
and after low production regular supplies have been supple- 
mented by purchases from numerous cats and dogs both on 
line and off line. Such purchases have in most instances 
resulted in high fuel costs and poor performance. 
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The successive work stoppages in the mining industry have 
been responsible for this most undesirable condition. It ap- 
pears that the only effective solution to this problem, so vita. 
not only to railroad fuel, but to the welfare and economy vi 
the country, would be some means of requiring the continua- 
tion of mining and negotiation of differences at the same time. 

By stability of quality we mean coal having uniform physi- 
cal and chemical characteristics from day to day. With all 
the money spent by the coal industry to produce a better 
quality of product, and by the railroads for more efficient 
equipment, it would appear that there is justification for 
expecting better results. With the knowledge that today’s 
road locomotives working at capacity are consuming up to 
10 tons of coal per hour, at burning rates up to 200 Ib. per sq. 
ft. of grate surface per hour and with heat releases up to 
300,000 b.t.u. per cu. ft. of furnace volume per hour, or ap- 
proximately 10 times the heat releases of most stationary 
plants, the importance of quality is quite apparent. 

The main difficulty in obtaining stability of quality, by the 
industry as a whole, is the large number of individual produc- 
ing units who have many different ideas as to what promotes 
their own interests or markets. Consideration of quality 
control will be of primary importance to those who expect 
to stay in the coal business, when the present honeymoon is 
over. i 

Stability of price is a highly desirable feature in a large- 
tonnage product, such as a railroad coal supply. With a coal 
bill of approximately sixty million dollars for 1947 on the 
Pennsylvania you can fully appreciate the importance of this 


factor in determining the competitive position of coal with 


other fuels. The spiraling cost of coal and the uncertain fu- 
ture costs are of utmost concern to railroad management. 


Inspection and Testing 


It is the function of the railroad testing and inspection per- 
sonnel to endeavor to stabilize coal quality and to select the 
most suitable coals available. In 1947 our coal inspectors 
checked one-third of the coal shipped, or approximately 
80,000 cars. In the inspection of such large quantities from 
many different mines over such wide territories it is imprac- 
tical to have rigid specifications governing the chemical com- 
position of the various coals. The basis for approving or 
disapproving of coals is left entirely to the inspection de- 
partment. 

Coal offered for our purchase must first be examined by an 
inspector, who visits the mine. He investigates the seam, 
mine conditions, preparation and loading facilities, and if 
satisfactory, channel and car samples are taken. These sam- 
ples are forwarded to the chemical laboratory at Altoona, Pa.. 
for analysis. The results of the inspection and chemical 
analysis are used as the basis for approval or disapproval of 
the coal offered and for assigning the coal to its most suitable 
service. 

Unfortunately for one reason or another, coal of a quality 
other than that approved is shipped by some operators and 
before it is stopped it results in poor performance where used. 
A survey of inspection reports and complaints made by the 
operating personnel show the following to be the main sources 
of poor performance: 

Crop Coal_—This is a weathered oxidized coal readily de- 
tected by visual inspection if the normal characteristics of the 
seam from which it came are known. However, the most re- 
liable way to check crop coal is to make the free swelling test. 
ASTM D/720-46. When fired, it is more difficult to ignite 
than normal coal. Being very friable and usually higher in 
moisture than normal coal it forms a thick dense firebed 
through which it is difficult to draw air. It will not coke or 
swell like normal coal and in extreme cases will pour through 
the grates like red hot sand. This source of trouble can be 
entirely eliminated by the coal operators not shipping crop 
coal either separately or blended for railroad service. 

High Ash, Iron Pyrite, and Foreign Materials.—All rail- 
road operating people are well aware of the troubles from 
such coals which are usually shipped as a result of an indif- 
ferent attitude on the part of the coal operator toward the 
necessity of proper preparation of railroad fuel at all times. 

Excessive Fine Coal.—Coals containing high percentages 
of the fine sizes can be fired but are not considered satisfactory 
for road locomotives. The use of such coal has shown the 
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necessity for more skillful and careful firing. Increased stack 
losses, increased maintenance from cinder cutting, flue plug- 
ging, and flue-sheet slagging are in proportion to the quality 
and quantity of fines. 

Many mechanized mines now shipping mine-run coal for 
locomotive use have modern cleaning plants which clean the 
larger sizes but which have no cleaning facilities for the 
smaller sizes. As an example, 40 per cent of the coal produced 
by a certain high-volatile mine is minus %-in. and contains 
over 16 per cent ash. When loading mine-run for railroad 
fuel, this 40 per cent of 4-in. minus coal is loaded raw with 
the remaining 60 per cent of the %4-in. plus, which is washed. 
It is little wonder that fines are commonly referred to by 
crews as dirt. 

Mechanized mines should have cleaning facilities for the 
smaller sizes as well as the larger sizes. 

The Testing Personnel determine the chemical, physical, 
and performance characteristics of the wide variety of coals 
available for our use. Complete records kept for all coals 
tested are used as a basis for predicting the performance of 
new coals. Our locomotive test plant at Altoona has been 
of value in testing coals under actual operating conditions. 
An example is the recent work on sized coals: 

Five different coals, mine-run vs. sized, were tested on a 
stoker-fired Mla locomotive having 70 sq. ft. of grate surface. 
The tests were run at 200 r.p.m. at four rates of working the 
locomotive, obtained by selecting four cut-offs: 35, 42, 50, and 
60 per cent. This resulted in evaporation rates of 40,000, 
50,000, 58,000 and 77,000 pounds per hour. 

Size consist of the coal was checked before and after pass- 
ing through the stoker crusher. It is interesting to note that 
the minus 14-in. portion of an 0 by 4-in. coal, grindability 
58, was 25 per cent before and 32 per cent after passing 
through the stoker. Whereas, the 114-in. by 2-in. from the 
same mine had six per cent of minus %4-in. before and 14 
per cent after. This shows that even with nut coal, 114-in. by 
2-in. there is some degradation by the stoker, but that the 
quantity of fines delivered to the firebox is considerably less 
than from the 0 by 4-in. 

The limited scope of these tests did not justify any definite 
conclusions, but the indications are that proper coal sizing 
should result in fuel savings, and that difficulty was ex- 
perienced from clinkering in some tests, particularly with the 
medium-fusion double-screened nut coal. A logical explana- 
tion is, that if the reduction of fines increase boiler efficiency, 
it must be because more coal is burned on the grate and less 
in suspension. Therefore, fuel-bed temperatures, for equiva- 
lent heat release, are higher and the tendency of certain coals 
to clinker is thereby increased. 

The value of such testing is apparent. It has shown us that 
coal sizing for locomotive fuels should not be a hit or miss 
proposition, but a subject which would require extensive 
study for the wide variety of coals available for locomotive 
service. Such a study of optimum sizing limits should be de- 
termined on the basis both of boiler performance and market 
availability. 


Distribution 


Fuel distribution on the Pennsylvania is controlled by three 
fuel distributors, who are in close touch with the movement 
of the many types of coal from the mines to 202 consuming 
points. It is essential that the fuel distributors have a good 
practical knowledge of the many types of coal, their intended 
service and the many factors regulating supply and consump- 
tion. He must keep accurate records of coal shipped, days’ 
supply of coal on wheels at consuming points, days’ supply in 
storage, and daily consumption. 

During periods of normal supply the assignment of coals to 
their most efficient service is a routine matter. However, 
during periods of low and zero production the fuel distributor 
is confronted with the difficult problem of keeping all termi- 
nals supplied with coal regardless of the kind. Thus low pro- 
duction often results in the inefficient use of the coal supply 
and poor overall performance. For example, at such times it 
is not uncommon to receive numerous complaints account of 
low volatile or power plant coal being used on main line 
freight or passenger locomotives because there was no other 
coal on hand. 
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Causes of Loss of Steam Locomo- 
tive Availability 


By A. A. Raymond 


Superintendent of Fuel and Locomotive Performance, New York 
Central System 


In an attempt to determine why the steam locomotive’s 
availability is unfavorable, a study of the delay records of six 
railroads has been made to analyze the causes of their deten- 
tions and delays over a twelve-months’ period. The railroads 
represented in this study were typical roads, some small and 
two of the largest roads in the country. Total troubles ob- 
served in freight service were 9,540 with 10,503 in passenger, 
making a total of 20,043 cases which were studied and classi- 
fied. Locomotive mileage was also obtained from each re- 
porting road, 87,527,280 freight and 45,814,484 passenger, 
or a grand total of 133,341,764 locomotive miles. Seven gen- 
eral classifications were decided upon in which all of the de- 
tentions could be placed. 

Steam troubles are affected by the condition of the locomo- 
tive, the resourcefulness of the fireman, and coal. It is neces- 
sary to operate with the average man and sooner or later 
difficult conditions will develop. If there is a reserve in 
capacity, they can be worked out, but if you are operating near 
the maximum and something goes wrong there inevitably is 
a delay. For instance, the capacity of one large passenger 
locomotive may be taken as 96,000 Ib. of steam per hour, but 
tests show that under adverse conditions, such as high slack 
coal, low temperatures, and draw-off of steam for train heat- 
ing, the capacity of the boiler is reduced to about 78,000 Ib. of 
steam per hour, which means either trouble or that the number 
of cars that could be hauled during such sub-zero tempera- 
tures must be decreased as compared with average or normal 
conditions. 


Seven Classes of Steam-Locomotive Delays 


Unsuitable Coal—Where the records of the reporting rail- 
roads have shown delays caused by poor coal, high ash, 
clinker, excessive fines in the coal, slagging, honey-combed 
tubes or sheet, dead fire, frozen coal, large size coal or any 
other reason which might have been directly attributed to the 
coal quality, the delay has been placed in this classification. 

One railroad reported 34 per cent of all delays were caused 
by unsuitable coal and another indicated 11.1 per cent of their 
delays were caused by the coal troubles in freight service. In 
passenger service one road reported no delays on account of 
poor coal, while another claimed 59 per cent of the detentions 
were the result of coal quality. It may be of interest that the 
same road reported the highest number of detentions in both 
types of service and this fact may indicate that the coals used 
or available to this particular road are not as good as the 
coals used by the other railroads. It is significant that a sub- 
stantial number of delays occur due to unsuitable coal which, 
in turn, mean schedule interruptions, engine cut-outs and 
additional expense in changing locomotives and inspection and 
repair of the engine which was cut out. The number of delays, 
their percentage of total delays, and the average miles per 
delay are shown for this and each following cause in the table. 

Poor Firing—Many reports of steam failures give as a 
reason, “fireman did not handle fire correctly,” or “fireman 
forced his fire,” and often a steam failure is traced to the man 
on the right side. It is sometimes difficult to differentiate 
between poor firing and unsuitable coal. Give two firemen the 
same locomotive, the same coal and the same train: one will 
get through all right and the other will have trouble. Some 
of the roads reporting do not assign any detentions to poor 
firing, while one has listed 9 per cent of the delays in freight 
service and 7.1 per cent of the detentions in passenger service 
as due to this cause. Many “poor firing” troubles can be 
avoided by using properly sized coal of good quality, so we 
have combined these detentions with those of “unsuitable 
coal.” Total delays from the two causes on the six railroads 
were 1,791 in freight service—18.8 per cent of all delays; the 
average miles per day were 48,871. In passenger service the 
corresponding figures are 2,532, 24.1 and 18,094, respectively. 
These figures indicate that there is room for improvement in 
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Passenger 
ae ? ree AN 
Classification Total Per cent of 
of difficulties delays total 
Unsuitable coal .. 17.2 
Poor firing as 6.9 
Stoker failure ... 3.7 
Foreign materia 0.4 
Boiler and super-heater . 9.7 
Other mechanical .... 56.7 
Change in engines .. $63 5.4 
otal eann -10,503 100.0 
Average 


A Year’s Delay Records of Six Railroads 


Freight 
— Ta K I EEEN Miles per delay 
Total Per cent of = : stn a as 
delays total Passenger 
1,230 12.9 25,297 
561 5.9 63,542 
777 8.1 116,873 
128 1.3 1,018,100 
802 8.4 45,092 
6.035 63.3 7,693 
7 0.1 81,375 
9,540 100.0 
4,362 


coal quality furnished the steam locomotive as well as room 
for improved firing. 

Stoker Failures.—Under this classification of delays are all 
troubles due to stoker jets, stoker engines, coal crusher, coal 
pusher, and tender conveyors. 

Foreign Material in Coal.—This classification is allied to 
stoker failures and, perhaps, should be considered with it. 
Very often a delay is caused by some form of foreign material 
finding its way into the tender. It may cause a breakage in 
the stoker mechanism which may be classified as a stoker 
failure. If we were to combine the delays due to stoker 
failures with those due to foreign material in the coal, we 
would have 9.4 per cent of the total delays in freight service 
caused by these factors and 4.1 per cent for passenger service. 

Boiler and Superheater—All delays due to leaking super- 
heater units, leaking tubes and sheets were placed in this 
classification. In many cases these failures were serious 
enough to cause a steam delay and in other cases the trouble 
was discovered before actual delay occurred, but the loco- 
motive was taken off the train. 

All Other Mechanical Troubles—Delays and detentions 
caused by broken rods, hot journals, injector trouble, tire 
trouble, water scoop and all other mechanical breakdowns 
on the locomotive have been grouped in this classification. 
This group could be still further broken down so that attention 
would be directed to the frequency of failure of the various 
pieces of auxiliary equipment upon a locomotive, such as air 
pump and air lines, signal devices, feed waterpump, booster, 
etc. Delays from these causes amount to 63.3 per cent of all 
delays in freight service and 56.7 per cent of all delays in 
passenger service. 

Change in Engines.—This includes cut-outs due to shortage 
of coal or water, refusal of crew to accept the engine from 
the incoming crew and for other reasons not classified in the 
above groups. One reason for the large difference between 
passenger and freight figures is the fact that very few freight 
locomotives are run beyond one division. 

Cost of Delay Due to Unsuitable Coal—The trouble in 
cases of delays caused by unsuitable coal is simply not enough 
steam from the locomotive for it to perform as the schedule 
requires, so that it is taken off the train either with or 
without a loss of time. When the locomotive is taken off the 
train it requires that a relief engine be available and, of 
course, there is a definite cost involved for (a) taking the 
engine off; (b) checking the engine to see if anything is 
wrong after it arrives and is dumped at the enginehouse: 
(c) loss of time of a valuable locomotive, until it again is 
pulling a train. 

Various estimates have been given for the above costs and 
$50 seems to be a fair figure. By taking the total detentions 
of both freight and passenger services for delays classified 
under unsuitable coal, poor firing and foreign material in coal 
we arrive at a total of 4,496 detentions. At $50 per detention, 
this represents an additional cost of $224,800 for the six rail- 
roads included in this analysis. 

A summary of the number of cases, separating passenger 
and freight service on these six railroads for the year of 
1947 is given in the table, together with the average miles per 
case, it being’ appreciated that many of these didn’t cause 
serious delay to trains, or else the time was made up so that 
the greatest difficulty was the tremendous expense involved 
and the lack of confidence in the steam locomotive which 
these many cases caused in the minds of operating officers. 

Summary.—In reviewing the tabulation it becomes ap- 
parent that a large number of locomotive detentions are 
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caused by coal quality. If the first four causes were totaled— 
namely unsuitable coal, poor firing, stoker failure and foreign 
material in coal—we find that 28.2 per cent of the delays in 
freight service were caused by the items mentioned and 28.2 
per cent of the passenger delays were also for the same rea- 
sons. Although some of the stoker delays were primarily due t 
worn parts or other causes not directly related to coal quality. 
a great many were caused by large lumps of coal or rock-. 
slate and other material not ordinarily found in properly 
cleaned coal. 


Mining and Preparation of 
Coal for Locomotives 


By E. C. Payne 
Consulting Engineer, Pittsburgh Consolidation Coal Company 


Reginonal Standard for Locomotive Fuel 


In March, 1946, your speaker advised the bituminous 
coal industry in national convention, that most of the 
coal being used by the railroads was of inferior quality. 
improperly sized, and a serious handicap to the steam 
locomotive in its attempt to meet the modern demands 
of railroads for higher speeds, greater capacity, relatively 
lower operating cost, and greater availability. It was my 
recommendation at that time that regional standards for 
locomotive fuel be established—standards that would be 
acceptable to both the railroads and the coal industry as 
the best available for locomotive use, specifying the size 
and quality of the coals which could be made available 
from each producing mine, district or region. Again in 
1947, to the coal industry in national convention, I urged 
the establishment of such standards for locomotive fuel. 
Also, in December, 1947, five speakers representing the 
locomotive builders, the railroads, the locomotive aux- 
iliary equipment manufacturers, and the coal industry 
presented a symposium of papers at the Annual Meeting 
of the American Society of Mechanical Engineers on the 
subject “Improving the Availability of Steam Motive 
Power”. Once more, your speaker used this occasion to 
repeat the proposal for regional standards for locomotive 
fuel. In each of these papers, cumulative evidence was 
presented to show that steam locomotives cannot do the 
job which they are now expected to perform or that they 
are capable of doing unless they are fired with coals oi 
proper size and quality. The older the locomotive, the 
greater is the need for the best fuel available to obtain 
acceptable performance. 

In assembling the material for this paper, it seemed de- 
sirable to obtain information from top railroad purchasing 
and operating executives. Two questionnaires were pre- 
pared; one addressed to the fuel purchasing department 
and one to the operating department. Thirty-three ques- 
tionnaires have been returned from 18 railroads, supplying 
a great part of the data requested. It was apparent that 
serious thought had been given to the preparation of the 
answers, and it has been fascinating to review the great 
variety of opinions expressed, and to prepare a summary 
or weighted opinion based on the answers to each ques- 
tion. 
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Purchasing Department Questionnaire 
1—The tonnage used by the road locomotives of the 
eighteen railroads returning questionnaires was 50,943,000 
tons in 1947. This is more than half of the tonnage used 
in this service by all of the railroads in the United States 
last year. 

2—The questionnaires showed that these 18 railroads 
consumed coal from 16 producing districts. Sixteen rail- 
roads used fuel coal from two or more producing dis- 
tricts, and there was no indication that the information 
given or opinions expressed were colored or restricted by 
limited experience with local coals. 

3—Purchasing agents were asked if it was their general 
policy to purchase run-of-mine or sized double-screened 
coal. Of the 16 answering this question, five indicated a 
policy or desire to purchase double-screened coal for 
their passenger locomotives, and one with all Diesel pas- 
senger locomotives wanted double-screened coal for his 
freight locomotives. Three of the five previously men- 
tioned also wanted the same double-screened coal for 
their freight locomotives, but one wanted nut slack and 
the other wanted run-of-mine for freight service. The 
remaining ten wanted run-of-mine, resultants, or nut and 
slack for both passenger and freight; however, frequently 
a preference for a “minimum of slack” was indicated. 

4 and 5—It was evident that the majority of the rail- 
road operating departments had made few requests to the 
purchasing departments for double-screened coal; and 
although five railroads were buying double-screened coal, 
only two small railroads had been able to obtain 100 per 
cent of their needs—the others were able to get only one- 
fourth to two-thirds of their requirements of double- 
screened coal for passenger service only. 

6—Very few replies indicated any constructive plans 
for long-range purchasing of coal suitable for locomotive 
use. There were several general statements such as “Try- 
ing to obtain better coal”, “Present situation will correct 
itself”, “Better coal a constant interest”, and five indicated 
flatly that they had no long-range purchasing plans. 

7—Answers combined with those from the operating 
department question 5. 

8 and 9—Question 8 asked if tangible data were avail- 
able to justify a price differential between run-of-mine 
and sized coal; and in Question 9, if, in case no evidence 
was available, they believed that there was an overall sav- 
ing when sized coal was used. Out of the 16 replies to 
Question 8, 11 showed that no tangible data were avail- 
able, four had evidence that justified the price differential, 
and one railroad made the flat statement that the higher 
price for double-screened coal could not be justified. On 
Question 9, 15 replies were given in which 10 were of the 
opinion that the price differential could be justified, one 
indicated they had no concrete evidence to justify the 
differential, and four replies indicated their belief that the 
price differential could not be justified. 

10—It has been impossible to summarize the opinions 
expressed concerning which of the fuel factors have had 
the greatest influence in the decline in favor of the coal- 
fired steam locomotive. Each of the factors shown was in 
first position in somebody’s opinion: Unsuitable quality 
and unsuitable size predominated in first and second 
position. 

11—This question asked for suggestions to the coal 
industry on how to improve the competitive position of 
coal fired locomotives. Of the 15 replies, 12 may be sum- 
marized in this statement: “Furnish an adequate supply 
of properly sized and cleaned coal.” One reply suggested 
the development of a pulverized-fuel-fired locomotive of 
simple design; one suggested intensive study on turbine- 
operated locomotives; and one suggested that the coal 
industry develop a steam locomotive with higher effi- 
ciency. These answers indicate strong sentiment for the coal 
industry to supply more suitable locomotive fuel, and help 
is wanted in the development of new type locomotives. 

12—Concerning the current price relationship between 
coal and Diesel ojl, answers indicated the opinion that the 
margin in overall fuel operating cost still favors the Die- 
sel, and if the Diesel price goes to 20 cents with no in- 
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crease in the price of coal, then this may be the break- 
even point for coal and oil. 

13, 14 and 15—These questions referred to petroleum 
reserves, the future availability of synthetic Diesel fuel, 
and the energy sacrifice incident to the conversion of coal 
or natural gas to oil. The answers to these questions were 
indecisive and somewhat evasive, and there were many 
“No Comments” and “Don’t Knows”. The railroads that 
have a large number of Diesels were quite optimistic 
concerning our petroleum reserves and the near future 
competitive availability of synthetic Diesel oil. The rail- 
roads without Diesels were more pessimistic. Only one 
mentioned the hazard of the supply situation in the event 
of a war or national emergency. 


Operating Department Questionnaire 


1—Tonnage used in 1947 by road locomotives—Operat- 
ing and Purchasing Departments of two railroads gave 
different totals. 

2—Sixteen replies were given comparing 1940 and 1947 
fuel performance of locomotives in freight service. There 
were 15 replies showing an increase in fuel consumption 
per 1,000 gross ton-miles, ranging from 0.6 per cent to 
22.9 per cent. The average was about 10 per cent higher 
for 1947. Only one showed an improvement which 
amounted to 5.5 per cent and this was due to improving 
their locomotives. Concerning the performance of pas- 
senger locomotives, out of 13 replies, nine indicated a 
higher fuel consumption ranging between 1 per cent and 
26 per cent, with an average of approximately 10 per cent. 
Four railroads showed improved performance which 
varied from 2.7 per cent to 19.9 per cent. 

3—The causes of the inferior performance shown in 
Question 2, in both passenger and freight service, were 
indicated to be largely poorer quality of coal used in 1947. 
Several replies indicated that the use of Diesels on pre- 
ferred trains had contributed to the higher fuel consump- 
tion of the steam locomotives which were now being used 
in secondary operation. Where improved performance 
was indicated, the cause was shown to be replacement of 
previously hand-fired engines, replacement of obsolete 
locomotives, front-end changes, and locomotive modern- 
ization. In reviewing these answers, there was little doubt 
concerning where the railroads believe the blame belongs 
for the poor fuel performance in 1947—poor coal quality 
was the major cause. 

4—Concerning the sizes predominantly used in each 
district, the replies to Question 4 were inadequate for 
conclusive analysis. It was noted, however, that the 6 in. 
and 8 in. top size run-of-mine are being widely used. 

5—Coal sizes preferred by operating and purchasing 
departments: There is little agreement between railroads 
as to sizes which should be considered for long-range 
purchasing. Differences of opinion even exist between 
the purchasing and operating departments of the same 
railroad. This utter lack of agreement shows that inade- 
quate test data are available on many railroads for firm 
decisions on size and quality standards covering coals 
which will give optimum performance. 

6—In those cases where the operating department re- 
quested double-screened coal, all but one indicated that 
they could justify the price differential over run-of-mine. 

7—The test data supporting the answers given to Ques- 
tion 6 showed that only two railroads obtained price dif- 
ferential justification from three sources: standing tests, 
road tests, and observations. Three railroads had only 
road test data to justify the differential, and two had only 
general observations. It was quite evident that tHere 
was considerable uncertainty in the replies to Questions 
5, 6 and 7, and that most of the railroads had reached çon- 
clusions concerning desirable sizes because of ready avail- 
ability of certain sizes rather than as the result of exhaus- 
tive test investigations to establish sizes which would give 
optimum performance. 

8—Concerning the major causes of unsuitable locomo- 
tive fuel: poor quality, improper size, and non-uniformity 
vied for first place. Votes were well divided on other 
causes mentioned in the questionnaire. 

9—All but one operating department indicated that 
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their railroads were having difficulty meeting smoke law 
limitations. 

10—All railroad operating departments but one also 
indicated that double-screened coal gave less smoke trou- 
ble than run-of-mine. 

11—Thirteen railroads answered this question of 
whether the tangible factors or the intangible factors were 
of greater importance in judging the overall value of 
double-screened coal over run-ot-mine. Only one rail- 
road indicated that the tangible results were of greatest 
importance; seven railroads indicated that the intangible 
factors were of greatest importance; and five railroads 
indicated equal importance for both. 

12—This question asks operating men the most im- 
portant things that the coal industry can do to help the 
railroads. There is a general agreement that the coal 
industry can best serve the railroads by furnishing an 
adequate supply of cleaned coal, properly sized for eff- 
cient use on the locomotive. It was also suggested that 
the coal industry should continue to assist in co-operative 
research with the railroads for the development of im- 
proved types of locomotives. One operating executive 
suggested that the coal industry should not urge the rail- 
roads to take fuel coal which is unsuitable for use on a 
locomotive. It would probably be treason if this operating 
executive made such a suggestion to the coal trathe depart- 
ment of the same railroad. 


Double-Screened Clean Coal Required 


With my background of personal experience, and the 
additional information from the questionnaire answers of 
33 top railroad men representing 18 railroads, it is my 
firm conviction that the coal-fired steam locomotive very 
definitely has a place in the future railroad motive-power 
picture. This statement, however, should be qualified be- 
cause the locomotive builders, the railroads and the coal 
industry must, through cooperative effort, eliminate some 
of the design and performance weaknesses of this type of 
motive power. In addition, certain existing coal purchas- 
ing and supply policies between the railroads and their 
fuel suppliers must be modernized. Unless changes are 
made, the present coal-burning locomotive will not be 
a continuing major factor in railroad transportation. 

It is my belief that long range planning of locomotive 
fuel purchases must be undertaken and a gradual change 
should be made from run-of-mine to double-screened 
mechanically cleaned coal. The top size of suitable coal 
for road locomotives should not be less than 2-in. and not 
greater than 5-in. The optimum top size is nearer 3-in. 
because the minimum clearance through which coal must 
pass in traveling from the tender to the fire-box on most 
stoker-fired engines is probably just under 3-in. Sizes 
larger than 2% to 3-in. will be mashed, and the excess 
fines so produced will pass out the locomotive stack, 
largely unburned. Smoke and fly ash at high burning 
rates are primarily the result of partially burned fine coal 
which is picked up by high velocity gaseous products of 
combustion above the fuel bed. These fine particles have 
insufficient time to burn in suspension in a direct line 
between the tip of the arch and the flue sheet. This fine 
coal cinder is the source of a great heat loss and countless 
troubles, regardless of whether it originates at the mine, 
through degradation in handling, or through crushing by 
the stoker mechanism. 

The minimum bottom sizes for the double-screened 
coals in each region should probably range between 1⁄4-in. 
and 1%4-in. Moisture, ignition characteristics, ash soften- 
ing temperature and other physical, chemical and per- 
formance characteristics will all affect fuel performance. 
At this time adequate test information is not available 
for firmly fixing the bottom size limitations of the coals 
from each mine, district or region, and for this reason it 
is important that extensive testing be done to determine 
the optimum bottom size for typical locomotive fuels. 


Production and Preparation 


The railroads have asked for an adequate supply of 
clean coal, properly sized to give efficient performance on 
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road locomotives. Compliance with this request is not: 
matter to be arranged in casual conversation. What siz: 
is wanted? What tonnage will be taken regularly, and te: 
how many years? Willa price be paid which is competi- 
tive with other commercial business on the desired size’ 
If railroad traffic declines will the steam locomotive be 
put on the shelf and coal contracts cancelled? In othe: 
words, is this locomotive fuel tonnage a satisfactory long- 
pull business? 

Suppose it is agreed that a mutually satisfactory ar- 
rangement can be made and the coal producer receive: 
a new five-year contract for 600,000 tons annually of me- 
chanically cleaned double-screened coal with a 5-in. maxi- 
mum top size and a 3¢-in. minimum bottom size. Ths 
will require 50 cars per day, 240 days per vear. 

To supply this new contract a mine producing one 
million tons per year will be required. This is 4.000 tor- 
per day (80 cars), 250 days per year. To this point th 
arithmetic is simple. As we go further the simplicity dis- 
appears. 

To justify opening this mine at least 20 million tons ut 
recoverable coal must be available to the new tipple site. 
If 5,000 tons per acre are recoverable, then 4,000 acre- 
must be accumulated for the reserve. Assuming mineral 
rights are $500 per acre, then two million dollars is in- 
vested in the coal before the mine is even started. 

Now to obtain minimum production costs undergrouni 
mechanical mining equipment must be used, and today 
this will require an investment of approximately $4.50 pe: 
ton of annual production. Another four and a half mil- 
lion is invested. Mechanical cleaning will also be required 
for the quality and uniformity demanded. For these ia- 
cilities approximately 75 cents per ton of annual produc- 
tion must be invested—another $750,000. The investment 
total now in land and equipment and facilities is sever 
million two hundred fifty thousand dollars. Another mil- 
lion dollars will probably be needed for working capital. 

If our reputation is good and we know our business. 
the necessary capital can be obtained. It will require three 
years to get into production to produce coal at the rate 
required and provide the quality which is demanded. 


Discussion 


It was the opinion of one speaker during the discussion 
of these papers that the railroads should try to learn irom 
the coal producers what sizes they have available ani 
then be careful in railroad specifications not to come int. 
competition for the sizes in demand by consumers other 
than the railroads. Mr. Payne answered that the railroads 
do not need to worry about the other large consumer-. 
that they had the flexibility built into their plants to burr 
any of the fuel which the railroad won’t burn. The stean: 
locomotive, he said, should not subsidize the coal busine::. 

Many of the speakers cited examples of the kinds of 
difficulties they have been experiencing with the quality 
of locomotive coal. Several referred to the difficulty è: 
insuring the quality of coal from strip mines, and ore 
member thought that the problem was more one of get- 
ting coal free from stone, slate and clay than one of the 
size of the coal. In this connection the need of mine 
inspection and coal inspection was emphasized if the 
roads are to get the kind of coal they expect to get. -Struc- 
ture of the coal is an important quality, it was said. Coa 
at the soft, friable extreme and those at the hard extreme 
are neither desirable. 

A participant expressed the opinion that some of the 
answers to the questionnaire which Mr. Payne sent out 
came from men who had never been on a locomotive, ar“ 
that they were of little value as a guide to the coal- 
mining industry in laying out a program to furnish th- 
railroads with the kind of coal they need. This speaker 
thought that the railroads could get the kind of coal the: 
need if they would ask for it. He thought that they at 
least ought to try. 

It was reported that the Atlantic Coast Line is moderr- 
izing a class of 12 large 4-8-4 type steam locomotive 
built in 1937 for heavy passenger service, and that the: 
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will be placed in service handling high-speed freight trains 
between Richmond, Va., and Jacksonville, Fla., on a 20- 
hr., schedule for the 650 miles. These locomotives are 
being fitted with Hudson grates and Valve Pilots. This 
road is also preparing to run comparative coal tests. 


In closing, Mr. Payne said the railroads were going to 
burn coal for a long time and urged them to get together 
and tell the coal producers the kind of coal they need 
because it will take the producers three years before they 
can begin to do the job after they find out what it is. 


Training for Diesel Locomotive Operation 


The education of the enginemen in the operation of a new 
type locomotive is the responsibility of the railroad. Road 
foremen of engines and electrical supervisors are the key 
men in the program of education. This was realized in ad- 
vance by many Diesel users and, prior to delivery of the first 
Diesel locomotives to the Texas & Pacific, shop foremen, 
road foremen, mechanical and electrical supervisors attended 
the manufacturer’s Diesel classes. Many observed the Diesel 
operation on other railroads. This was the foundation on 


The educational program 
starts with the builder’s 
training school for super- 
visors. On this foundation 
is built the organization 
which trains the engine- 
men. Road foremen and 
electrical supervisors are 
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instruction cars, manuals 
and case studies are tools. 
Nine duties of road foremen 


which we built the organization which was to train and edu- 
cate our engine crews. We found them eager for enlighten- 
ment and when the first locomotive was received, it was ar- 
ranged to send it over the system, with stops at various 
terminals—a day or two at each—where enginemen and fire- 
men were afforded an opportunity to inspect the equipment. 
This acquainted them in a general way as to what this type 
of power was like. 


Early Education of Enginemen 


When the locomotives were placed in service, it was, of 
course, necessary for the road foremen of engines to ride 
the locomotives and instruct the engine crews. In this he 
was assisted by the electrical supervisors and, as soon as 
possible, education in a general way was started. This was 
further accomplished by means of an instruction car. The 
lectures given covered fuel oil, lubrication, cooling system 
and steam generator. Then elementary electricity, various 
control devices, traction motors, main generator, troubles 
usually experienced in the operation of Diesel-electric loco- 
motives, including throttle manipulation, visual education 
with actual parts, stereoptican views, talking movies, printed 
diagrams, cutaways, and blow-ups supplementing instructions 
from the school car. 

Road foremen of engines and electrical supervisors con- 
ducted classes on Diesel locomotives in classrooms at various 
terminals. 

A book of information in the form of questions and answers 
published by the railroad company was furnished the engine 
crews and was of inestimable value in the operation of Diesel 
locomotives. The questions and answers covered the engine 
control circuit, electrical transmission, steam generator, air 
brakes, etc. 


Case Studies by Bulletins 


Another method of education is that of furnishing engine- 
men and others in the operation with information covering 
poor performance and abuse or failures. It should be under- 
stood, however, in so doing the sole purpose is for education 
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and to add to the engineman’s knowledge of the operation, 
and is not intended as criticism of crews. This information 
is system wide as all failures are analyzed in the mechanical 
superintendent’s office. The engine crew’s names are omitted 
and report covers the point where failure occurred, whether 
tonnage was reduced or locomotive given up, cause of failure, 
and what action was taken by the crews and, in conclusion, 
the remedy or preventive measures taken to prevent future 
occurrences. This type of instruction is of vital interest to 
engine crews for what has happened could very well happen 
to them some time. Not only is attention called to the poor 
performance, or failure, but bulletins very often call at- 
tention to instances where poor performances were prevented 
by men displaying exceptional ability. 

The revision of progressive examinations to cover Diesel 
operation, should be seriously considered, making available, 
either an operating manual furnished by the manufacturer, 
or one prepared by the railway company. When this has 
been done, enginemen leave the terminal with little fear but 
what they will be able to cope with any reasonable occur- 
rence. 

When a power plant fails, the remaining equipment will 
be overloaded to complete the run. Enginemen justly pride 
themselves in bringing the train in under such circumstances. 
But the road foreman must have it definitely understood that 
under no circumstances must the electrical equipment be 
overloaded and, when loss of power is experienced, the train 
must be reduced proportionately. 


Nine Duties of the Road Foreman 


Inasmuch as the road foreman is generally the officer 
held responsible for the performance of engine crews in han- 
dling of the locomotive, it appears that the following items 
will be an outline of approach to meet the responsibility : 

1. Ride with inexperienced enginemen and firemen fre- 
quently and instruct them in proper handling of their duties. 

2. When there are no new or inexperienced men in the 
service, spend most of the time riding with and instructing 
the enginemen and firemen whose work is not up to the 
average. 

3. Analyze and make prompt investigation of all delays 
and failures, discussing the reasons and means of preventing 
recurrences of such failures with all engine crews as he 
comes in daily contact with them. 

4. Keep familiar with new and old methods of every phase 
of locomotive operation. 

5. The maintenance forces in the enginehouse, while trying 
to do their best, have no definite means of knowing the road 
performance of locomotives except by reports received from 
road foremen or engine crews. In some instances, reports 
from engine crews are not considered entirely authentic, 
making it necessary for the road foreman to ride locomotives 
frequently enough to check reports submitted by engine crews 
to know whether or not there is any condition that needs 
correction to maintain maximum efficiency. 

6. Hold meetings monthly at each important terminal to 
discuss with engine crews delays, failures, or any current 
problem that may exist; point out causes of unusual per- 
formances made by some men in the past as an inducement 
for others to try and attain similar good performance. 

7. Make an effort to provide sufficient instructive litera- 
ture to engine crews to enable them to keep fully informed 
on advancements. 

8. While riding locomotives, make a thorough inspection 
of the locomotive and report existing conditions, also in 
the course of inspecting locomotives instruct crews how 
and where to look for defects and how to report them proper- 
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ly. Keep a record of the condition of each locomotive so 
as to be in position to assist in determining shopping date. 

9. Keep a close and detailed check of the manner in which 
engine crews perform their duty and how carefully they 
watch important matters. Careful observation should also 
be made in reference to compliance with existing instruc- 
tions and the operating rules for violations which are noted. 
Prompt and corrective measures should be taken. 

Supervision requires a constant follow-through of the 
ground work to overcome irregularities on line of road which 
result in delays and failures. The mere fact that instructions 
have been issued does not mean that results are to follow. 
Results only are obtained when the instructions are followed 
through. 

This report was presented by H. N. Ricks, fuel supervisor, 
Texas & Pacific. 


Discussion 


The discussion of this report dealt largely with the char- 
acter of the operating instructions for the guidance of lo- 
comotive enginemen and firemen, and principally with the 
problem of avoiding overloading the electrical equip- 
ment. Some roads place complete dependence on the 
transition meter for making electrical transitions both 
when accelerating and reducing speed. On one railroad, 
at least, the instructions are to reduce tonnage to 80 per 
cent in case a tranition meter fails; it is not yet consid- 
ered safe to rely on the judgment of the engineman. On 
the Atlantic Coast Line the transition meter is consid- 


ered unreliable and dependence is placed on the Valve 
Pilot instrument for transitions where it has been applied. 
It was characterized as “another road foreman on our 
locomotives.” In case of exceeding the tonnage rating 
of the locomotive, on at least one road the supervisor 
has authority to take the crew off the locomotive until 
the tonnage is reduced. 

The need for constant education of engine crews wa- 
stressed. They must study instruction material furnished 
them and learn to depend on it in dealing with difficultie- 
which may develop on the road. One method of impruv- 
ing the reliability of Diesel locomotive performance which 
is employed by several railroads is to issue bulletins on 
faiures, setting forth the nature of the failure and wha: 
the crew should have done to prevent or remedy the 
failure. These are usually issued without identification 
of the crew as information to other crews who may at 
some time have to face the same circumstances. So far. 
the discussion indicates a disposition not to discipline 
engine crews for failure, but to take every means possible 
to help them to become proficient in operating Diesel 
locomotives. 

Some of the difficulty with respect to overloading Diesel 
locomotives was attributed by one member to the Diesel 
locomotive salesman who, he said, usually sold the operat- 
ing department, which then expected the locomotives ti: 
do what the salesman said they would do, and then the 
service department of the builder, would criticize the 
railroad because the locomotives were being overloaded. 


Operation of Vapor-Clarkson Steam Generators 


Steam generators for Diesel locomotives are forced-circula- 
tion, continuous water-tube type, oil-fired, with electric igni- 
tion, and are used at present in three sizes with a rated capac- 
ity of 1,600, 2,250 and 3,000 Ib. of water evaporation per hour. 
For operation in freight service units of the C.F.K. type are 
arranged to reduce the steam output to about 300 Ib. per hour 
for heating the locomotive only. 

The maximum safe working pressure of these units is 300 
lb. However, the safety valves on the C.F.K. type, two of 


A description of the six 
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vices—fuel, atomizing air, 
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ter, and control. The prob- 
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in cold weather and effect 
of overloads on reliable 
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which are provided, are generally set at 245 and 250 Ib. pres- 
sure. The usual operating steam pressures in passenger-train 
service are 150 to 225 lb. In freight service the steam pres- 
sure is usually set to vary between 100 and 175 Ib. to maintain 
the desired low steam output with a minimum of cycling of 
the burner off and on. 

Diesel. fuel oil is used. Operation is fully automatic, once 
the units are started. Full steam pressures are reached within 
one to two minutes after starting. 


The Fuel System 


There are six systems involved in the operation of the 
steam generator. The fuel system includes a fuel pump, fuel 
control, fuel-control manifold and fuel spray head, as well as 
the required filters and strainers. The fuel for combustion is 
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drawn from the fuel storage tank through the suction filter 
by the fuel pump and is then pumped through the pressure 
filter to the fuel-control manifold. The fuel control propor- 
tions the flow to the spray head by metering in accordance 
with the delivery of water to the steam-generator coils. Excess 
fuel is then bypassed within the fuel-control manifold back 
to the tank, by an increase of back pressure within the mani- 
fold. The fuel key metering valve is used for trimming the 
fuel to obtain a clear stack by varying the bypass opening. 

The fuel-pressure relief valve, which is built into the fuel- 
control manifold, prevents the pressure from rising above 70 
to 85 1b. by relieving excess fuel into the bypass line. 


Atomizing Air System 


The atomizing air system, consisting of an air admission 
valve, and air-pressure reducing valve, and an atomizing air- 
control switch, breaks up the fuel into a fine mist for good 
combustion and prevents the flow of fuel to the burner in the 
event the atomizing air pressure is insufficient for proper 
combustion. The air which is taken from the supply aboard 
the locomotive is reduced to between 20 to 23 lb. pressure by 
adjustment of the air-pressure reducing valve, from which 
it flows to the fuel spray head. In the event the air pressure 
should drop to 12 Ib. or less, the air-control switch will open. 
peaking the circuit to the fuel solenoid valve, causing it to 
close. 


The Ignition and Combustion Systems 


The ignition system consists of a rotary converter, an igni- 
tion (converter) starting switch, ignition transformer, and 
spark plugs. 

Current for ignition is obtained from the rotary converter 
which changes the direct current input to alternating current. 
which is then stepped up to the required 10,000 volts by the 
transformer. Two single-electrode spark plugs are provided 
for the actual ignition. The ignition spark is continuous. 
Should the fire fail to light, the spray of fuel will be cut off by 
the solenoid valve within 45 sec. and the motor will be stopped 
by the low-temperature contacts on the stack switch. 

The combustion system provides a forced draft of air in 
proper ratio to the fuel supply. Incoming air is delivered by 
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he blower to the burner through a short air duct built into 
the air dome (smoke hood) of the steam generator. Two air 
ntakes are provided with locking dampers for adjusting the 
amount of air delivered. 

Primary mixture of fuel and air takes place in the fire pot, 
nto which the air-atomized fuel is sprayed. This mixture is 
-gnited at the stabilizing cone by the continuous electric spark. 
Some of the fuel is burned, while the remainder is further 
vaporized. Secondary combustion occurs as the gases leave the 
>ot and pass into the combustion chamber. 

The fire travel is first downward, then outward through 
the nest of coils, the direction of water travel being opposite 
to insure maximum heat transfer. The fire is automatically 
varied by variation of the motor speed to furnish steam in 
accordance with the setting of the operating switch and the 
steam demand. The water, fuel and air delivery are varied 
in proper relation to each other. 


The Water System 


The water system includes means for controlling the feed- 
water proportionate to the fuel feed. The system includes a 
water pump, water relief valve, fuel control, heat exchanger, 
steam generating coils, high-temperature switch, steam sepa- 
rator, steam trap, stop valves, blowdown valves, and safety 
valves. 

Feedwater is pumped from the storage tank through a 
water-treatment tank and on through the water section of the 
fuel control, the outer casing of the heat exchanger, through 
a check valve (coil shut-off valve) to the outer coil of the 
steam generator, to the intermediate coil, and finally through 
the inner coil. The mixture of steam and unevaporated water 
leaving the inner coil is conducted through the high-tempera- 
ture switch to the steam separator. 

The water and sludge which is separated from the steam 
falls to the sump of the separator below the level of the 
overflow standpipe (return pipe), from where it is blown 
out periodically by opening the blowdown valve while under 
pressure. The water above the level of the overflow pipe is 
returned through steam trap and heat exchanger to the storage 
tank. The return water passing through the heat exchanger 
preheats the incoming water as it passes through the outer 
casing of the heat exchanger to the steam generating coils. 
The steam trap prevents the escape of steam should the water 
level recede in the separator to expose the overflow pipe inlet. 

The entire operation of the unit is contingent upon the 
stopping and starting of the motor driving the water pump. 
The water relief valve generally is set to unload at a pressure 
between 500 and 600 Ib. 


The Control System 


The control system includes a main switch, operating 
switch, control-panel resistor cabinet, motor, a pilot relay, 
and an outfire relay. 

The original type control panel contains five load relays to 
control the acceleration and speed of the motor, and a reset 
motor-overload protection switch. The operation of the relays 
is governed by the multiple-contact steam-pressure control 
switch. It is important that, in order to obtain maximum 
steam output, the coils must be kept clean inside and out. 

It is not difficult to instruct firemen who work on Diesels 
regularly. But spare men who are used only occasionally often 
forget their instructions. Instructions should be understood 
exactly alike by all supervisors. Nothing is more confusing 
than to have two supervisors explain something differently. 


Remote Control 


Some installations are provided with remote-control equip- 
ment to allow for blowing down the steam separator and for 
shutting off the steam to the train line from the locomotive 
cab. Such equipment includes a remote-control cabinet located 
in the cab in front of the fireman’s seat, an electro-pneumatic 
control cabinet, and an electrically operated automatic train- 
line shut-off valve, as well as the required air cylinder on the 
separator blow-down valve. 

The remote-control panel has three push-button switches, 
one for operating the separator blow-down valve, another the 
train-line shut-off valve, and a third the soot-blower valves on 
the C.E.K. type steam generators, which require soot blow- 
ing hourly. 
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The regulating valve in the steam-heat line on a locomotive 
hauling 16 or more cars controls the flow of steam back 
through the trains. If the locomotive is steam with a boiler of 
adequate proportions and a tender carrying an ample supply 
of fuel and water, the maintenance of a supply of steam for 
train heating is no problem. The relatively small space which 
can be allocated to the steam generator and its feedwater sup- 
ply on a Diesel has placed the development of steam genera- 
tors on Diesel locomotives under a handicap. 


The Problem of Capacity 


Because it is compact the intensity of use while in opera- 
tion is high and, if weather conditions are unfavorable and 
the trains are longer than anticipated, the unit has to work at 
maximum capacity most of the time. Mechanical equipment 
generally performs best when its normal operating range is 
well below its maximum output. Both the intensity of use 
and the automatic features increase the maintenance difficul- 
ties and the lack of feedwater capacity is a restriction on some 
schedules. Perhaps the answer may lie in not expecting steam 
generators of current design to develop outputs for which 
they were not intended and then in making sure they get the 
right kind of attention from the operating crews and main- 
tenance forces. 

One very important factor in train heating is co-operation 
between the train and engine crew. Many unnecessary delays 
are caused by improper handling of steam valves on the loco- 
motive or by the train crew whose job it is to blow out the 
train line at a point specified by the railroad. When power is 
to be changed, steam should not be shut off from the generator 
until approaching the terminal. The reason for this is to keep 
the train line as warm as possible to reduce condensation, 
which avoids delay in getting steam through long trains. 

The report was presented by a committee of which R. D. 
Nicholson, road foreman of engines, New York, New Haven 
& Hartford, was chairman. 


Discussion 

Some railroads have developed the practice of provid- 
ing an inter-connection between the steam generator 
feedwater tanks of units of a two-unit locomotive. With 
tanks holding 1,600 gal. it was reported for the Atlantic 
Coast Line that it was unnecessary to equip the locomo- 
tives for water transfer. This road is handling 17 cars 
with Diesel locomotives having two steam generators of 
the C.F.K. type stepped up until they are developing 
3,000 Ib. of steam per hour each. This is said to have 
increased the maintenance but to have caused very 
little trouble. A program for better maintenance has 
been established and spare generators provided which 
can be changed in 10 hours. 

Several railroads report resetting the pressure relief 
valves on the oil manifold to about 5 Ib. above the nor- 
mal pressure at the burner, which prevents adjustments 
of the metering valve from over-supplying the burner 
and cause excessive soot precipitation. 

An important consideration in the successful heating 
of heavy passenger trains in extremely cold weather with 
the limited steam-generating capacity available on Diesel 
locomotives is to keep a tight steam-heat train line. The 
chairman cited a test made on a 16-car train with two 
C.F.K. generators developing a pressure of 175 lb. per 
sq. in. at the locomotive. There was a bad leak six cars 
back of the locomotive and the pressure at the rear end 
of the train line was only 28 lb. per sq. in. Following the 
fixing of the leak the presure at the rear end increased 
to 72 lb. per sq in. 

Several questions were raised with respect to the clean- 
ing of the steam generators. One was whether following 
blow-down and other operating instructions will keep 
the water and steam coils clean indefinitely. On the New 
Haven, the chairman said, the practice was to blow back 
every 12 hours, an operation which was the duty of the 
maintenance forces. He pointed out the effect which 
scale formation in the coils has in increasing the water 
pressure and in reducing the output, with waste of fuel. 

It was reported for the New York Central that soot 
blowers were being replaced by the use of compound for 
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the cleaning of the outside of the heating surfaces at ter- 
minals. Good results were also reported from this prac- 
tice on the New Haven. 

The problem of training firemen to handle the steam 
generators came in for considerable discussion. The prac- 
tice of several roads, although differing in detail, is to go 
over the operation of the generator with the fireman on 
the locomotive, using a color drawing. After the men 
have been over the entire operation, they are expected 
to study it for 30 days, after which time they will be ques- 
tioned to determine the adequacy of their knowledge. 
This is done on the locomotive. When the supervisor is 
satisfied that the fireman is competent to operate the 
steam generator alone, after he has been accompanied on 
several trips, he is qualified. Some record is usually kept 
of the instruction material with which he is supposed to 


have become familiar by filing a set of instruction sheet: 
bearing his signature and that of the road foreman or 
supervisor who has been responsible for his instructic:. 

Several railroads employ schemes of marking the vari- 
ous valves on the steam generator to assist a fireman iv 
identifying them. In some cases this is done with tag: 
Those who have used both schemes, however, prefer 
marking the valve handles with color—for instance, re: 
to indicate valves which are normally closed and yellow 
to indicate valves which are normally open. 

In answer to a question it was developed that the 
Pennsylvania has equipped a Diesel locomotive with ar 
electric locomotive steam-heating boiler. This is a flast 
type boiler with considerable more water capacity than 
the steam generator. It has not yet been in service long 
enough to develop a significant performance record. 


Water Treatment and Fuel Economy 


The objectives of water treatment are to promote better 
and more efficient and safe operation of steam generators of 
all sorts by (1) prevention of the formation of scale on the 
heating surfaces; (2) prevention of the destruction of boiler 
metal by pitting and other forms of corrosion; (3) preven- 
tion of formation of wet or dirty steam. 

All of these objectives have a bearing on fuel economy in 
one way or another. The relation of scale to fuel economy is, 
however, more readily apparent and can be approached from 
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a more quantitative standpoint due to the large amount of 
work which has been done in the past on this subject and its 
effect on boiler efficiency and maintenance. 


Effect of Scale on Fuel Economy 


When water containing certain compounds of calcium, 
magnesium, and silica is heated in a locomotive boiler to 
generate steam, some or all of these materials may be precipi- 
tated in a layer of scale on the heating surfaces. The effect 
of this layer of scale is the same as the effect of placing a 
layer of insulation between the water and the heat from 
the combustion of the fuel. The net result is a loss of fuel 
since part of the heat which should go to the water for gener- 
ation of steam is lost up the stack. Many years of study and 
investigation have shown that the physical character of the 
scale formed has a more profound effect on its insulating 
ability than its actual chemical composition and that the loss 
of fuel caused by % in. of scale on the heating surfaces may 
be as high as 16 per cent. A survey of well-informed railroad 
opinion over the country has established a figure of 10 per 
cent for the saving in fuel due to water treatment, which is 
partly due to the prevention of scale and partly due to other 
things involved. 

The actual amount of fuel lost due to the presence of scale 
in a boiler will, of course, depend on the boiler, the rate of 
firing, combustion conditions, kind and amount of auxiliary 
heat-absorbing equipment, and conditions of operation. We 
have a record of a stationary boiler, without superheaters, in 
which the removal of an average of % in. of calcium- 
carbonate scale resulted in a 15-per-cent decrease in unit fuel 
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demand and also prevented an annual loss of several generat- 
ing tubes. The water involved in this particular case contained 
roughly 0.7 Ib. of scale-forming material per thousand gal- 
lons. Calculations can be made to show that a layer of silica 
scale 1/16 in. thick on the heating surface of a locomotive 
boiler can result in an increase of 15 per cent in fuel consump- 
tion based on conductivity data. Some railroad records main- 
tained over the years since complete water treatment and 
30-day boiler washout were started in 1931 show a decrease 
of 15 per cent in equated pounds of coal required per thousand 
gross ton miles for road freight operation between that time 
and a relatively recent date. During this period very little was 
changed except correction of water conditions and the re- 
sulting ability to wash the boilers only every thirty days, and 
with the almost complete stoppage of water changes between 
monthly inspections. 


Secondary Effects of Scale 


In addition to direct fuel losses from the insulating effect 
of scale on the fuel efficiency of locomotive boilers, the 
presence of scale on sheets and bolts will contribute materi- 
ally to troubles from leaking. This will result in poor steam- 
ing and other firing troubles giving a direct fuel loss on the 
locomotive involved. In addition, delay to one locomotive and 
its train will result in a progression of delays to other trains 
and so on with an increasing loss of fuel. Probably this effect 
is as great or greater than the loss of fuel up the stack due 
to the insulating ability of scale on the heating surfaces. 
Repairs made necessary by boiler troubles result in the loss 
of locomotive road time which, in turn, has an effect on fuel 
economy. Published figures give water treatment considerable 
credit for the fact that roughly 60 per cent of the number of 
locomotives used during World War I were needed during 
World War II to handle more than twice the amount of busi- 
ness. This, of course, was not the effect of scale prevention 
alone but of the combined effect of all of the objectives of 
water treatment. 

It is generally agreed that one sizeable advantage gaine! 
from water treatment has been the possibility of longer runs 
between water changes and washouts. Disregarding the loss 
of locomotive availability due to washouts and water changes, 
the average of railroad opinion over the country is that eack 
washout or water change involved the loss of about $4.00 ir 
fuel alone at this time. 


Foaming 


Water for boiler use contains dissolved chemical com- 
pounds which precipitate when the water is heated and steam 
is generated. It also contains various chemical compounds 
which are soluble and which remain in the boiler water when 
steam is taken off. These dissolved compounds add to eact 
other in amount to produce the total dissolved solids contert 
of the boiler water and there seems to be a definite concentra- 
tion above which the boiler water will foam and the result will 
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be the loss of water through the dry pipe with a resulting loss 
of fuel. Standard practice is to reduce the total dissolved 
miaterial in the boiler by blowing. Blowdown schedules are 
set up in accordance with the needs of a particular territory. 

Loss of water through blowoff cocks does not represent as 
much actual loss of fuel as carrying water through the dry 
Pipe. But blowdown water is hot water, and fuel has been 
used to make it hot. 

Modern locomotives are equipped with superheaters and 
it can be shown that a high degree of superheat results in a 
saving of from 25 per cent to 30 per cent in fuel. A moisture 
carryover of one per cent to the superheaters results in reduc- 
tion of 17 deg. F. in superheat temperature. Since the 
superheat to be expected is normally from 250 to 300 deg. F., 
any benefits from superheaters can be completely destroyed 
by a carryover of around 16 per cent. 

With the advent of the new amine type steam conditioners, 
or anti-foam compounds, some railroads have found that 
blowdown schedules can be reduced and higher total dissolved 
solids carried in the boiler water without trouble from foam- 


ing. This results in a measurable saving in fuel. Calcu- 
lations using the present day fuel prices will show that five 
per cent blowdown can cost about $54 per month per locomo- 
tive for oil burners and $25 per month per locomotive for coal 
burners in normal service. 

This report was prepared by a committee of which T. A. 
Tennyson, Chief Chemist, St. Louis Southwestern, was chair- 
man. 


Discussion 

The discussion centered principally around the prob- 
lem of keeping the concentration of the water in the 
boiler below the foaming point. Among the measures 
which were mentioned was the use of a slotted dry pipe 
which relieves the concentrated pull of steam through the 
dome and has reduced carryover. Blow down is general 
practice where heavily treated water is used. Opinions 
differ as to the relative value of the automatic blow down 
and the hand-operated blowoff cocks. In some cases both 
are in use. 


Training of Locomotive Firemen—Coal 


Selection of the locomotive firemen is of great importance. 
The first requisite in selecting new firemen is having an 
earnest talk with the candidate before hiring him. They should 
be between 18 and 26 years of age, in good physical condition 
and should have at least a high-school education. If a man 
wishes only temporary work he.will be of little benefit to the 
railroad company. The cost of educating a new man to be a 
fireman is too expensive, if he is not interested in qualifying 
for the position, or not capable of making passing grades in 


Selection of men the first 
important step. His treat- 
ment on his student trips 
an important factor in de- 
veloping morale. Before the 
first trip he should re- 
ceive instructions on the 
construction and principles 
of operation of the boiler 
and of draft appliances and 
instructions on the ready 
track on his general duties 


the progressive examinations or the examinations for promo- 
tion to locomotive engineman. 


Starting the New Fireman 


New firemen should be expected to make sufficient trips to 
be able to build and maintain a fire with the scoop, before he 
is instructed in or permitted to operate the stoker. Before 
he is instructed in firing with the stoker he should be given 
a lecture on the fundamental principles of the stoker mechan- 
ism, method of oiling, locating defects and removing clogs of 
extraneous matter that might get into the coal and stall the 
stoker. He should be given primary instruction on the con- 
struction of the locomotive boiler, the principle of draft on 
the fire, the reason for the ash pan, air opening in grates, the 
arch, flues, superheater units, front-end draft appliances, and 
stack. If any man would combine a knowledge of the theoreti- 
cal part of any subject with the practical, he is sure to get 
better results. 

New firemen on student trips should be with experienced 
firemen who are capable of imparting their knowledge to the 
new men. As a rule when the student fireman boards the 
locomotive for the first time he is a little nervous. A good 
instructor and a few kind words of encouragement from the 
engineman will do much to relieve this nervousness. The in- 
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structor fireman should explain to the student every move he 
makes in preparing the locomotive for the trip and at a con- 
venient time should demonstrate to him how to place coal in 
the firebox with the shovel. Because of continued activities in 
municipalities for smoke abatement, many of them passing 
stringent anti-smoke ordinances, it is necessary, in order to 
avoid these complaints, to do more shovel firing in preparing 
the fire, in approaching restricted smoke zones or while the 
locomotive is standing. 


Relationship between Firemen and Enginemen 

His first instruction should be in “Safety First.” This is 
most important in the discharge of duty. Close cooperation 
between the engineman and fireman is important. The safety 
of passengers and crew as well as the care of valuable freight 
and railroad equipment may depend on the decisions and per- 
formance of these two men. 

The rules specify that the engineman is responsible for the 
performance of duty by the fireman. A recognition of this 
relationship and willingness to cooperate creates an under- 
standing in team work and will get the best results under all 
conditions. 


Preliminary Instructions 

The student fireman should be thoroughly instructed on 
the ready track, before making his student trip, in the follow- 
ing: 

1—JIn the importance of knowing the amount of water in 
the boiler by trying gauge cocks and noting water glass, and 
steam pressure. 

—To examine firebox for leaks, condition of fire and arch. 
To blow out water glass and water column, compare 
height of water in water glass with the gauge cocks. 

4—To check for tools and proper flagging equipment. 

5—To know how to test the injectors and water pump. 

6—To check boiler head for location of the different valves 
to the different operating equipment and know that they are 
in proper operation position. 

7—To test stoker and jets. , 

8—Where required, to inspect tender for water supply, also 
sand box. 

9—To put the fire in condition. To build up fire with the 
scoop. A well coked fire will assist in getting out of the termi- 
nal with little smoke. 

The importance of starting out with a properly prepared 
fire cannot be over emphasized. Honeycomb on the flue sheet 
in many cases is the result of improperly prepared fires or 
careless firing. 

The instructor should demonstrate to the student the method 
or practice in preparing the fire for restricted smoke zones. 
The center bank and the horseshoe bank are the preferable 
methods. 
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Many railroads prefer the horseshoe bank in building the 
fire at the roundhouse, which is continued by the fireman 
until out of the smoke zone. 


What the Efficient Fireman Does 


The efficient fireman is careful to keep the locomotive deck, 
gangway and bulkhead clear of coal and wet down occasion- 
ally. He should keep close check on the fire at all times. Cor- 
rect light spots, when necessary, with the scoop, handfiring 
sides and back sheets, when necessary, to prevent cold air 
from rushing into the firebox. Light spots or holes in the fire 
bed distort the distribution of the coal by the stoker. Uneven 
firing methods almost always result in trouble with banks in 
the fire making it necessary for fireman to resort to the hook. 
This in turn causes clinkers, honeycomb, unnecessary smoke 
and frequently steam failure. 

He should observe, when practicable, the coal as it feeds 
to the crusher zone, particularly when sufficient coal has been 
used from the tender to open the top coal gate. In doing this 
he will notice extraneous matter and remove it before feeding 
into the crusher, break large lumps, or prevent lumps from 
arching over stoker trough, causing stoker to run dry of coal. 

He should not feed coal to the firebox faster than it is 
being consumed, and should also maintain an even speed of the 
stoker. 

He should set jet pressures to get an even distribution of 
coal over the entire firebox, watch quality of coal carefully to 
prevent uneven distribution of the coal to fire bed in running 
from fine to coarse coal; this necessitates change of jet pres- 
sures. 

He should understand the shaking of grates. Grates should 
not be shaken when the locomotive is working hard; this will 
cause particles of unburned coal to lift off the fire bed and 
plaster on the flue sheet or go out through the flues, or un- 
burned coal will be dropped through grates into the ash pan 
instead of being burned in the firebox on the grates as in- 
tended. 

Avoid the use of hook on the fire, especially when firebox 
temperature is high, and avoid a lot of clinker trouble. 

He should exercise his best judgment in wetting down the 
coal, using just enough water so fine coal will adhere to 
heavier coal to hold it together until it enters firebox, and 
hold it in fire bed until it cokes. Sprinkling the deck and gang- 
way occasionally to keep the dust out of the cab is considered 
desirable along with good firing practices. 

Close attention to advice from the engineer will assist con- 
siderably in starting into heavy grades and approaching 
shutting off or stopping places. The efficient fireman will keep 
one step ahead of the engineer in starting and stopping. 

While the diesel locomotive has established itself as an 
efficient motive power unit, the modern coal-fired steam 
locomotive will still form some part of the locomotive inven- 
tory and will be used for many years in many classes of pas- 


senger and heavy freight service. Much of the propaganda ir 
favor of the diesels has been made on favorable runs and 
compared, in many cases, with obsolete steam locomotives. 
Very few of the steam locomotives now in service have been 
built in the past 20 years, many have been in service a much 
longer time. 


The Engineman’s Part 


The engineman is in charge of the locomotive and his in- 
structions must be followed. Careful attention should be given 
by him to the use of the injector or feed water pump: maintain 
a steady and uniform height of water in the boiler. The best 
fireman cannot maintain the proper fire with an irregular 
pumper. He should avoid slipping driving wheels. Nothing 
disrupts the fire as much as harsh slipping when the fire bed 
is thin. This also does much other damage, lifting water to 
units, causing strained joints and cylinder heads and excessive 
strain to motion work as well as burned rails. 

To be successful, a fireman must be ambitious, cooperate 
closely, gain experience from actual practice, and further 
his railroad education by studying all the good reading matter 
available through his company and outside sources that relate 
to combustion and proper operation of a locomotive. 

The report was presented by a committee of which W. A. 
Sample, superintendent fuel conservation, Baltimore & Ohio. 
is chairman. 


Discussion 


One of the problems related to the training of firemer 
on coal-burning locomotives is the difficulty of interest- 
ing men with desirable qualifications. As one speaker put 
it, when the candidates find out that the railroad runs 
Saturdays and Sundays, they immediately lose interest. 
That attitude was cited as one of the difficulties in inter- 
esting high school graduates. Another problem is to get 
firemen to build up the fire at the terminal with the scoop. 
It was suggested that the firemen be taught that they will 
save themselves a lot of trouble later in the trip if they 
build up the fire with a scoop on the ready track. The 
meeting was reminded, however, that on some of the 
largest power it is impossible to reach the front of the 
grate with a scoop. 

A feature of the training on the Baltimore & Ohio. 
which had to be discontinued during the war, was to take 
a class of 10 or 15 prospective firemen to the enginehouse 
where they could inspect an open front end and see the 
interior of a firebox with no fire in it. Then a trip to the 
storehouse gave them an opportunity to examine the 
various parts of the stoker. 

Differing opinions were expressed as to the best age at 
which to hire new firemen—18 years or 21 years. Those 
who have employed the younger men consider it easier 
to interest them than it is to interest the older men. 


Problems of Railroad Smoke Abatement 


Smoke abatement is dependent primarily upon the design of 
the locomotive; its firebox, type of grate, heating surface, and 
proper supply of air. The locomotive should be equipped with 
some type of overfire air supply, preferably the sidesheet steam 
air-induction tubes. It is a recognized fact that if the firebed is 
very heavy the ordinary house blower will not pull enough air 
through it for proper combustion, particularly if steam has to 
be raised quickly. However, if the locomotive is properly 
drafted the exhaust will pull enough air through the firebed 
for proper combustion when the locomotive is working. An- 
other important factor in smokeless firing on the road, par- 
ticularly at speed above 25 miles an hour, is the proper amount 
of air properly distributed under the grates, so that the fire 
will burn uniformly over the entire grate area. 

The fireman should be carefully instructed in smoke abate- 
ment work, and should not be expected to do something that 
a supervisor or instructor cannot do. Smoke abatement is 
dependent also upon the type, quality and condition of the fuel, 
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and upon the class of service to which the locomotive is as- 
signed. Each of these factors, together with many other-. 
has a definite bearing on the smoke abatement program. and 
the part that each has to play in the future performance oi 
the locomotive is determined to a large extent long before the 
fireman takes charge. They are the tools with which he has 
to work, and it must be borne in mind, in fairness to him, that 
he has no choice either in their selection or in the condition 
in which they are received by him. 


The Beginning of Smoke Abatement 


Smoke abatement should start when the locomotive is being 
formed for government requirements, or when it is being put 
through the back shop. Flues, front ends and grates should te 
thoroughly cleaned and put in first-class condition. It shoul! 
be known that all flues have been blown out thoroughly, the 
there are no leaks around the front end or the smokebox, and 
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that all units and flues are in good condition. The combustion 
chamber should be cleaned out thoroughly, the arch put in 
and sealed tight against the bottom of the flue sheet, with no 
holes around the bottom, front corners or sides, and the 
arch should be as high as the design of the locomotive will 
permit. Grate openings should be cleaned out thoroughly— 
sandblasted if necessary—and all excessive openings between 
the grate bars, or between the grate bars and firebox sheets 


Prevention of objection- 
able smoke from steam 
locomotives begins with 
design, followed by the 
thoroughness with which 
flues, front ends and grates 
are cleaned and repaired. 
Importance of proper fire 
preparation at terminal 
stressed. Double-screened 
coal and air distribution 
to ash pan are important. 


should be closed to a minimum. The ring blower is highly 
recommended instead of the old type pipe blower. 

We strongly recommend what is referred to as the horse- 
shoe bank in building up the fire. The grates should be cov- 
ered with from three to five inches of coal through the center, 
with the corners and side sheets covered with from 10 to 14 in., 
depending, of course, upon the length of time the engine will 
stand before being needed for service. The fire-up torch is 
then lighted, using no more oil than is necessary to keep it 
burning, and with as much air as can be used without blowing 
the flame out. To light off the fire start at the front end of 
the firebox under the arch in the center, allowing the torch 
to remain steady for a few minutes, which will have the effect 
of partially heating the arch. The fire should then be worked 
back through the center of the firebox gradually, permitting 
the fire to burn from the center outward to the sidesheets. 
The house blower of course, is coupled up at this time. If the 
engine is equipped with overfire jets with a hook-up that may 
be used from the house blower, they should be used, as they 
will materially assist in keeping smoke to a minimum. The 
average locomotive fired in this manner should have steam 
pressure of 125 to 150 lbs. in 11⁄4 hours or a little less, without 
making objectionable smoke, and if the fire has been properly 
bedded down no more coal should be necessary for a consider- 
able time. 

The roundhouse fire-builder should be told at what time the 
engine will be needed so he can prepare a bank in the firebox 
to have the fire burnt through and in proper condition when 
the crew takes charge. By timing the addition of extra coal 
to correspond with the arrival of the engine at the yard or 
terminal to couple to train, the fire should be about level, with 
a good bank of coke with which to start the run. 

The fireman should watch the distribution to obtain the 
proper jet setting as, with the type of fire already men- 
tioned, he may easily start banks that may give trouble later on 
in the run. If the engine is to be set out on the ready track, 
or wait some time for its assignment, the roundhouse force 
should be instructed to maintain the horseshoe bank by plac- 
ing coal along the sidesheets and back corners, allowing very 
little to go to the center of the firebox. 

It is a recognized fact that smoke abatement and fuel con- 
servation go hand in hand. Double-screened coal, with the 
fines of 3% in. and under taken out, can be fired with less 
smoke and with more efficiency than ordinary mine-run coal. 
The use of double-screened coal will also reduce complaints 
of sparks and fly ash. 

The elimination of objectionable smoke is a responsibility of 
everyone concerned with the operation of the railroad. After 
the roundhouse forces have put the engine in proper condition 
with the fire properly banked, the yardmaster or train dis- 
patcher.should see that the engine is not ordered until the train 
is ready. It is then the duty of all concerned to see that the 
train is dispatched as promptly as possible; that there are no 
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unnecessary delays and no unnecessary stops for meeting 
points, or for other purposes. Local work should be assigned 
to as few trains as possible. Slow orders and bottlenecks in 
traffic are the responsibility of the roadway department, and 
should be kept to a minimum. Track supervisors should see 
that all unnecessary stops are eliminated, as each stop creates 
a smoke hazard and increases fuel consumption. The yard- 
master at the end of the run is responsible for receiving the 
train, and it is his duty to see that the locomotive is detached 
promptly for delivery to the enginehouse force. 


Directional Control of Air to Ashpan 


On our own railroad, for over a period of a year or more, 
observations were made on the effects of directional vanes 
placed in the openings between the mud ring of the boiler and 
the ashpan flares. This work was inspired by the work of 
others who at that time had conducted similar experiments on 
another railroad. An improvement in fuel performance was 
also accompanied by a reduction in smoke, even when the 
poorer grades of fuel were burned. 

From the work on our railroad with directional vanes 
placed in the ashpan air openings, we are convinced that many 
opportunities lie in this direction for the reduction of smoke 
when locomotives are out on the road. It is reasonable to see 
that a locomotive is not burning its fire properly when in 
many instances only the back portion of the grate burns a 
proper fire. When this happens almost all of the coal neces- 
sary to produce the required amount of steam is being burned 
on not much over one half the grate. It is certainly worth the 
effort to make the rest of the grate do its fair share of the 
work. 

It is encouraging to note that Bituminous Coal Research, 
Inc., in conjunction with Battelle Memorial Institute, is carry- 
ing on studies to add further knowledge to what we already 
know about air flow into ashpans. It is also encouraging to 
learn that in addition to the problem of distribution of air under 
the grate, there is hope that improvement can be made in the 
distribution of air inside the firebox itself. So far very little 
work has been done on this. 


A Public Relations Job 


Railroads in the United States have achieved wonderful 
progress in fuel conservation, improved movement of traffic, 
passenger comfort, and many other major improvements, all 
on the credit side of public appraisal. But around the cities 
in through movement of trains, in switching and maintenance 
operations, smoke conditions have not been improved to any- 
where near the same extent, and the public is still critical, and 
receptive to the adoption of arbitrary restrictions which it 
hopes will force the railroads into line. 

Smoke abatement for civic improvement has become, since 
the end of the war, a major goal of the voters of most of the 


‘cities of the country. The agitation for cleaner air has a 


popular appeal and is supported by people in all branches of 
industry and in all walks of life. As one qualified spokesman 
has said: “The elimination of smoke in the atmosphere of our 
urban communities is now considered by the individual to be 
as vitally necessary as a good sewerage system, a safe water 
supply, and laws requiring standards of quality and cleanli- 
ness for milk and dairy products.” 

The railroads must, therefore, take an active interest in 
smoke abatement, and include this activity in its public rela- 
tions as a major component of such programs. Smoke abate- 
ment, if successfully carried out, can conceivably be the best 
public relations job that the railroad industry can carry out at 
this period in its history. 

We all know that railroad smoke can be reduced but we 
also know that it requires constant supervision. How much 
more could be accomplished if we take the matter into our own 
hands, produce the results that the public seeks, and then pub- 
licize the fact that we cleaned up the smoke voluntarily in our 
own and the poblic interests, without the threat of compulsion. 
Such a procedure certainly would build favorable public 
relations for the railroads, and make smoke ordinances of the 
future reasonable and practical instruments of regulation. 

This report was prepared by a committee of which G. B. 
Curtis, road foreman of engines, Richmond, Fredericksburg 
& Potomac, is chairman. 
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Carmen Discuss Their 


Problems 


Annual meeting of the Car Department 
Officers’ Association at Chicago develops 
many suggestions for improved car use 


1. M. Peters, 
President 


(Secretary and treasurer, 
Crystal Car Lines) 


Arter the joint opening session of the Coordinated Me- 
chanical Associations, September 20 to 22, incl., at the 
Hotel Sherman, Chicago, over 400 representative railway 
carmen from all parts of the country gathered to attend 
the 26th annual meeting of the Car Department Officers’ 
Association. The meeting was called to order by Presi- 
dent I. M. Peters, secretary and superintendent, Crystal 
Car Line, Chicago. 

The three-day meeting was featured by two principal 
addresses : Equipment Failures and Claim Prevention, by 
Walter Ennis, assistant to vice-president, C. M. St. P. 
& P., Chicago and How the Car Service Division Func- 
tions, by A. H. Gass, chairman, A. A. R. Car Service 
Division, Washington, D. C. 

Eight committee reports were presented by the respec- 
tive committee chairmen as follows: Preparing Freight 
Cars for Present-Day Operation, by A. H. Keys, super- 
intendent, car department, B. & O., Baltimore, Maryland ; 
Interchange and Billing For Car Repairs, by R. W. Hol- 
lon, mechanical inspector, C. B. & Q., Chicago; A. A. R. 
Loading Rules, by H. L. Hewing, district general car 
foreman, C. M. St. P. & P., Chicago; Passenger Car 
Heating, by J. R. Stanley, inspector, Pullman Company, 
Chicago; Air-Conditioning of Passenger Cars, by G. A. 
Schaffner, general supervisor, air conditioning, C. & 
N. W., Chicago; Passenger Car Painting, by H. E. 
Kneedler, painter foreman, C. & E. I., Danville, IIl.; 


P. J. Hogan, G. H. Wells 


Vice-President Vice-President 
(Supervisor car inspection (Assistant to superintend- 
and maintenance, N.Y. ent car department, 
N.H. & H.) Nor. Pac.) 
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. A. Deppe, J. D. Rezner, F. H. Stremmel, 
Vice-President Vice-President . Sec-Treas. 
(Superintendent car de- (Superintendent car de- (Asst. to secretary, Me- 
partment, C.M.St.P. & P.) partment, C.B. & Q.) chanical Division, A.A.R.) 
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Wheel Shop Practices, by R. L. Frame, wheel shop fore- 
man, N. Y. C., Collinwood, Ohio and Car Lubrication 
Practices, by F. H. Campbell, general inspector, C. M. 


St. P. & P., Milwaukee, Wis. A 
Abstracts of these papers and reports together with a 
summary of the discussion appear in this section. 


How the Car Serviee Division Functions 


By A. H. Gass 
Chairman, A.A.R. Car Service Division, Washington, D. C. 


The fundamental purpose of the A.A.R. Car Service 
Division is to supervise country-wide distribution and 
use of freight cars. In times of freight car surplus, our 
principal duty is to police the handling of cars by the rail- 
roads under the provisions of the rules to which all lines 
signatory to the Car Service and Per Diem Agreement 
have pledged themselves. This in itself is not a wholly 
uninteresting task because, in times of car surplus, there 
develops a tendency on the part of railroads to get rid of 
foreign freight cars which could be used for loading under 
the rules, and instead utilize their own cars for off-line 
loading in order to earn the per diem payments. 

In times when cars are in short supply, different prob- 
lems arise and it becomes necessary to maintain records 
as to to total number of cars owned and available on 
each railroad so that we may guard against any undue 
holding of foriegn cars by any line in such a way that it 
would deprive the owner of its proportionate car supply. 
Under Per Diem Rule 19, the railroads have delegated 
plenary power to the division to order cars from one rail- 
road to another when circumstances and traffic demands 
require such action. I think perhaps the existence of this 
power has led many people not closely connected with 
the activities of the division to assume that we are a gov- 
ernment agency rather than a creature of the railroads 
themselves. It is a fact that the division, or at least the 
chairman, has been appointed agent of the Interstate 
Commerce Commission with authority to issue govern- 
ment orders for the movement of cars, but for several 
months no such orders have been issued and none will 
be so long as the carriers follow through on their moral 
obligation under the Per Diem Agreement and comply 
substantially with orders which the division may issue. 
(Mr. Gass here described how the Car Service Division 
distributes freight cars to the best advantage and develops 
weekly carloading reports which are one of the best barome- 
ters of economic activity in the country. 

This brings me to the contribution that railway car- 
men can make to the rendering of an adequate and effi- 
cient railroad transportation service. Your first responsi- 
bility in this respect is to keep the rolling stock in the 
best possible condition, not only as to safety of opera- 
tion but also as to commodity fitness. While our figures 
as to cars awaiting repairs have gradually risen since the 
war from a low of 4.0 per cent on August 15, 1945, to a 
present figure of 5.0 per cent on August 15, 1948, repre- 
senting 16,613 cars, it is a fact that we are still under what 
in pre-war times was considered a normal ratio of bad 
order equipment. I take it that the recent increase in 
bad orders perhaps represents more than anything else 
the result of the terrific wear and tear which older cars 
have had during the past several years and that some of 
them at least are not even candidates for repair. 

On the other hand, from the standpoint of the Car 
Service Division, I can and should urge that every rail- 
road car department under present conditions as to car 
demand keep the number of bad order cars at the lowest 
possible level. A second consideration is that of elim- 
inating unnecessary delays on the rip tracks. Here, again, 
I am not conscious of any general failure on the part of 
car repair forces, but with all the urging that has been 
upon the users of transportation to avoid car delays, it 
behooves all of use to leave nothing unturned ourselves 
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to avoid every such day of delay that we can. This goes 
not only for the repairing of cars but also you should keep 
in mind that the gondola car which you receive loaded 
with wheels or the box car loaded with lumber is needed 
for another load, either commercial or of company mate- 
rial, and should be released promptly. 5 

Recently, we received a very interesting letter from a 
large receiver of grain and producer of flour. I would like 
to read you two paragraphs of this letter: 

“Item 40 of Western Trunk Lines Freight Tariff No. 
330-M, L. E. Kipp’s I.C.C. No. A-3586 states ‘For loading 
Flour and other Grain Products the carriers will furnish 
suitable cars with tight roofs and siding and with inte- 
rior free of debris, noxious odors, oil spots or acid spot». 
likely to damage the lading; also reasonably free from 
protruding nails and projections likely to tear sacks.’ Ob- 
viously a dirty car is ‘not suitable’. : ; 

“The carriers are completely ignoring this provision ot 
the Tariff as well as their duty as common carriers. Cars 
are sent to our Mills without the slightest effort being 
made to clean them and making them suitable for Grain 
Products loading. In fact they are not even inspected—it 
they have wheels on them they are spotted at the plants. 
Cars containing debris, grain and dirt on the floor, grease 
and oil spots, and generally in a dirty and filthy condition 
are being spotted at the Mills—the attitude of the car- 
riers seems to be that the shippers can clean the cars and 
dispose of the rubbish (at shipper’s expense) or do with- 
out cars and close down the plants. The attached pic- 
tures illustrate the condition of cars actually placed at 
our plant, and this is typical of the daily occurrence at 
all our plants.” 

I am not reading this to you because I think it is indica- 
tive of any fall-down on the part of the railway carmen. 
On the contrary, I suspect that in this case and in a great 
many other cases which have come to our notice that 
because of the great demand for cars, they have ben re- 
loaded at point where unloaded or respotted for loading 
nearby without the car department ever having the oppor- 
tunity to look them over. As a matter of fact, in the par- 
ticular case mentioned three of the five cars which were 
dirty on the particular day the pictures were taken had 
been released from grain loading at the elevators of the 
very company which made the complaint that they were 
not suitable for flour loading outbound. You may be sure 
we have said to them that if they had cooperated in re- 
moving all of the debris incident to the inbound load, they 
would have come nearer to fulfilling their obligation as a 
user of railway transportation. 

This item does point out something which I believe we 
will have to face increasingly. During the car-shortage 
period, shippers everywhere have been so badly in need 
of cars that they would accept and load and even pay to 
condition cars which would not be considered suitable 
in times of normal car supply. As we gradually build up 
the supply of box cars, particularly, and reach the point 
where supply more nearly matches every day demand. 
we will find our patrons tightening up as to what they 
will accept and it is our obligation whether we be car- 
men, operating men or transportation men to provide 
the type of service and the type of car supply to which 
our shippers are entitled. I know we will have your coop- 
eration in that effort. 
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Equipment Failures and Claim Prevention 


By Walter Ennis 
Assistant to Vice-President, C. M. & St. P. & P. 


n 1947, Class I Carriers of the United States spent 
3122,215,948 in loss and damage claims as compared with 
594,300,672 in 1946, an increase of almost $28,000,000 or 
20.6 per cent. 

Out of this amount in 1947, $5,083,184 was the direct 
‘esult of our using defective or unfit equipment. In 1946, 
ve spent $3,832,723 for claims in the same category which 
zou will note leaves us with an increase of $1,250,000 or 32 
»er cent, which I am sure you will agree results in a most 
insatisfactory situation. We all know that commodity 
»rices have shown a marked upward trend during the 
vast several years which makes it doubly important to 
ake whatever action is necessary to stop that increase 
ind if possible to reduce it. 

Aside from the monetary issue, we have a much more 
mportant item to consider and one that every employee 
on the railroad is vitally interested in, and that is the dis- 
satisfaction created where we damage or delay a ship- 
nent whether it be a carload or a small less-than-carload 
tem. Certainly, if we continue to damage and delay 
‘reight, shippers are going to become dissatisfied with 
>ur service and are going to find some other means to 
ransport their freight where it will receive more care- 
‘ul handling. 


Importance of Proper Car Classification 


The car man is responsible for classifying cars for com- 
nodity loading; therefore, he plays a most important part 
n the loss prevention program, more especially, when we 
<now that the transportation department greatly depends 
ən the carding which he has placed on the cars. When an 
nspector fails to give sufficient time and thought in the 
nspection before carding a car and fails to take into con- 
-ideration the necessity for making a positive inspection 
>f the interior of the car with the view to developing 
whether it contains any protruding nails, bolts, etc.: 
whether there are rough floor boards, side sheathing and 
other defects in the floor, roof or sides, liable to cause 
lamage to freight in the way of contamination or from 
he elements, he immediately creats a situation which 
:annot help but lead to a claim payment. 

In view of the above, it is our thought that the classi- 
‘ying of cars for commodity loading should be confined 
-ntirely to the daylight hours. Unless such a plan be fol- 
owed trouble is bound to result not only in the way of 
lamage to freight, but worse yet in the dissatisfaction to 
our patrons. In addition, we have another angle to think 
thout and that is the additional expense incident to 
vandling and switching an unfit car into and out of an 
ndustry, team track, warehouse or getting the car out 
on the railroad without any possibility of its being used 
‘or a return load. 


Short of Cars for Grain Loading 


The western carriers are now handling a large grain 
crop and are meeting with considerable difficulty in pro- 
viding cars for the handling of bulk grain because of the 
condition of the equipment generally. Many of the box 
zars of western line ownership left their home line during 
che war and have just started to come back and the pic- 
ture that they create as a unit is anything but a pretty 
one, as we find in looking into these cars that they have 
been badly abused and as a result a large number of them 
cannot be used for commodities which ordinarily would 
be loaded therein. In addition, we find that many cars 
are unfit for grain loading because of the fact that the 
boards used in the decking are not tongued and grooved, 
with the result that openings have developed through 
which grain would be lost enroute. 

During the last few years, many shippers have adopted 
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the so-called unit tie-down method of loading freight; 
this plan involves the strapping of the lading into units, 
the idea being to create a floating load. This necessarily 
means that in employing such a method of loading, the 
car must have a good floor; therefore, in classifying cars 
for loading with commodities such as enameled stoves and 
ranges, refrigerators, machinery, barrelled commodities, 
etc., it is of the utmost importance that a car with a good 
floor be furnished. 


Interior Inspection with Doors Closed 


In the selection of cars intended for the loading of 
paper, sugar, flour and other kindred products, lumber 
and freight in cartons, it is important that a car be se- 
lected which is entirely weatherproof, cinderproof and 
dirtproof. Numerous claims, many for large amounts, 
have been paid as a result of damage to these commodi- 
ties where cinders, smoke, rain or snow have entered the 
car while in transit. In many instances, this has been 
due to the fact that the roof leaked or that there were 
openings around the side doors. In view of this situation, 
it is most important that the classification and inspec- 
tion of cars to be furnished for these commodities, be 
done from the interior with the side doors closed, the idea 
being that this will immediately tell the inspector through 
experience in the way of daylight openings, first, whether 
or not a car is in proper condition for loading. 

For some reason, that I have never been able to com- 
prehend, there is more or less of a general thought 
throughout the country that any box car is fit for mer- 
chandise and as a result we find a lot of rough box cars 
being carded for this class of lading. Why that thought 
should exist is difficult to understand when we know that 
while a car of flour or mill products may be worth from 
$1,800 to $4,000, we may have a small shipment in a car 
of merchandise whose value can run from $2,500 to 
$50,000. Notwithstanding this, we insist that we use the 
very best car available for flour loading and then take a 
car of any kind and mark it as fit for merchandise loading. 


More Efforts Required To Reduce Delays 


Another place where you gentlemen enter into this loss 
prevention picture has to do with delay. The Association 
of American Railroads report for 1947 shows that all 
Class I Carriers expended $6,115,599 in claims for delay 
as compared with $4,062,829, in 1946, an increase of 
$2,052,770 or 50.5 per cent. Going back to my original 
remarks, you will note that our entire claim account 
shows an increase of 29.6 per cent: therefore, it is easy 
to see that one of the main items which we must attack 
with utmost vigor is that of delay. 

(Mr. Ennis here analyzed claim payments due to delay 
in shipments of perishables, live stock, etc. He urged 
closer inspection of shipments loaded on open-top cars 
and greater care in picking up wrecked cars to minimize 
both lading and car damage. He suggested the use of 
trucks equipped to minimize vibration, especially on all 
new cars, and closed his paper with a strong appeal for 
car men to do everything posible in more prompt and safe 
shipment of all commodities moved by rail—Ebprror) 


Attendance at the Coordinated Mechanical Meetings 


Association Members Guests Total 
Air Brake........... EE TNS rinis 185 37 229 
Master Boiler Makers’... o aaa e 242 33 275 
Car Department Officers’. ... eee edha . 321 82 403 
Fuel and Traveling Engineers’ 0... 2... 349 12 361 
Locomotive Maintenance Officers’ TATR. 635 18 653 
Allied Railway Supply -0 . . 496 as 496 
2,228 182 2,420 
Note: In addition to the above total 400 ladies were registered. 
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Report on Passenger Car Painting 


Most everyone is familiar with the comfort and eye appeal of 
the new streamlined luxury liners, as well as that of the mod- 
ernized conventional cars that have been so capably remodeled. 
Many of these have been placed in extra-fare trains. 

All roads, through no fault of their own, have and are 
forced to use coaches in through trains that are not modern. 
While most of this equipment is air conditioned it has in- 
adequate luggage space, painted wood floors, and is either 


A feature of this report 
was display of an easel- 
mounted panel arranged 
for easily inserting dif- 
ferent combinations of 
color charts to show the 
various arrangements now 
used by different rail- 
roads in remodeling cars 


painted a dark, dingy color or natural wood that has been 
varnished over many times and has become dark with age. 
This type of equipment would not warrant complete remodel- 
ing, but must be maintained in a safe and sanitary condition, 
necessitating frequent trips to the shop, at which time the 
necessary improvement can be applied to make a more com- 
fortable and attractive car. 

We suggest repainting, using pastel shades, which would 
improve the lighting without a change in the lighting equip- 
ment. By the use of proper colors a car can be made much 
more restful and attractive and with the addition of reclin- 
ing chairs, modern luggage racks and floor covering, which 
would be applied at a comparative low cost, it is the belief 
of the committee that the railroads would go a long way 
toward the future improvement of friendly relationship of 
the coach traveling public. 

We have prepared a chart showing several color schemes 
now in use by some of the railroads and prepared by various 
members of the paint committee, as well as several papers 
by the members. (This chart was shown and described at 
the meeting.) 


Modernizing I. C. Passenger Cars With Paint 


When this class of equipment arrives at shops of the 
Illinois Central, for example, for repairs, all sash, doors, lug- 


gage racks, light fixtures and hardware are stripped from the’ 


car. All the paint or varnish is removed, the interior finish 
then being well sanded and one coat of primer applied. The 
car is now ready to go to the passenger shop for necessary 
repairing, 

When the work in the passenger shop has been completed, 
the car is returned to the paint shop. The repaired interior 
finish such as patches, and new replacements are primed, all 
scratches and bruises are puttied or glazed, depending on 
their depth through the surface. The entire surface is then 
sanded to an even smoothness. 

One coat of surfacer or undercoater is then sprayed over 
the entire ceiling and sidewalls. When the surfacer or under- 
coater has had sufficient time to dry hard, which is generally 
overnight, the entire interior is given a light sanding to re- 
move any small nibs which are found in surfacers and under- 
coaters. The car is now ready for the application of the 
prescribed color scheme. 

Many things go into making good appearing equipment 
which should be considered before painting is started, such 
as the application of new lighting fixtures and new luggage 
racks. Some railroads are building these racks as part of 
the side finish while other roads purchase luggage racks 
which are applied after painting has been completed. In many 
cases new reclining seats and new floor covering are to ap- 
plied. These items should all be considered before painting 
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can be started so that the paint department can set up a cok: 
scheme that will incorporate all these new additions. 

The application of murals, mirrors or fancy veneer pane 
to end bulkheads of cars enhance the charm of a good cois 
scheme. The painting of equipment should be done in suc? 
a manner that proper color schemes are applied to the prope: 
equipment. 

Many railroads have a large suburban or short haul service. 
The painting of this equipment should be handled in suck z 
manner that pleasing color schemes are applied with as fes 
colors as possible, and with a thought to colors which wri 
give the appearance of cleanliness and can be cleaned with a: 
little labor as possible. 

The equipment used in long-distance service will nece:- 
sarily have to be handled in a larger program, and, with t+: 
thought in mind that the passenger will spend at least or: 
full day in this class of equipment, he should be made to fe: 
he is welcome. 

Much of the equipment used by competing services ha. 
been so treated and many complimentary remarks are passe! 
by the using public. When changes of this kind are made 
to equipment much thought should be given to the terminal 
maintenance crews upon whom will fall the task of keepirz 
this equipment in a clean and sanitary condition until it- 
next shopping. 


Refinishing and Painting Non-Air-Conditioned Cars 


The majority of old-type passenger cars on the C. M. St. F 
& P. have mahogany side panels, as well as the doors an 
sash. In refinishing, the varnish and finish are removed, mak- 
ing the wood as light a mahogany color as possibly ant 
two coats of gloss varnish are applied. The ceilings are 
painted a semi-gloss light cream color. The wainscoting, in- 
cluding the seats and the floors, are painted with a dark ma- 
hogany color. 

The Chicago, Rock Island and Pacific has adopted a plan 
of incorporating its interior color scheme of Rocket equi:- 
ment to suburban cars and conventional passenger cars, which 
gives this equipment a more modern appearance. Following 
this program minimizes color stock and gives a better turr- 
over of paint which will not stay in stock for long peric!- 
and become deteriorated to some extent. The ceilings in 
suburban cars are painted white enamel for proper luminz- 
tion, and the sides, ends and seat castings are painted a Rockct 
interior color of semi-rubbed finish. 

By following this method, only two colors are used and 
the window capings are painted black and the floors a maroon 
color. All interior handles on seat backs and door handle: 
are chrome plated. At the bottom of the end doors, stainless 
steel kick plates are applied. In the center, there is a stainless 
steel strip applied to the door where a roller works across 
This is done rather than apply paint, as paint chips off az. 
has a bad appearance. 

Due to inability to obtain rattan, as the seats in suburb.n 
cars require recovering, the seats are covering with plastis 
imitation leather, flame proofed. 

The report was prepared by a committee of which H. F 
Kneedler, painter foreman, C. & E. I., Danville, Il. wa 
chairman, 

Discussion 

There was a lively discussion of this paper some of whic’ 
is difficult to summarize. One member asked how much Fe’: 
painters get in selecting color schemes and the concensus sa- 
that, in most cases, the car department superintendent cr:=. 
cizes and approves specific proposals and sometimes the key 
of outside experts is utilized. 

The advantages of new light colors in car decoration were 
emphasized, but greater skill in application is required a~: 
it was said that most railroads lack sufficient competent i)’ 
experienced painters to do as much of this high-class w. ^ 
as they would like to. 

One of the penalties of modern decorative schemes in ça- 
senger cars is the increased cost not only of application, tt: 
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periodic cleaning and maintenance. Moreover, the inventory 
of paints required to protect the numerous colors used is 
almost staggering. It was said that reducing these primary 
colors to six or seven would produce marked economy. 
Similarly, one railroad was reported to have over 70 bolts 
of plush of various colors and patterns, simply for protec- 
tion purposes, in its storehouse. Presumably this number 


could be substantially reduced with a little coordinated effort 
in original specification. : 

The concensus was that railroad painters are going to have 
to put up with more and more bright colors, delicate materials 
and professional interior decorators who try to outdo each 
other and in many instances have little conception of railway 
maintenance problems. 


Problems in Passenger Car Heating 


Some general objectives in the design of heating systems are 
as follows: (1) Air motions must be moderate in any area; 
(2) sufficient floor heat must be used to surround the occu- 
pant and to eliminate cold walls and floors; (3) the effect of 
humidity is practically negligible compared to air motion and 
radiation; (4) comfort can be obtained with specific dry- 
bulb temperatures although some few degrees of adjustment 
within the control of the crews are desirable to take care of 
unusual conditions. 

Modern heating systems on the latest cars give accurately- 


Report summarizes objec- 
tives in the heating of 
modern passenger cars 
and recommends installa- 
tion of suitable equipment 
for automatic transition 
from heating to ventila- 
tion and cooling, or the re- 
verse — Important ideas 
for maintenance included 


controlled temperatures, sufficient ventilation at low air- 
motion rates, and balance of the heat input from the duct sys- 
tem with that of the floor heat, which is necessary to minimize 
the effect of cold walls. The best results from this modern 
equipment are naturally obtained when adequate attention is 
given to all phases of the heating problem such as the heat 
source itself, the thermostatic control, and the air-supply 
system. 

While we commonly think of heating problems only in 
terms of the heat source itself, such as piping, regulators, 
valves, etc., we wish to point out the intimate connection of 
other parts of the car equipment which have an effect often 
unappreciated. 

One of these items is air distribution. Since the distribu- 
tion of air from the discharge outlets will remain constant 
over a long period of time it is felt that sufficient time, in the 
shop, should be allowed definitely to balance the air delivery 
to cars. This procedure will preclude the necessity—all too 
often encountered—of making adjustments in service which 
are not always as satisfactory. 

The breaking up of the relatively high discharge velocity 
of air in order to have a draft-free environment is quite as 
essential. However, there are a number of effective ways 
in which this can be done, such as perforated metal air dif- 
fusers, etc. 

The long, narrow, inescapable shape of a railroad car em- 
phasizes the heating problem, as an end-to-end balance not 
only of the warm air supply, but the heating surface itself. 
Overhead heat can be distributed in a predetermined manner 
as outlined before, but cannot be changed to suit varying 
conditions. The zoning of floor heat can be utilized to be the 
flexible heating source which will give the uniformity of 
heating from end to end of the car’s long dimension. Ther- 
mostats in each zone, or in each room, can adjust themselves 
to add or reduce heat in that local area to maintain comfort. 
The location of thermostats is very important in that they 
should always be in the zones of their intended influence, and 
yet at a point of air motion such that the sample of air pass- 
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ing them is truly representative of the areas they control. 
In many cases a change in location of a few inches is sufħ- 
cient to change the environment appreciably. 


Interlocked Heating and Cooling 


Because of the human element, it is generally felt now that 
the selection of heating, cooling or ventilation should be auto- 
matic. This is accomplished on the latest heating systems 
quite effectively. This also offers an opportunity of improv- 
ing older cars in remodeling them to the automatic control. 

One important problem is properly proportioning floor 
heat to overhead heat as the outside temperature drops and the 
heating load increases. This is clearly necessary to avoid 
stratification of air in the upper zones and to avoid cold 
floors and walls with their attendant discomfort. 

The use of adequate floor heat in combination with the 
overhead heat is necessary in order to maintain warm floors 
which cannot be accomplished with overhead heat alone. Heat 
rising along the outer walls is also necessary in order to warm 
the inner surfaces and prevent negative radiation, and to 
envelope the occupant with warmed air. The natural out- 
growth of this idea is a system of panel or radiant heating. 
Instead of allowing the floor-heated air to rise by convection 
along the inner surface, it can be channeled through a false 
inner finish which forms a vertical duct. The warm air rises 
in the duct and presents an exposed surface to the passenger, 
which is warmed in proportion to the heating load. That is, 
the colder the weather, the warmer the panel. Radiant heat- 
ing effect is thereby obtained without any complication of 
equipment. Installations and experimental work so far pro- 
gressed has indicated this method to be practical, and simple, 
and adapted to new cars particularly. The advantages are 
obvious in that warmed air is admitted to form a blanket over 
the windows, giving a feeling of warmth hardly obtainable by 
conventional convection means. 


Pressurizing 


Another important consideration is the subject of pres- 
surization of cars. Although designed primarily to overcome 
the seepage of outside air into cars operating under a nega- 
tive air pressure, it is found to be beneficial in preventing 
cold air from entering the car from end doors and seepage 
from other sources such as windows, riser pipes, etc. An 
illustration of the importance of pressurization is the effect 
in the passageway heat zones. It has been observed that, due 
to opening of end doors, the passageways’ thermostats are 
the most active of all of the car zones. This is particularly 
true of the passageway at end opposite the a.c. unit. Pres- 
surization will be helpful in forcing warm air toward the 
opening rather than allowing cold air to vitiate the controlled 
average temperature. 


Maintenance 


The best ideas in heating and temperature control are al- 
ways tempered by the practical problems of supply of steam, 
prevention of freezing, elimination of steam leaks, and heat 
losses in the underneath piping, and—most important—ade- 
quate maintenance. 

It is believed that proper attention to the heating equipment 
at shoppings, and particularly during annual overhauls, will 
not only increase the dependability of performance of the 
heating system but will in the long run be most economical. 

The lagging of underneath piping, for example, should be 
looked at because of the practical impossibility of doing a 
great deal with it while the car is in service. Proper pitch 


(643) 95 


to drain piping, and elimination of pocketed piping are also 
features more easily handled at shopping than at any other 
time. The location of strainer tees and crosses is often such 
that service attention is not given. This is a point of impor- 
tance at shopping. 

It has been observed that after car shopping, when piping 
changes have been made, refuse in the pipes has caused diff- 
culty in the operation of valve and traps. It is recommended 
that prior to departure from the shop a high-pressure blow- 
down be made to eliminate the trouble-making dirt from the 
system. In this connection it is frequently found that the 
loop retarders can be replaced by permanent orifices which 
require practically no attention when the system are free of 
dirt. 

With the advent of underneath equipment readily remov- 
able for exchange, such as regulators and steam-coupler con- 
duits, it is now practical to consider doing the thorough over- 
hauling and testing on a unit exchange basis rather than to 
attempt this work on the car. The unit exchange makes pos- 
sible better and more thorough work at the shop bench, and 
minimizes the work required on the car itself. It is believed 
that this procedure should be considered both as a betterment 
to service and as an economical practice. 

Due to the pre-occupation of service crews in the summer 
with cooling, and in the winter with heating, it often results 
in lack of preparation for the season to come. It is recom- 
mended that maintenance supervisors envision an all-vear- 


round program of overhaul of heating equipment such that 
each piece is actually overhauled at that interval recommende: 
by experience as being necessary. 

The report was prepared by a committee of which J. R 
Stanley, inspector, Pullman Company, Chicago was chairman. 


Discussion 


L. A. McAllister (Monon) asked for more informaticr 
about thermostat location and Chairman Stanley advised piaz- 
ing thermostats where they will receive representative a‘ 
wipe. In roomettes this is on the side wall adjacent to the dewr 
stile. Another member agreed with this principle and said thet. 
above all, thermostats should not be located in the return air 
duct. 

About cleaning air ducts, one member recommended shut- 
ting off the blower fan, blocking the re-circulating air grille 
connecting the unit to the fresh air intake and agitating dirt 
in the duct with an air hose. Another member said that. wit: 
proper filters, window and door stripping, twice a vear clean- 
ing of the duct systems should be ample. It was reported tha: 
the Pullman Company has developed an effective duct-bloewing 
unit which is being used in a number of train vards. 

The question of train-line connector maintenance to mini- 
mize steam leaks was brought up and Mr. McAllister sai 
that if detailed instructions recently developed and issued iy 
the Vapor Heating Corporation are followed, most of thes 
difficulties will be solved. 


Report on Car Wheel Shop Practices 


Satisfactory wheel shop practice starts in the receiving yard 
where wheels and axles are inspected and classified according 
to proper defects in line with the code of interchange rules. 
Too much stress cannot be laid on inspection and classifica- 
tion, the success of which depends wholly upon the training 
of the inspector and his understanding of such rules and 
values of each part he inspects. 

After wheels have been classified, those going to the de- 
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mounting press are stripped from their axles. It is important 
to see that all wheels suitable for further service be stored for 
remating and remounting, thereby effecting real economy. 
To accomplish the proper kind of wheel and axle work, the 
A. A. R. in 1941 adopted as standard a set of rules governing 
wheel shop practices, which have been revised or modified at 
times, in order to bring them up to date as we now find them 
in Sec. XX A.A. R. Wheel and Axle Manual. These rules 
which we will cover briefly have been divided into several 
parts, covering boring mill practice, axle lathe practice, 
wheel press practice, wheel lathe practice, wheel grinding 
practice and the checking of wheel and axle gauges. 


Boring Mill Practice 


In the operation of boring wheels, the first consideration 
should be given to the construction of the mill itself. It 
should be of a design, rigid enough to meet the present-day 
production demands and with accuracy standards. It also 
must have provisions ample to take up wear which is bound 
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to result from the boring of wheels. The mill should be 
checked frequently with a check wheel preferably made ¿i 
steel and known accuracy. With the use of such a check 
wheel, it can be determined if wheels are being bored concen- 
tric and with the bore perpendicular to the plane of the whee’. 
The manual does not establish a limit to the amount of per- 
missible error allowed in boring mills; some roads have vuol- 
untarily set up a limit of eccentricity of .006 in. and an out ef 
plane of .015 in. However, the A. A.R. has set a limt o 
.002 in. for the amount of permissible taper in the wheel bore. 
When a boring mill or the finish-bored wheel has beer 
checked and its accuracy does not conform to the establiskei 
limits the mill should be taken out of service and necessary 
repairs made. 

Chuck jaws, preferably five in number, should be ground in 
position on mill table, with a grinder securely attached to the 
boring bar. The attachment for holding the grinder shoulé 
be so designed so that the jaws can be ground vertical u- 
with a taper of 1 in 20, also the top bearing point of the jaw- 
ground to an angle of 53 deg. and a clearance of 27 deg. fe" 
the throat radius. 

Boring bars must have a positive micrometer dial adjus:- 
ment for the cutters and be accurate to .001 in. This dial 
should preferably have 100 graduation per revolution as an 
aid in eliminating possibility of error in calculation for ft 
Boring bars should be made so as to have the cutters space: 
by a greater distance than the length of hub of wheels. Cut- 
ters, roughing and finishing, must be ground exactly to t: 
same length and shape. This can only be accomplished t: 
grinding on a regular cutter grinding machine. Cutter- 
cannot be ground free hand and expect to maintain ti: 
same degree of accuracy at all times. 

Micrometer calipers must be used for measurement of av 
wheel seats and wheel bores. 

Cast iron and one-wear steel wheels should be bored wt 
the flanges resting on the top of chuck jars. Multiple-we -> 
steel wheels should be bored with the front rim resting 
parallel blocks. These parallel blocks can be made an i- 
tegral part of chuck jaws and checked for height with a <:r- 
face gauge or dial indicator from top of mill table or fr- 
boring bar, using a special holder for indicator. “The fri- 
bore for steel wheels should be .001] in. per in. of diameter 
smaller than wheel seat and .0015 in. per in. diameter for ca~ 
iron wheels. These figures will vary at times due to con: 
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tions in the structure of wheels and also the kind of finish on 
axle wheel seat and bore of wheel. 


Axle Lathe Practice 


Axle lathes like boring mills should be rugged in construc- 
tion with means provided to take up wear. In the turning of 
{mew or second-hand axles there are many angles to be con- 
sidered, the type of machine, its condition, the type of tools 
and extent of training of the operator. No axle should be 
finished with a longitudinal feed greater than 1/16 in. We 
know today, new machines are being produced to operate at 
250 r.p.m. and using much finer feeds and carboloy tools, 
while such tools are not yet at the peak of perfection, rapid 
Strides are being made and we believe this will be achieved. 


In operation, lathe centers must be in alignment so axles: 


will be turned straight and concentric. Worn out or scored 
centers must not be continued in service. 

Axle lathes must be checked frequently to detect undue 
wear and other irregularities. One way of checking an axle 
lathe for alignment is to place a shaft of known accuracy 
between centers and attach a dial indicator to the tool post, 
then move the carriage along the ways, any irregularities 
will show on indicator. Out-of-round and tapers can be 
found in using micrometer calipers on finished work. 

Axle lathe tools should be made so tools can be ground to 
gauge, having 14 in. radius for finishing collar end of journal 
and a % in. radius for finishing the fillet end of journal and 
be of sufficient width to produce a smooth turned surface. 

Tools must be set up in tool posts to cut smooth and not 
tear. Operators should touch up tools with a hone or oil 
stone to keep edges keen and prevent built-up metal on cut- 
ting edges of tools. We believe the consensus is favorable to 
performing the burnishing operation in a machine manufac- 
tured especially for that type of work, these machines are 
equipped with opposed rollers which eliminate strains and 
heavy wear on axle lathes. In a majority of shops axles are 
burnished on the same lathe which turns the axle and using a 
single burnishing roll. New axle lathes are now being pro- 
duced with opposed burnishing rollers which will combine 
both operations on axle lathe and eliminating objectionable 
strains which are destructive to axle lathes. 


(The committee here discussed a number of other impor- 
tant, but more or less well-known, factors in satisfactory 
axle-lathe practice, wheel press operation, wheel grinding and 
gauge maintenance.—Editor ) 


Recommendations 


It is recommended that a uniform method of checking and 
testing machinery used in connection with wheel and axle 
work should be adopted by the A. A. R. and precise instruc- 
tions made a part of the standard rules governing wheel shop 
practices. These instructions should cover the method to be 
used in checking the various machines and amount of toler- 
ances allowed, the records to be maintained and how long 
such records should be kept on file. 

It is the opinion of the committee that the A. A. R. should 
also give consideration and study to a special machine de- 
signed for the recentering of axles. Such machine to be 
equipped with two centering heads, so that recentering can 
be done on each end simultaneously. 

Under loading rules, specific instructions and illustrations 
should be made for wheel cars showing different types of 
metal blocks permissible to use and also a revamping of the 
present instructions covering the loading of wheels as now in 
the Loading Rule Book. 

It is recommended that further study by the A. A. R. be 
given to the possibility of reducing the eccentric conditions 
of .031 in. allowed the manufacturers of chilled wheels. 

The report was presented by Chairman R. L. Frame, 
wheel shop foreman, New York Central, Collinwood, Ohio. 


Discussion 


Tt was suggested that the A. A. R. should specify a better 
method than any now used for checking boring mills. This 
was in line with the recommendation in the committee’s re- 
port which called for improved methods of checking all ma- 
chinery and tools used in connection with wheel and axle 
work. 

Chairman Frame showed a new boring tool which knurls 
and breaks up surface glaze without changing the size so that 
wheels can be satisfactorily mounted. 

(The report was accepted.) 


Report on Car Lubrication Practices 


The committee, with the assistance of L. E. Grant, engineer 
of tests, C. M. St. P. & P., submitted the following report on 
car lubrication for consideration and discussion with the hope 
that it may be of some assistance in combating hot boxes, a 
source of constant danger and prolific cause of expense for 
repairs. Much has been written on the subject of hot boxes 
and many recommendations made, but, in spite of all written 
reports and talk, we still have hot boxes, probably more than 


The committee respectful- 
ly suggests that the 
A.A.R. develop a uniform 
recommended practice for 
journal-box treatment in 
all train yards and suita- 
ble policing to avoid some 
present practices which 
are unsatisfactory—Quota 
repacking of boxes urged 


ever before and for the same reasons we have always had 
them. 

Last winter, one of the most severe in years, was without 
doubt one of the best reminders to all that the time has come 
when something besides talk is necessary and urgent if we 
are to cure hot boxes. 
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Therefore, this committee feels, suggests: (1) That the 
A. A. R. Wheel and Axle Manual thoroughly covers proper 
procedure for journaling axles, however, there is urgent 
need of better inspection of the finished work; (2) that 
journal collar edges and faces be smooth and free from 
nicks, burrs, scores or sharp edges, uneven or burred col- 
lar faces and sharp edges being responsible for cut pack- 
ing and disarranged packing in boxes; (3) that all jour- 
nals new or old with nicks or dents be returned to wheel 
shops and no attempt made to eliminate dents on repair 
tracks. 

Regarding boxes, wedges and brasses the committee 
recommends: (1) that a condemning limit be established 
for worn box roofs, also, that a study be made.to deter- 
mine if something can be done along the lines of a roof 
liner to correct worn roofs, worn or uneven roofs being 
responsible for uneven load distribution on wedge and 
brass; (2) that consideration be given to square bottom 
boxes, the present round bottom box being responsible 
for shifting packing; (3) that consideration be given to 
a Y% in. rib located at the bottom center, along the full 
length of the box, to prevent packing shifting in boxes 
which are not already equipped with side ribs; (4) that 
condemning limit for wedges be changed to 4 of the max- 
imum wear since 5 in. by 9 in. wedges worn flat more than 
2% in. are responsible for uneven brass load; (5) that 
bond strength between babbitt lining and the body of the 
bearing be added to the specifications on journal bear- 
ings, also that journal bearings be strengthened to reduce 
the surging or battering in at the sides, as this condition 
is responsible for pinched brasses and stops lubrication. 
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Better Oil Is Needed 


There is urgent need for a new and better specification 
for car oils. The present specification for winter grade 
or light oil does not have a low enough pour point, which 
should be considerably less than the present specification 
allowed. Summer grade oils are too light in extreme hot 
weather. 

The quality of journal lubrication depends upon many 
factors, the principal ones being mechanical condition, 
the quality of waste and the quality of the journal oil... . 

The A.A.R. specifications cover a fairly large range of 
lubricating oil from 40 to 55 sec. at 210 deg. F. for the 
winter and summer grades respectively. The viscosity at 
100 deg. F. varies from 260 sec. to 725 sec. which is an 
appreciably spread. 

Apparently there is no definite agreement as to the 
exact viscosity which is most satisfactory. Furthermore, 
car oils are not a highly-refined product like the average 
motor oil, nor do we know what the effect would be of 
using a highly refined oil such as motor oil for car lubri- 
cation. Perhaps we could not afford to use much of this 
oil even if it were superior, but at least we would be in a 
much better position to determine what minimum quality 
of refining would be permissible for car journal oil. Other 
properties such as tarry matter, pour point, viscosity index 
and the makeup of the oil, that is, whether it is a blend of 
heavy and light fractions or if it is more nearly a uniform 
petroleum cut must all have considerable influence on the 
lubricating properties of the oil. The effect of all the 
above variables must be known before we can arrive at 
the most satisfactory journal oil. 

In view of the fact that there are so many variables in 
the lubrication in the waste, in the oil and in the possible 
impurities which may get into the box, such as water, 
dirt, etc., it seems remarkable that we have as satisfactory 
lubrication as we do, but this is no excuse for us not de- 
termining more specifically the influence of the many of 
the variables enumerated above. If such variables could 
be evaluated, we would be in a much better position to 
determine accurately what kind of packing and oil will 
give the best result in lubricating friction bearings on 
freight and passenger cars. 

There is no road with facilities and laboratories suffi- 
cient to properly determine a proper all season oil and 
this committee recommends that the A.A.R should deter- 
mine what oils are best suited for all weather conditions, 
speeds, etc. There is definite need for a better oil. 


Journal-Box Waste and Reclaimed Packing 


Oil and waste play an important part in journal lubri- 
cation and the quality of journal box waste before it is 
saturated with oil varies largely from one road to an- 
other. Some railroads use all cotton waste and some use 
all wool waste and some use a combination of the two 
and may or may not have in addition brass springs or 
some vegetable fibers such as sisal or cocoanut fiber. 

Mixtures of the various proportions of cotton and wool 
are used for packing and the wide range indicates clearly 
that we do not know definitely which kind of packing is 
the best to use. If we did know, we would all be using 
the material which is most satisfactory. Now when we 
come to individual grades of packing such as the oil cot- 
ton waste, we still find a large difference in opinion. We 
do not agree among ourselves what percentage of waste 
shall consist of soft thread such as cop and spooler and 
what proportion shall consist of harder thread. Some 
roads use more and some less, indicating that here, too, 
we do not have sufficient information to determine pre- 
cisely what the most efficient proportions of these vari- 
ous threads is. Furthermore, there is the matter of the 
length of the thread as laid in the mix. A.A.R. Specifica- 
tion M-905-41 permits these threads to be a minimum of 
6 in., but certainly there are many who do not agree with 
this and feel that the length should be considerably more 
than Gin. possibly 12 in. or 18 in.... 

Insofar as renovated waste is concerned, with very 
few exceptions, all of the railroads in the United States 
are operating with renovated packing in the boxes and 
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while the A.A.R. has a specification covering the renova- 
tion of journal packing, there are many methods used by 
various roads in renovating and in some instances, the 
renovated product is not much better than the old pack- 
ing removed from the boxes, even though it meets A.A.R. 
requirements. It is believed and recommended that the 
A.A.R. consider and revise the present specification fo: 
renovated packing and oils to meet, as nearly as possible. 
the quality of new waste and oil. It is further suggested 
that present specifications be changed to provide that al! 
dirt, grit, metal and short strands be thoroughly removed 
in the renovation process. 

It is the opinion of this committee that with present 
methods of train operation with higher speeds. longer 
trains, Diesel power with longer hauls without stops, less 
train inspection by trainmen and inefficient class of labor 
railroads are forced to employ, that the A.A.R. give seri- 
ous consideration to the elimination of waste packing in 
journal boxes. As long as threads are used and until a 
waste retainer device is perfected to keep packing and 
lint away from the brass, we will never eliminate waste 
grabs and lint wipers which are probably the most pro- 
lific cause of hot boxes. 

It is believed and suggested that there are substitutes 
in the form of one-piece pads which are on the market 
or could be developed which would be the equivalent or 
perhaps superior in lubricating values to waste. 

It is further suggested and recommended that the 
A.A.R. consider and encourage the use of lubricator pads 
with the ultimate view of eliminating waste packing. 
There are now on the market pads which have proven 
successful and others under development and test which 
are proving satisfactory. 


Repair Track and Yard Service 


This committee feels that the A.A.R. should develop a 
method of journal box treatment in train yards which 
should be mandatory on all roads, for even though there 
are rules which cover this subject lightly, the fact re- 
mains that each road has their own idea of how boxes 
should be treated in train yards, some of which are satis- 
factory and others extremely bad. 

It is further suggested that it be made mandatory that 
each railroad repack their quota of cars equivalent to its 
ownership as there are too many cars operating which 
are out of date, also, that when cars are periodically re- 
packed, wheels applied or journal bearings are replaced. 
that sufficient packing be applied to firmly fill the space 
under the journal so that the top of the packing is at 
least one inch below the center line of the journal. Rule 
66 provides that packing be not more than one inch below 
center line of journal; however, many roads do not pack 
boxes higher than % in. above bottom of journal and in 
most cases there is insufficient packing in the boxes. 

The report was prepared by a committee of which F. H. 
Campbell, general inspector, C. M. St. P. & P., Milwau- 
kee, Wis., was chairman. 


Discussion 


J. J. Laudig (Lackawanna) said there is general im- 
provement in lubrication performance, but still too many 
burned-off journals. He referred to comparative tests of 
an iron-back safety journal bearing developed on the 
D. L. & W. and presented moving pictures showing how 
this bearing was operated dry for over 100 miles in taking 
a train to destination without stopping to cut the car out. 
By contrast, he said that a conventional bronze-back 
bearing will not run dry one-quarter of that distance with- 
out imminent danger of burning off the journal. 

E. D. Packard (S. P.) said he is not in full accord with 
the square-type journal box recommended in the com- 
mittee’s report, as he doubts its effectiveness and know- 
it will require more packing and oil to fill. The concensu: 
was that the square-type box should help materially in 
the prevention of packing rolling and waste grabs. 

In cases of hot box epidemics, it was recommended 
that car supervisors study yard maintenance practices 
and increase the pressure for good work insofar as pos- 
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Sible. In one large terminal with six south yards, it was 
pointed out that wide dispersion of the work made it 
im possible for oilers to catch up with all the trains. This 
Problem was met by developing a centralized lubricating 


procedure which enabled the same force of oilers to cover 
the whole job. At one large terminal in Chicago a pres- 
sure lubricating system for the entire yard is now being 
developed. 


Preparing Cars for Present-Day Operation 


The subject of preparing freight cars for present-day 
Operation is one that demands the attention not only of 
car department officers but railroad operating officers as 
well. Successful railroad operation has been and still is 
being built up on the effort of railroads to deliver freight 
in the shortest time, and active competition in the trans- 
portation field makes it expedient that the railroads 
achieve maximum efficiency in prompt delivery of the 
freight. 

A freight car, if it is to carry its load to destination 


Report stresses the need 
for greater care in car 
selection for commodity 
loads, also closer supervi- 
sion and more thorough 
work at repair tracks to 
avoid subsequent frequent 
removal of cars from serv- 
ice with attendant delay 
and higher operating cost 


without delay, must be selected before being placed for 
loading by competent inspectors who have a thorough 
knowledge of the type of load which the car is to carry. 
The cars selected to carry flour, grain, sugar and like 
commodities, which are subject to damage, must have 
good floors, sides and roofs, to prevent damage from rain, 
snow or cinders entering the car. On the other hand, 
cars required for handling brick, tile, and other so-called 
rough freight commodities, need not be the higher-type 
cars. 

The railroads will need more freight cars if present 
business continues. They are needed despite the fact that 
in 1947 the roads hauled more tons of freight, more miles 
than ever before in time of peace, and more carloads than 
in the peak years of the war. This was accomplished by 
concentration of effort on the part of the railroads and 
the shippers. 

A year or so ago, it was not unusual to read in the 
newspapers complaints regarding the shortage of grain 
cars in the state of Kansas and in other grain-belt states. 
A few weks ago, the same newspapers carried descriptive 
articles of midwest railroad terminals blocked with grain- 
laden freight cars waiting to be unloaded at the grain 
elevators, which were reported full to overflowing. This 
transportation of grain from the fields to the elevators 
was accomplished by the railroads notwithstanding the 
increased harvest of grain during the 1948 season, being 
the second largest harvest in history and exceeding the 
10-year average (1937-1946) by 263,000,000 bushels. 


Advance Preparation for Grain Loading 


There was a reason why the railroads were successful 
in furnishing a larger number of box cars to handle this 
grain. It was not all moved in new equipment acquired 
since last year, although new equipment did help to a 
great extent. It was largely a result of the railroads’ 
preparation of fregiht cars to meet the demand. 

How this was accomplished is well known by car de- 
partment men in the grain belt. Box cars that were being 
used for handling rough freight commodities or those 
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that were in merchandise service, were brought into the 
shop and conditioned for grain loading by repairing the 
floors, the linings and the roofs, and, in many cases, where 
the body of the cars could not be made tight enough to 
eliminate grain from leaking around the posts and braces, 
the railroad supply companies came to our aid by fur- 
nishing a paper car liner at a nominal cost, and which in 
many cases was applied to the cars by the shippers, mak- 
ing thousands of cars suitable for handling the grain crop 
that otherwise could not have been used. 

The preparation of freight cars should start on the car 
repair tracks. When a car is on the repair track, all of 
the work necessary to keep it in service should be per- 
formed: Periodical cleaning of the air brakes and repack- 
ing of the journal boxes is an important function of the 
repair track forces to eliminate shopping the car after it 
is loaded, or setting it out of a train at an intermediate 
terminal due either to a hot box or to the brakes failing. 

While it is felt that proper practice is being observed 
in most instances, there are still too many cars delayed 
enroute for attention that should have been taken care of 
at a recent shopping, and while we could call attention 
to many of these conditions, we might refer to the large 
number of gondola cars in service with either end gates ` 
or fixed ends bent and distorted. These parts, when dis- 
torted to the extent of exceeding the limits set up in the 
Safety Appliance Act, create a major problem to the inter- 
mediate point in correcting the condition, especially while 
the car is under load. 


Freight-Car Rebuilding Programs 

Many railroads have adopted programs of improving 
their freight car equipment when it is in the shop for 
repairs, which has greatly aided in eliminating delays in 
transit due to shopping the cars out for repairs. Among 
the programs set up is the application of metal running 
boards in place of wooden running boards especially 
where complete renewal is necessary. Devices now on the 
market and designed to retain the journal packing in its 
original position, thereby eliminating waste grabs, have 
proved quite effective, and while these devices do not 
eliminate all of the troubles, they have, to a great extent, 
where used, eliminated waste grabs when properly applied 
and maintained. 

In summarizing the various failures causing detentions 
to freght trains, the committee believes that defective 
conditions in connection with the following items are 
responsible for a large percentage of the delays: Lubri- 
cation; brake beams and attachments; wheels; couplers 
and attachments and air brakes and piping. 

If journal boxes are repacked as specified in the Inter- 
change Rules, and at the time of periodical repacking the 
bearings, and wedges are removed, inspected, gauged and 
renewed where necessary, and the boxes thoroughly 
cleaned, equipped with dust guard plugs, packing applied 
that is made in strict accordance with the A.A.R. specifi- 
cations, and defective lids are replaced, before the car is 
released for service, the car should make a successful trip 
without hot box trouble. Of course, it is to be under- 
stood that sufficient box packers and oilers must be as- 
signed at intermediate points to adjust the packing from 
time to time to keep it below the center line of the journal, 
and add lubrication when found necessary. 

One of the paramount causes for brake beams coming 
down in transit is loss of brake hanger pins or failure of 
brake hangers. In many cases a shelled out or out-of- 
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round wheel will be found as the primary cause. We say 
this for the reason that there have been numerous cases 
where cars have been set out on line of road with a brake 
beam failure and which have been repaired and subse- 
quently set out in a short period for the same condition. 
Therefore, it is imperative, in correcting brake beam trou- 
ble, that a careful inspection be made of the wheels and 
other truck parts to find the primary cause. 


Boxcar Floors Need Attention 


Many delays and potential accidents have occurred, and 
are continuing to occur, due to pig iron, lead, copper bars 
and similar commodities breaking through boxcar floors, 
which is brought about by concentration of weight on 
single floor boards or over small areas of the car floor, 
permitting the lading to fall through and onto the right- 
of-way. This condition is not always brought about by 
defective equipment but rather is due to the type of equip- 
ment which is selected for this specific type of loading. 
Only cars having intermediate floor supports, or cars 
equipped with sub-flooring should be selected at originat- 
ing points for loading these materials, and where such 
cars are not available, the load should be more evenly 
distributed throughout the car floor or braced on sup- 
ports to equalize the weight over a larger area. 

General Rule 20 of the A.A.R. Open-Top Loading Rules 
prohibits the use of drop-bottom gondola cars for loading 
material which is Hable to drop through the door open- 
ings unless the door openings are covered with boards 
not less than two inches thick, secured to prevent dis- 
placement. There have been numerous violations of this 
rule and several cases where the weight of materials 
loaded on drop doors has bent door fasteners allowing the 
contents of the car to drop out on the right-of-way and 
be struck by passing trains. 


While the condition might come under the proper load- 
ing of freight cars, it rightly comes under the subject «: 
Preparation of Cars for Loading, for the reason that 
where the shippers refuse to use boards to place over the 
drop doors, such cars should not be selected and placed 
tor this class of loading. The originating carrier is wholix 
responsible to see that the provisions of Rule 20 are full» 
complied with for the reason that it is difficult, and some- 
times impossible, for the intermediate inspectors to de- 
termine whether the drop doors have been boarded over 
due to the tight fitting of the doors. ... 


Time Required for Thorough Repairs 

The time for the preparation of freight cars to meet 
present day operation is while the car is in the shop or os 
the repair track. A car that is properly repaired before it 
is turned out of the shop should give continuous service. 
without the necessity of placing it on light repair tracks. 
until it is due for periodical repacking of the journal 
boxes or the cleaning of the air brakes. Where it is found 
necessary to continually shop out a car, progressing it 
from repair track to repair truck, as is too often the case. 
the trouble can usually be attributed to the failure of the 
first repair track to find and correct the defect or repair 
all existing defects on the car before releasing it for fur- 
ther service. It is the recommendation of your committee 
that closer supervision be given to the class of work that 
is being done in shops and on repair tracks to improve 
the condition of freight car equipment which will greatly 
reduce delays on the line of road and keep in service a 
larger number of freight cars to meet all traffic require- 
ments. 

The report was prepared by a committee of which A. H. 
Keys, superintendent car department, B. & O., was chair- 
man. 


Report on A. A. R. Loading Rules 


The committee feels that the present rules and methods of 
securement which incorporate the new requirements, as now 
shown in Supplement No. 1 to the loading rules, effective 
May 15, 1948, together with some minor recommendations 
which we are submitting herewith, if lived up to by the ship- 
pers and properly policed by the carriers, are sufficient and 
adequate to assure proper and safe handling of loads to their 
destinations. We further unanimously stress the importance 
of the operating department cooperating to insure safe move- 


The committee report con- 
siders various types of 
loading which seem to be 
of most concern to the 
railroads at the moment 
namely the transportation 
of lumber, tractors, im- 
plements and small tanks 
in open-top freight cars 


ment of cars and lading by complying with the instructions 
as contained in A. A. R. Vice-President J. H. Aydelott's let- 
ter May 19, 1948 to chief operating officers. 

The committee recommends that an opinion be given by 
the A. A. R. Loading Rule Committee as to whether it is in 
order to add the words “Pulp Wood” (peeled or unpeeled) to 
the text of Fig. 22 as appears on page 90 of the present 
A. A. R. Loading Rules. The crosswise loading of peeled 
pulpwood is covered in Fig. 21 as shown on page 87 of the 
A. A. R. Loading Rules and in the text in Fig. 21 as appears 
on page 88, but question arises if it is not permissible to load 
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peeled or unpeeled pulpwood lengthwise, as covered by Fig. 
22 

The committee feels that the permissible height of vertical 
pieces per sketches 2, 3 and 4 as shown in illustration Fig. 
22 page 89 of the A. A. R. Loading Rules and covered ir. 
text of Fig. 22 as shown under item “D” page 90 should be 
increased from 12 ft. 6 in. to 13 ft. Reason: Should you place 
a tie of 8 ft. 6 in. length vertical in some gondola cars having 
a floor height of over 4 ft. above rail, the allowable 12 ft. 6 
in. maximum allowance above rail would be exceeded. 

A question has been raised as to why 6 strands of No. 11 
gauge black annealed wire secured to opposite items is re- 
quired per item “C” Fig. 6-A page 15 in Supplement No. 1. 
whereas only 4 strands of the same gauge wire is required 
per item “C” Fig. 6 page 9. Supplement No. 1, effective 
May 15, 1948. 

Instances have been noticed when high-tension bands. as 
used in Fig. 6 and 6-A loading as covered in Supplemen: 
No. 1 to the loading rules have broken due to bands coming 
in contact with load stakes and separators. Your committee 
feels a recommendation is in order to specify in this rule that 
high tension bands be placed a reasonable distance from load 
side stakes and load separators. 

The committee also suggests that shippers, applying high 
tension bands, be requested to check their banding machine~ 
regularly to be sure these machines are in good order and 
not worn to the extent of not making a proper seal. 


Tractor and Implement Loading 


(1) Crawler Type: New Figs. 169-170, as shown on pages 
83 and 85 and their text as shown in Supplement No. | + 
A. A. R. Loading Rules effective May 15, 1948, your com- 
mittee feels is safe and proper securement. Proper compli- 
ance by shippers should eliminate any further complaints on 
this type of loading. 

(2) With or without pneumatic tires: Your committer 
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‘eels that new requirements, as shown in Figs. 171, 172-A, 
172-B, 172-C in Supplement No. 1 of the A. A. R. Loading 
Rules, effective May 15, 1948, are adequate to insure safe 
novement if properly lived up to by the shippers. Your com- 
nittee calls attention to the responsibility of the carrier in 
zood car inspection of flat car floors and their supports to be 
sure they are in good condition for this type of loading. To 
nsure proper securement and safe movement good inspection 
of equipment furnished for this loading is important, par- 
ticularly flat car floors and their supports. 

Machines known as beet harvesters, equipped with pneu- 
natic tires, are now being manufactured and are moving in 
volume with no rule or figure to cover the method of secure- 
nent. These machines include a hopper attachment together 
with a long conveyor which makes the machine top-heavy. 
We hear of trouble being experienced on account of high- 
‘tension bands which are used to tie the machine to the car 
loor breaking. It is suggested that the A. A. R. Loading Rule 
Committee check into this to see if some standard method 
of securement and a figure illustrating it can be developed. 

Fig. 115 Loading—Scrap, etc., extending above car sides in 
zondola cars: Requirements in Fig. 115 and text as appears 
on pages 304-305 of the A. A. R. Loading Rules in many 
nstances are not being complied with by the shippers. We 
feel that the carriers are responsible to the extent that they 
accept improperly prepared loads instead of insisting that 
the shippers comply with the requirements of the loading 
rules. With the high-speed train operation prevailing and 
‘he movement of improperly prepared and secured loads, 
particularly in double track territories, a definite hazard 
>xists. The accompanying letter written by a general car fore- 
nan to a superintendent, from which names have been de- 
eted, brings out some of the looseness which prevails. 

Fig. 128 A. A. R. Loading Rules: The last paragraph of 
the text on page 313 of A. A. R. Loading Rules states “End 
olocking, Items ‘G; ‘H; J; ‘K; ‘L’ and ‘M’ not re- 
yuired with units, including fixtures or other material, are 
loaded 3 ft. or more apart.” Some shippers are asking why 
end blocking on the opposite end of a tank or boiler shell is 
necessary with tanks or boiler shells loaded less than 3 ft. 
apart, when it is not required when tanks or boiler shells are 
loaded 3 ft. or more apart. 

Fig. 133 Small Diameter Tanks: Fig. 133 of loading rules 
Item “B” page 318 specifies a 154 in. diameter rod centrally 
located on piles 12 ft. long or less and 25¢ in. diameter rods 
on piles over 12 ft. long. Your committee feels that, when 
tanks are loaded on flat cars or above the sides of gondola 
cars, not less than 2 rods should be required regardless of 
length of tank. Reason: For greater safety as we feel a short 
tank is more liable to shift than longer tanks. 

Many types of machines or products are invented and made 


June 19, 1948 
MES. a a Supt. 


We are having. a a good: "deal: oe ‘trouble with scrap iron loaded by the 
... Tron and Metal Company inasmuch as the dealer, Mr. ............ 
loes not try to load his scrap in a safe way and I am called upon to make 
from two to four trips to the fair grounds to make inspection of each car 
that he loads at that place andi then report back to the Agent. 

After the gondola 4s filled M 7 .. then throws his other iron on 
top, of the load in stick a way ‘that the wheels, rods and other scrap are 
laying loose and will fall off when car is being moved in the train. This 
man has been asked to crib his loads with wheels on sides and ends of car 
and then secure the load across the top with wire and in a substantial 
manner. After a lot of running back and forth, he will string some old 
rusty wire, most of the time just single strength, across the load here and 
there. When loading cast iron, in most every case, much of the load is all 
on one side and he does not try to equalize the load, in other words, he dumps 
his load in the car in a hit and miss manner. 

This morning I was called upon to make an inspection of scrap iron loaded 
at the fair grounds by this firm, and the car was in very bad shape. I went 
back ta the freight house and Mr. ................ the agent, accompanied me back 
to the grounds where he saw the load. It would seem to me that something 
coitd be done to compel Mr. to load his scrap iron in a safe manner. 

We have other scrap dealers outside Of -........-...--» loading scrap, such as 

at. saosi Coming up from .................. the other night I saw one of their 
loads and it was far from being loaded in a safe manner. The next day I 
rove tO ween and instructed the men loading scrap to remove part of 
the load and to wire the scrap across the top of the car. T also called on 
you at your office and you promised me that I would be notified of any scrap 
being loaded at „n... that I may make inspections to see whether or 
not they are loading in a safe manner. To date I have not been notified 
of any of these cars, either being set out at ....... or coming into 
—————— and II believe they are being set out at . .... instead of 
being brought to this station. 


GENERAL Car FOREMAN 


Typical letter showing looseness in scrap loading practice 
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Another gondola improperly loaded with scrap metal 


which differ from what is already in the book. We suggest 
that the A. A. R. request manufacturers of new machines or 
appliances requiring open-top car loading to communicate 
with the A. A. R. or with the car department of road on which 
they are located, furnishing sketches of their proposed new 
product and asking what rules they are to follow in method of 
securement. It may further be in order for the heads of car 
departments to issue instructions to their supervision and 
loading inspectors in the field to the effect that when they 
are aware of such new loading being contemplated to submit 
information on same to them. A decision can then be made 
as to whether this should be submitted to the A. A. R. for 
a new figure and text consideration or whether one of the 
present figures and text will suffice. 

The report was prepared by a committee of which H. L. 
Hewing, district general car foreman, C. M. St. P. & P. 
Chicago was chairman. 


Discussion 


A member from the Milwaukee Road reported lots of 
trouble with pulp wood loading and suggested the use of four 
more stakes on each side, wired together on top. He urged 
particular caution with equipment having pneumatic tires 
and said that lumber loads should be bound together before 
being put on cars rather than afterwards and side stakes 
should be wired together at the top, but not boarded. 

T. S. Cheadle (R.F. & P.) stressed the importance of avoid- 
ing load adjustments not esseni al in the interests of safety. 
He said that, in his opinion, loads which have made 500 to 
600 miles without indications of distress should be permitted 
to move to destination even if not quite up to rule. 

Chairman Hewing (C.M.St.P. & P.) raised a question 
about switching speeds and referred to tests which showed 
that a certain method of blocking held at impacts of 4 m.p.h., 
also 9 m.p.h., but failed when cars were bumped at 13 m.p.h. 
He asked if members felt blocking should be strengthened to 
hold at the highest speed. 

P. J. Hogan (N.Y.,N.H. & H.) said that advertised per- 
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missible switching speeds should be limited to 4 or 5 m.p.h., as 
engine crews are almost sure to use double that speed occa- 
sionally, either through accident, misjudgment or other cause. 
Mr. Hogan suggested handling lumber loads at the head end 
of relatively slow local trains whenever possible. 

C. J. Nelson, (Chicago Car Interchange Bureau) said that 


the committee has done a good job, but the railroads have not. 
and asked, “Why”? He answered the question by saying 
that some higher railroad officers do not apparently realize the 
seriousness of the present situation in which car supervisor; 
are personally overloaded with work and do not have the time 
or necessary assistance in educating and training their men. 


Interchange and Billing for Car Repairs 


During the past year the committee considered proposed 
revision of and additions to the A.A.R. Interchange Rules, 
and submitted the following recommendations for considera- 
tion: 


Rule 3—Sec. (b) Par. (8) 


Proposed Form: Note—Handling line is authorized to ap- 
ply A.A.R. Recommended Practice or A.A.R. approved equi- 
valent bottom rod and brake beam safety supports to foreign 


* Committee recommendations 


of a practical nature for 
the revision of the rules 
of interchange and bill- 
ing are offered for the 
consideration of the ap- 
propriate committee of 
the Association of Ameri- 
can Railroads for action 


cars not so equipped at the expense of car owner, c.rcept when 
delivering line is responsible under Rule 32. 

Reason: To clarify as to owner’s and delivering line re- 
sponsibility. 


Rule 3—Sec. (t) (1) 


The present method of identifying trucks is not entirely 
satisfactory. We recommend that specifications for truck 
bolsters require a pad to be cast on them on which the car 
number can be stamped, or alternately that a badge plate be 
developed which can be secured to the truck bolster showing 
this information. 


Rule 17—Sec. (1) 


Proposed Form: (1) Extra heavy pipe fittings may be sub- 
stituted for single weight type, or vice versa, as correct re- 
pairs and charge based on type of fittings applied, except for 
hand rails on tank cars and nipples at angle cocks where 
charge must be confined to single weight pipe and pipe fittings 
if standard to car. 

Reason: Rule 3 (a) (5) recommends single-weight nipples 
at angle cocks, however, majority of repair cards indicate 
heavy-weight nipples are being used irrespective of owner’s 
standard. If approved, similar change should be made in note 
following Item 98-K of Rule 101. 


Rule 70—Par. (b) 


Proposed Form: (b) Multiple wear steel wheels may be 
substituted for cast steel or steel-tired wheels, and the better- 
ment charge is proper against car owner regardless of respon- 
sibility for the repairs. This will also apply to one-wear 
wrought steel wheels except as outlined in paragraph (e). 

Reason: To eliminate the conflict which now exists between 
paragraphs (b) and (e). 


Rule 70—Par. (c-2) 


Proposed Form: (c-2) Single plate non-bracketed cast- 
iron wheels shall not be substituted for single plate bracketed 
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700 and 750 Ib. cast-iron wheels. For the purpose of this 
rule a single plate non-bracketed wheel mounted on same 
axle, shall be considered as a pair of single plate non-bracketed 
wheels, and charged and credited accordingly, except brack- 
eted wheels if in serviceable condition when removed shall be 
credited at secondhand value. Defect card is not required for 
such improper substitution of wheels. (See Rule 98, Section 
(c-4), for charges and credits. 

Reason: To provide that second hand bracketed wheels 
shall not be credited at scrap value just because they are 
classified as a “pair” of single plate non-bracketed wheels on 
the basis of this rule. 


Rule 93—Item 1 


Proposed Form: For owner’s defects. Charges for differ- 
ent months may be shown on the same statement provided 
they are grouped separately and only one total need be shown 
where prices are similar. 

Reason: Present Rule 93 requires separate statements for 
each month, and a summary sheet, and if the above is adopted. 
this will reduce operations in billing offices. 


Rule 95—Last Par. 


Proposed Form: If car bears no previous marking for type 
of couplers or draft gears, the betterment charge will depend 
on coupler or draft gear found on other end, unless the car 
owner furnishes authentic record showing previous applica- 
tion of D or E coupler or approved or non-approved type 
draft gear to the end against which such betterment charge is 
made. This will also apply to high tensile (HT ) coupler paris 
when coupler at other end of car is not so equipped. 

Reason: Rule does not cover this detail at the present time. 


Rule 98—Sec. (f) 


Proposed Form: Where new one-wear wrought steel wheels 
are applied by intermediate line, on authority of defect card of 
another intermediate line, in place of OK cast-iron wheels 
standard to car, charge should be made by car owner versus 
the road carded for the difference in value between second- 
prea cast-iron wheels removed and new one-wear wheels ap- 
plied. 

Reason: To clarify intent and in accordance with letter 
from A. C. Browning, File AC 3498—11-20-47. 

Note: We believe that it would be more equitable to require 
the repairing line to confine his charge to the value of new 
cast-iron wheels, as your Committee is of the opinion that 
there would be little or no reason for applying new 1-W 
wheels under such circumstances. However, if the A.A.R. 
rules that no change will be made in the restrictions contained 
in this docket, we would recommend that it be extended to 
include the liability of the delivering line when multiple wear 
steel wheels are applied under similar conditions. 


Rule 101—Item 193 


The note following this item reads as follows: “Note.— 
Secondhand allowance for cast-steel wheels to be value of 
secondhand cast-iron wheels of same capacity.” We recom- 
mend the deletion of this note, and addition to the price column 
for cast steel wheels by inserting the scrap price in the “sec- 
ondhand” column. 

Reason: As these wheels are no longer manufactured re- 
pairing lines should not be penalized by having to allow sec- 
ondhand cast-iron credit value for such wheels. 
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Rule 101—Brake Beam Chart, 1947 Code 


Recommend changing the present dimensions from 5934 
in. to 60% in. (distance between center line of brake head) 
to “60 in. to 60% in.” 

Reason: To conform to the Manual of Standard and Recom- 
mended Practice, sheets E-82A, and Sec. IV, Par. (d) and 
(g) of sheet E-116. 


Rule 107—Item 98 


The second note following this item reads as follows: “No 
charge can be made for placing car on center account off 
center when no worn, broken or defective parts are involved.” 
We recommend deletion and new Item 23-A added to Rule 
108 (a) as follows: “Replacing car on center when no ma- 
terial is used.” 

Reason: It is believed that such no charge items should be 
included in Rule 108 for readier reference. 


Rule 112—Sec. B, Par. 1 


We recommend additional note to table in Sec. B, Par. 1, 
as follows: “Settlement for cabooses will be on the basis as 
outlined in the second note of P.C. Rule 18 with depreciation 
of 3 per cent per annum for the total number of months and 
years between the date built or converted and the month and 
year destroyed, with a maximum depreciation of 90 per cent.” 

Reason: Rules do not cover cabooses at the present time. 


Rule 112—Sec. D, Par. 1 


Proposed Form: Includes tank cars, all steel with tanks 
for non-corrosive commodities. Tank cars, all steel, with 
tanks for corrosive commodities, 5 per cent depreciation rate. 
Tank cars, all steel, which have been converted from non- 
corrosive to corrosive service, or vice versa, 3 per cent depre- 
ciation rate for period in non-corrosive service and 5 per cent 
depreciation rate for period in corrosive service. Tank cars, 


all steel and lined to protect against corrosion will carry 
straight 3 per cent depreciation rate. All other classes of tank 
cars 4 per cent depreciation. 

Reason: We believe that such tank cars should not be sub- 
ject to 5 per cent depreciation. 


P. C. Rule 7 (j) 


The present rule does not require cleaning of pressure- 
retaining valves at time triple valves are cleaned. If it is the 
intent that this work should be done, we recommend the fol- 
lowing change in the seventh sentence: 

Proposed Form: Charge is not permissible for cleaning 
triple valve, control valve or the portions of same, unless dirt 
collector and pressure retaining valve are cleaned at same 
time. 


Rule 8 P. C. Sec. (f) 


Proposed Form: The provisions of Freight Rule 65 are 
applicable to passenger cars. 

Reason: PC Rule 12 covers responsibility for journal bear- 
ings, but no provision is made for journal wedges, dust guards, 
and truck tie strap bolts when wheels and axles are changed 
on account of defects listed in PC Rule 8. 


Index—Freight Rules 


Proposed Form: Axle tubular, use of .. 17, 86, P.C. 7. 

Reason: In order that Par. (q) of Rule 17 can be covered 
in the index. 

Proposed Form: Wheels, A.A.R.X., credits and disposition 

98. 

Reason: Account revision of Rule 98, Par. (c-6) and (c-7). 

The report was prepared by a committee of which R. W. 
Hollon, mechanical inspector, C. B. & Q., Chicago, was chair- 
man and was accepted without discussion except for the 
elimination of Rule 107 Item 256 recommendations for which 
are already in the rules. 
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Boiler Men Present New Ideas 


WW itn a program aimed at developing better methods 
for building and maintaining steam locomotive boilers the 
Master Boiler Makers’ Association met at Chicago on 
September 20, 21 and 22. The attendance of 275 mem- 
bers and guests was the largest number that has ever reg- 
istered for any of the thirty-one annual meetings of this 
association. 

The meeting program consisted of six technical re- 
ports presented by outstanding authorities in the boiler- 
making field and three addresses by guest speakers. On 
Monday morning, September 20, the opening session 
heard C. B. Peck, editor, Railway Mechanical Engineer, 
speak on value of the association and the service rendered 
by its members. The same theme was also the subject 
of an address by O. R. Barefoot, superintendent motive 
power and car department, Canadian Pacific, Toronto, 
Canada, at the Tuesday morning session. On Tuesday 
afternoon E. C. Payne, consulting engineer, Pittsburgh 
Consolidation Coal Company, and chairman, Motive Pow- 
er Committee, Bituminous Coal Research, Inc., addressed 
the meeting on “The Outlook for Coal-Burning Steam 
Locomotives.” 

Abstracts of the addresses and reports are included in 
this issue with the exception of the committee reports on 
staybolt application and maintenance, the cracking of 
boiler plate and the one on cooling down and firing up 
locomotive boilers. These will appear in later issues. The 
officers elected for the year 1948-49 were published in the 
last issue of the Railway Mechanical Engineer. 


President’s Address 


President S. E. Christopherson opened the meeting by 
pointing out the responsibility the boilermakers have in 
meeting the competition of other motive power types. He 
said, “We must broadcast to our home officers the sound 
judgement of our proceedings and must call their atten- 
tion to some additional steam locomotive advantages 
which I know you will bring forth during the present 
meeting. 

‘My own belief is that the demand for transportation 
is such that the steam locomotive boiler will have its place 
as a power unit for many years to come. This is not an 
impossibility but its accomplishment is up to you and I, 
in co-operation with the mechanical engineers, the metal- 
lurgists, the research workers in the steel and coal indus- 
tries, the supply men and the builders. Through this co- 
operation I am sure that a solution to our problem will 
be found. 


“This problem is expressed in two words, “utilization” 
and “availability.” Our goal must be a great improve- 
ment in both. Our last meeting got us started in the 
right direction by showing that, given a new harness, the 
old iron horse can still compete with the new power units. 
The good results obtained by the Norfolk and Western 
in their experiments, which have been described to us, 
give promise of a better future. 

“In reading the mechanical engineering publications, 
you will find that the leading engineers of the country are 
trying to reverse the present trend away from the coal- 
burning locomotive. A general confidence in the coal- 
fired steam boiler is evident in most of these papers. Fore- 
most in their minds is the need for research and industry- 
wide co-operation to achieve standardization of coal and 
of locomotive design, both of which are required if the 
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Association considers six re- 
ports stressing importance of 
increasing competitive posi- 
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steam locomotive is to equal or better the performance of 
its Diesel competitor. 

“Let us be determined therefore, in our efforts to find 
the answers which will make it possible for the steam 
locomotive to meet the challenge of all other power units 
used in the railroad industry.” 

At the conclusion of President Christopherson’s ad- 
dress he asked those attending the meeting to stand in 
silent prayer for the late Roy V. Wright, editor, Railway 
Mechanical Engineer, and an honorary member of the 
Master Boiler Makers’ Association. Mr. Wright, who 
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died on July 9, had accepted an invitation to address the 
opening session. 


Stiglmeier Discusses Motive-Power Trends 


Secretary-Treasurer A. F. Stiglmeier addressed the 
meeting on Monday morning and presented his views on 
the current trends in motive power. He said, in part. 
“While attending the A.A.R. Convention in Atlantic City 
in June of 1947, I felt that many individuals were led to 
believe that steam power was done with and through, 
and that modern steam power would not have much of a 
chance to prove itself. This was largely due to the activi- 
ties of some of the major locomotive builders, who by 
their production set-ups were fully committed to the 
manufacture of Diesel power. 

“A great change in the attitude of many railroad indi- 
viduals is now becoming apparent, relative to proceeding 
with the Dieselization program. True, some railroads 
are strongly in favor of continuing to Dieselize, particu- 
larly the western railroads. However, many are now be- 
ginning to be affected by the increasingly heavy cost of 
parts, equipment and replacement as well as repairs, occa- 
sionally requiring substantial sums of money. The in- 
creasing scarcity and rising cost of oil is also putting many 
into a reflective mood. It is believed that in some cases 
original surveys on fuel economies and cost of mainte- 
nance which partly formed the basis of the decision to 
Dieselize, are no longer representative of conditions today. 
The belief was voiced that the saturation point of Diesel- 
ization will be reached by 1950, and that by that time 80 
per cent of the freight and passenger traffic volume com- 
bined will be steam power ; the switch power will be some- 
what lower. Gas-turbine development, while proceeding, 
is not believed to affect the present competition of motive 
power to any appreciable extent for the next six to ten 
years. On the other hand, it is interesting to note that 
Westinghouse is now working with the Babcock and 
Wilcox Company to produce an improved type of steam 
turbine electric locomotive using a high pressure and high 
temperature boiler. 

In presenting the foregoing, I am not elaborating on 
the above statements and am presently not in a position 
to check the probable accuracy from either the technical or 
economical viewpoints. I am merely trying to relate to 
you the general feeling now beginning to develop that is 
in favor of modern steam power. As you know, in the 
year past orders were placed for steam locomotives for the 
Louisville and Nashville, Chesapeake & Ohio, Pittsburgh 
and Lake Erie and the Nickel Plate and for many complete 
all-welded shell courses. 

“In your 1947 proceedings, on pages 104 to 116 inclu- 
sive there is listed the paper that was presented by C. E. 
Pond, assistant to the general superintendent of motive 
power, Norfolk & Western, at that meeting, on the work 
the N. & W. is doing on steam locomotives, and while 
many will say that the old iron horse is a thing of the past. 
let us say yes, however, only in change in name—to race 
horse.” 


O. R. Barefoot on M.B.M.A. Objectives 


Mr. Barefoot spoke to the Tuesday morning session on 
the relation of development work and the association's 
function in taking advantage of the possibilities of this 
work. He said, “Over the years there have been long 
intervals when progress seemed slow and short periods 
when progress was fast. The momentum of the progress 
of our Railroads have been governed by many factors: 
The public demand from time to time for greater speed 
and additional comforts; the growth of the country; the 
reverses of our economic system, and the formation of 
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mew industries and expansion of those already established, 
all of which resulted in keener competition from other 
means of transport. To my mind the most important 
factor and perhaps the least publicized, is the individual 
who experimented with some new or unconventional 
method, practice or device, and who after meeting with 
clisappointing failures, had the courage, determination and 
Perseverance to accomplish his objective. 

“In this connection I should like to quote a paper pub- 
lished in the Railway Age issue of March 13, 1938, writ- 
ten by A. Giesl Gieslingen: ‘In this country as well as 
abroad, the amount of thought and experimental work 
which has been devoted to this subject is almost alarming 
in view of the relatively meager and conflicting results ob- 
tained. The records in the U.S. patent office alone reveal 
close to a thousand inventions relating to locomotive ex- 
haust and smoke box arrangements, yet it can be shown 
that the efficiency of the exhaust as a draft producer was 


greater sixty years ago than it is today.’ 

“This is rather a startling statement and perhaps rather 
discouraging to some of us, as no doubt all of you are as 
proud of your locomotives as I am of the Canadian Pacific 
units. We believe they are doing a good job, and they 
are, but how efficiently are they operating? The program 
for this meeting discloses that a committee has been ap- 
pointed to study and develop methods whereby the steam- 
ing qualities of the steam locomotive boiler can be in- 
creased. To my mind this is a step in the right direction 
and certainly is an indication that you gentlemen are fully 
aware of the possibilities along this line. I have no doubt 
that more can be done in this way to increase the efficiency 
of the locomotive than any other. In your efforts to cre- 
ate improvements you will undoubtedly encounter many 
disappointments; however, through perseverance, these 
difficulties will be surmounted and eventually something 
worthwhile will be accomplished.” 


The Master Boiler Makers’ Association and Its Members 


By C. B. Peek ` 
Editor, Railway Mechanical Engineer 


One of the greatest businesses jn America is said to be 
the holding of conventions. What is taking place at Chi- 
cago, in this hotel and at the Hotel Stevens, during the 
first half of this week certainly gives the color of truth to 
that statement—five associations representing as many 
sub-divisions of two technical departments of a single 
industry holding their annual meetings all at one time and 
place. The implications of that statement are somewhat 
on the critical side; it raises the questions whether the 
tremendous number of associations, and the meetings 
which they hold, do not constitute one of the more friv- 
olous aspects of American life. 

Let us look for a moment at another aspect of Ameri- 
can life. That is the tremendous pace at which our indus- 
try has advanced during the last half century, and at 
which it continues to advance. As a nation we performed 
miracles of industrial expansion during the war for the 
manufacture of products already well known, and de- 
veloped and got some things into production on a tre- 
mendous scale which were hardly known when the war 
began. Isn’t there a connection between these two aspects 
of American life? 


Meetings Accelerate Spread of Information 


The many voluntary associations and the meetings 
which they hold every year are a big factor in the spread 
of business information. True, there are other media by 
which this is done, but they are more supplementary than 
competitive in their relations and, together, they cause the 
dissemination of business information at lightning speed 
—new practices, new applications of science, new ideas 
for improving a hundred aspects of the job. Indeed, dur- 
ing the war special series of meetings were organized as 
the quickest way by which information required by plants 
undertaking new jobs could be got to everybody con- 


cerned and quality and quantity output stepped up with. 


the least possible delay. 

But that is not the phase of associations which I am 
here to discuss with you this morning. I am asked to con- 
sider with you “What are the benefits of the Master Boiler 
Makers’ Association to the membership and what can the 
members do to make it a better association?” Let me 
restate these two questions without changing the theme. 
“How can the association best serve its members, and how 
can its members best serve the association ?” 

Let us see how it serves its members now. Like all 
others, its committees present reports which give the op- 
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portunity for all to learn of many variations in practice. 
While these reports seldom lead to any general conclu- 
sions as to just what is best under all circumstances, they 
do offer each member valuable help in coming to a clearer 
understanding of the strong points as well as the limita- 
tions of his own practice. 

One of the outstanding characteristics of the programs 
of this organization is the inclusion of at least one sub- 
ject which reaches out beyond the immediate practical 
responsibilities of its members but is closely related to 
them. An example is the subject of pitting and corrosion 
of locomotive boilers and tenders. This subject has been 
under consideration for many years and has been treated 
from a highly practical standpoint in many reports. Sev- 
eral times during the past nine or ten years the study of 
the practical aspects of this problem have been supple- 
mented by contributions from experts in its scientific 
phases. This broadening of the background of knowl- 
edge beyond the immediate requirements of the members 
makes them conscious of the practical limitations of the 
shop in dealing with some of their problems and helps 
them to adapt their own procedure to the underlying facts 
of the situation. ; 

That is one specific example of the way this association 
broadens and develops men. There are other ways. Any 
member who takes part in the work of an association, 
particularly if he participates in the discussions, is going 
to find himself increasing in capacity as a leader. That, 
in itself, fits him to do a better job on his own road, and 
that, in turn, increases his opportunities for advancement. 


An Association Is Its Members 


Before we try to formulate a final answer to the ques- 
tions we are considering let us take another look at the 
nature of an association. We have already seen some- 
thing of the function of associations in general as expe- 
diters of industrial progress. Now, what, specifically, is 
an association? It is not something which can be con- 
sidered apart from its members. In fact, an association is 
its members; not just so many individuals, it is true, but 
its members acting together for the accomplishment of a 
common purpose. That purpose is stated in the Consti- 
tution of the Master Boiler Makers’ Association as “the 
mutual improvement of its members by an exchange of 
ideas in meetings, the reading and discussion of papers, 
and a general interchange of views, so that all may profit 
by the experience of others more proficient in our art.” 
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Since an association is its members, then the underlying 
answer to the two questions we are considering is just 
one answer: what the association does for its members 
is determined by what the members do for the associa- 
tion. The willingness of the members to work for the associ- 
ation, their enthusiasm for its progress and willingness to help 
increase the number of members, all bear directly on the 
quality of the service which they get back. 


How Members May Serve 


There are several specific ways in which members may 
serve the organization. The member renders his first 
service by joining. The strength of the organization and 
the influence of its reports are greatest when all qualified 
men within the field it serves are on its rolls. 

The next service of the member iy to attend the meet- 
ings. The greater the attendance the more representative 
the opinions and experiences which come out in the dis- 
cussions of the reports. There is something in a well- 
attended meeting which affects its whole tone and influ- 
ences the quality of the return which the members get 
from it. 

The third service which the member can render his 
association is to contribute his ideas and experience to 
the sum total of ideas and experience which comes out in 
the discussion. It is a common experience of convention 
attendants that many valuable exchanges take place in 
private group conversations outside the meeting room. 
These may prove of great value to the participants. But 
if they serve to keep important ideas or the fruit of sig- 
nificant experience from the larger audience in the meet- 
ing room, they do little to help the association serve its 
members. 

The fourth service which the member can render his 
association is to accept responsibility when it comes his 
way. Committees have to have members if their jobs are 
to be done. And, if the opportunity offers, let a member 
not hesitate to serve the association as one of its officers. 

Those who are wholeheartedly supporting their asso- 


ciation with their time and thought are never the onc: 
who complain about how little the association does fur 
them, The complaints come from those who do nothing. 
or, like the football player who was not good until he gat 
warmed up and then as soon as he got to sweating good 
was all in, lose their steam before they get well starte. 
It is a general rule that the more one invests of himscli 
and his time in the work of any organization, the more he 
gets in return for it. This comes to him in several way-. 
We have already seen how leadership capacity is devel- 
oped by participation in the conduct of the meetings. Cer- 
tainly, no one gets more out of a committee report ther 
those who have had to dig up the material and put it to- 
gether in the report. 


Both Members and Railroads Benefit 


These benefits are all personal. They belong to the 
individual. But as the individual member gains in knowl- 
edge applicable to his job and in personal capacity and 
breadth of outlook, the railroad which employs him alse 
gets a good return—good enough to justify a liberal poi- 
icy of company support in all relations of the member~ 
to the association, whether these are merely attendance 
at meetings or involve the time to attend essential com- 
mittee meetings. 

One more thing needs to be said with respect to the 
service which an association renders to its members. Nut 
much appears in public discussions of this subject. but it 
is so essential that I can not refrain from mentioning it. 
That is the importance of a good secretary. That and a 
willingness on the part of the members to respond to calls 
for service are a good foundation for continued success. 
You and T know that you have a good secretary. If. 
unlike the expert swimmer who drowned because he was 
a union man—he swam 8 hours, then refused to work 
overtime—you are willing to work overtime on your as- 
signments for the building of good programs, vou will 
continue to give all of your members and the railroads by 
which they are employed more than their money’s worth. 


The Outlook for Coal-Burning Steam Locomotives 


By Earl C. Payne 


Consulting Engineer, Pittsburgh Consolidation Coal Co., and Chair- 


man, 


This is my first opportunity to speak to this branch of the 
railroad industry and considering the changing conditions 
in the field of railroad motive power, you have given me 
a very appropriate subject, “The Outlook for Coal- 
Burning Steam Locomotives.” As master boiler makers, 
it is understandable that you are vitally interested in the 
future of steam motive power and as a representative of 
coal industry, you will understand my interest in the 
future for bituminous coal as a locomotive fuel. For 
many years, approximately 20 per cent of the annual pro- 
duction of bituminous coal has been consumed by the 
railroads. This has been an attractive market requiring in 
excess of one hundred million tons of coal each year. 
There are several groups that would have us believe that 
the coal-fired steam locomotive is obsolete and that other 
types of motive power will eventually replace the 30,000 
steam locomotives which are still in service on the 
American railroads. We must admit that the Diesel loco- 
motive has earned a share of the railroad locomotive busi- 
ness but it is fantastic to assume that the railroads can 
afford to replace all of their present steam power and that 
coal, our only inexhaustible fuel supply has no future in 
the railroad motive power field. These so-called Diesel 
locomotives are really electric locomotives, each with its 
own Diesel power plant. The characteristics of electric 
power are the real attraction to the railroads, so keep your 
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Inc. 


eyes on these developments with steam-turbine electric 
drives, coal-fired gas turbine electric and the high-pressure 
and high-temperature steam-turbine electric locomotives. 

Unfortunately, about half of these steam locomotive: 
which are in operation are over twenty years old and it i> 
obviously unfair to compare the average steam motive per- 
formance with that of the more modern and larger capacity 
Diesel power. We could very well be pessimistic of the 
future competitive position of steam power if our known 
national reserves of bituminous coal were rapidly ap- 
proaching exhaustion. It is well known, however, that 
these coal reserves will supply all of our industrial need» 
for thousands of years and that coal will still be available 
long after our limited reserves of the luxury fuels. both 
natural gas and crude petroleum, will have been ex- 
hausted. Todays rapidly increasing demand for oil bring: 
the unescapable conclusion that petroleum products 
should be used sparingly and intelligently and only for 
such special purposes in which coal is not a suitable 
substitute. 

The newspapers recently carried a brief mention of a 
report which was prepared by the three large builders c/ 
steam locomotives in which they asked the secretary o: 
National Defense and the Association of American Rail- 
roads for a declaration of policy concerning the futur: 
purchases of steam locomotives. These builders have over 
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thirty-five million dollars invested in facilities to build 
steam locomotives and are unable to maintain these fa- 
cilities or retain the necessary manufacturing and engi- 
neering organizations to build steam locomotives if mo- 
tive power replacements by steam power are not required. 
This report points out that there are vast reserves of 
coal in this country and that our natural petroleum re- 
serves are being exhausted at a much greater rate than 
new supply sources are being discovered. It would seem 
tragic to dismantle our manufacturing facilities for steam 
locomotives and rely on oil-burning Diesels in the face. 
of a current necessity for importing crude petroleum to 
supply our peace-time needs. In the event of a national 
emergency, our military demands in modern mechanized 
warfare, in the air and on the ground, would skyrocked to 
the new highs that would certainly seriously curtail, if 
not interrupt, other petroleum products for non-military 
use. 

This reserve and supply situation of liquid fuels is a 
powder keg of uncertainty. We, as individuals, should be 
worried about the supply of distillates for home heating, 
tractors, trucks and our automobiles. The railroads 
should be even more concerned as their Digsel oil de- 
mands increase, particularly in the event of abandonment 
of manufacturing facilities to build and properly main- 
tain coal-burning motive power. 


Synthetic Oil Outlook 


It is quite evident that this petroleum supply situation 
is very serious because the government has proposed a 
nine billion dollar synthetic fuel program which is sup- 
posed to make up the shortage of our natural liqued fuel 
supply in the event of a national emergency. Such an 
emergency may not be imminent but the daily newspaper 
headlines give me no assurance that we can afford to 
abandon coal-burning motive power. 

Natural economic factors will eventually force the 
growth of a synthetic fuel industry as soon as commercial 
processes are perfected to a point where these synthetic 
products can be manufactured and sold in a competitive 
market. Several experimental or pilot plants are now 
being built. It is expected that through this large-scale 
laboratory work, that a manufacturing technique will 
eventually be developed for commercial use. Commercial 
feasibility of producing synthetic oil from coal or natural 
gas is, at present, limited to a few strategic locations in 
which the source of coal or natural gas is directly avail- 
able to the plant site without transportation charges. The 
consuming market for the synthetic products must also 
be directly available without substantial distribution costs. 
Industrial development will, therefore, be limited unless 
tax dollars are poured in to expedite the development and 
construction of new facilities. It would certainly seem 
more rational to restrict the unbridled consumption of our 
limited national reserves of oil and gas rather than con- 
tinue their dissipation for steam generation and space 
heating and for other uses in which coal can be used with 
sacrifice in comfort and convenience. The locomotive 
builders’ report seriously questions the ability of the rail- 
roads to handle the transportation burden during a war 
without major dependence upon the coal-fired steam loco- 
motive. Modern war machines, Diesel locomotives and 
domestic oil consumers will all compete for the distillate 
fraction which represents about 25 per cent (excluding 
gasoline) of the crude petroleum barrel. With import 
reserves cut off in time of war, we can be assured of 
shortages of petroleum products that may even jeopardize 
our national security. Even the petroleum industry now 
pointedly suggests that the coal industry again take over 
the “burden” of domestic heating. 

„The Defense Administration has taken some action by 
discouraging the scrapping of locomotives which are not 
entirely obsolete. Little is being done on a national scale 
to develop new types of motive power to utilize our 
abundant reserves of coal. A relatively small program was 
undertaken three years ago in which nine railroads and 
four coal companies have jointly financed a research pro- 
gram for the development of a coal-fired gas turbine loco- 
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motive. This program is a combination of several research 
projects, the solution for which can only be accelerated by 
the use of more money and men than this small group 
can afford. We cannot expect this pioneering project to 
produce commercially acceptable gas-turbine locomotives 
for burning coal in time to replace obsolete locomotives 
which should now be retired. 


Good Quality Coal Essential 


Public clamor for the abolition of smoke and flyash is 
contributing to this trend to Diesels. Cities and small 
communities have suddenly discovered that the atmos- 
phere that we breathe is rapidly shortening our lives, 
actuarial statistics to the contrary. Our law makers are 
fair game for these crusaders for cleanliness. Excessive 
smoke and cinders from coal-fired steam locomotives are 
nuisances which should be corrected and when old or 
semi-obsolete locomotives burn poor grades of coal of 
improper size, and are required to meet today’s power 
demands, which are beyond their designed capacity, then 
they make a nuisance which the railroads find it easy and 
fashionable to correct by making replacements with 
Diesel locomotives. The quickest way to minimize these 
nuisance factors is to supply a good quality coal, properly 
sized for efficient locomotive use. The coal industry and 
the railroads should undertake to establish standards of 
quality and size for locomotive fuel and if this is not done, 
it is my opinion that the steam locomotive will never be 
able to do an acceptable job: 

The railroads and the coal industry are now concen- 
trating on a research work to develop smoke consumers, 
flyash collectors and such other tools as will be helpful 
to the locomotive crews in eliminating these annoying 
nuisances which have long been associated with the coal- 
fired engine. Some communities are taking a sound and 
realistic view of the railroad smoke and flyash problem 
and are permitting research and development work that 
was all discontinued during the war, to catch up through 
gradual improvements over the next five years rather 
than insisting upon immediate and absolute elimination 
of these nuisances at once. It is my belief that the public 
and the politicians will not insist upon Dieselization for 
smoke prevention when they are fully aware of the eco- 
nomic and national security hazards which result from 
unnecessarily over extending the use of the distillate oils. 

Probably the greatest objection to the average steam 
locomotive is its unfavorable availability when compared 
with that of the modern Diesel locomotive. Most of these 
comparisons are unjust to modern steam power and in 
addition there are numerous old customs and policies in 
handling, servicing and maintaining steam locomotives 
that have not been modernized in keeping with efficient 
and acceptable practices. As a matter of direct interest 
to you as master boilermakers an analysis of the troubles 
which cause a loss of steam locomotive availability has 
just been made from data contributed by six railroads. 
Over twenty thousand delays and/or failures have been 
classified and approximately ten per cent of the total were 
due to troubles with the boiler or superheater. You gen- 
tlemen know, much better than I, whether it is possible 
that some of these troubles could have been prevented 
by improved methods or preventative maintenance. 


RaAILRoAD Fair To REOPEN IN JuNE, 1949. A “bigger and 
better” Railroad Fair will open at Chicago in the latter part of 
June, 1949, Major Lenox R. Lohr, president of the fair, has 
announced. The 1949 exposition, said Major Lohr, was re- 
quested by many civic and school groups because of the fair’s 
educational value and its portrayal of “Americanism.” The 
5,000-seat grandstand for the presentation of the pageant 
will be enlarged and many new exhibits will be added. The 
area of the fair will not be extended, but better utilization will 
be made of the existing grounds, Major Lohr explained. The 
1948 Railroad Fair, which closed on October 3, attracted over 
2,500.000 visitors in 76 days. 
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Welded Boilers and Alloy Steels 


This topic has been divided into two parts for convenience in 
presentation, one devoted to the practical aspects pertaining 
principally to details of the welded boilers, the second dealing 
with the metallurgical and technical phases of alloy steels that 
might be used in the construction of welded boilers. 

It has been found that no welded locomotive boilers have 
been constructed of alloy steels. The information presented, 
therefore, is confined to carbon-steel welded boilers. It is 
hoped that ultimately alloy-steel boilers will be in use and the 


Six railroads will have 
69 boilers with welded 
shells of carbon steel 
in service by the begin- 
ning of 1949—Locomotive 
builders and steel manu- 
facturers present data on 
weldability and properties 
of alloy steels for use in 
welded locomotive boilers 


information presented in this part of the report should be 
considered in the nature of a progress report. It is, perhaps, 
inevitable that the first welded locomotive boilers should have 
been made of carbon steel since the characteristics of such 
steel are well known and the change from riveted to welded 
construction did not involve too extensive a departure from 
previous practice. It is hoped that the information on alloy 
steels in the second part of this report may throw some light 
on the problems involved in welding alloy steels, and lend 
some encouragement to the progressive railroads that are 
considering welded alloy-steel boiler shells. 


Welded Boilers in Service 


Five railroads in the United States and one railroad in 
Canada have welded boilers in service. The oldest welded 
boiler is the one built for the Delaware & Hudson, which was 
put into service late in September, 1937. After ten years and 
eight months of service and 452,300 miles no work has been 
necessary on the shell, nor has any sign of weakness been 
found in either the welds or other parts of the shell. A second 
and larger welded boiler was put in service on this road in 
November, 1946. After one and one-half years and 82,500 
miles of road service no repairs or indication of stress have 
been found on inspection. This is a radial-stayed wide-firebox 
type of boiler with three shell courses. 

The Chesapeake and Ohio has five welded boilers that were 
placed in service in June, 1947. To date, these boilers have 
given satisfactory service. The Chicago and North Western 
also has five welded boilers in service. These were put in 
service between July 2, 1947 and May 29, 1948. The working 
pressure and allowable pressure is 300 Ib. per sq. in. They 
differ from the C. & O. boilers in not having a dome; an 
inspection manhole only being provided. The service has been 
satisfactory to date. 

The New York Central System has one all-welded boiler 
and twenty-four welded shell course assemblies. The all- 
welded boiler was put in service in December, 1946. It has 
a dome welded to the second course and an allowable steam 
pressure of 280 lb. per sq. in. The working pressure is 265 1b. 
per sq. in. The twenty-four boilers with welded shell 
courses have been put into service at various dates be- 
ginning November, 1947. These boilers have three welded 
courses and a welded front flue sheet. Ten additional weld- 
ed shells are on order. These are similar to the twenty- 
four described above in that they consist of three welded 
courses and a welded front flue sheet. They differ in that they 
will have a dome welded to the second course. The welded 
boilers have given very satisfactory service to date. 

The Milwaukee has ten welded boilers but only four have 
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heen put in service at the present time. The first was place- 
in service in August, 1947 on a Class 4-8-4 locomotive as a 
replacement for a riveted boiler with a shell of A.S.T.M. 
A-204-39 Grade A steel which had failed after seven years ci 
service and a number of shell course repairs. The other three 
that have been put into service were installed on other locu- 
motives as conditions required. The remaining six will be 
similarly installed. The first welded boiler has been in service 
about eleven months and has made 66,000 miles. No evidence 
of any distress or weakness has been found when the peri- 
odical inspections have been made. 

The Canadian Pacific has two welded boilers. They were 
built in January and February, 1946, for 4-6-2 type locemo- 
tives. They do not have domes but do have manholes in the 
top of the third (dome) course. They were shopped ior 
general repairs after 119,162 and 115,064 miles respectively. 
They have now accumulated a total of 182,000 and 228.0% 
miles. Thorough inspection at the time of general repairs 
showed no evidence of any weakness. This railroad has vr 
order ten additional welded boilers, which are to be fusicn 
welded except the firebox. They will be applied to 2-8-2 type 
locomotives which are receiving conversion. 7 

From the above figures it appears that by the beginning oi 
1949 or soon thereafter there will be a total of 69 boilers with 
fusion welded shells in service. It is true that with the excep- 
tion of the first D. & H. welded boiler, which has a verv 
satisfactory service record, none of them have been in service 
long enough to prove definitely that they will be superior 
to riveted boilers. However, the fact that new riveted boilers 
were beginning to show evidence of failure in a shorter period 
of time than the welded boilers have been in service is 
definite reason to anticipate that the welded boilers will out- 
perform the riveted ones. The results justify the decided 
trend toward welded construction of locomotive boilers ant 
shows a progressive attitude on the part of the mechanical 
departments of the above roads. 


Alloy Steels for Welded Boilers 


By Robert L. Heath 
Engineer, Climax-Molybdenum Co. 


In the A.S.T.M. specifications you will find that carbon- 
molybdenum, nickel, and manganese-vanadium steels all have 
about the same specified minimum tensile strength. Each stee! 
is also weldable. But, each alloying element influences the 
behavior of the steel in an individual way and this should he 
the guide for selection of the proper composition. 

Some of the properties of carbon-molybdenum steel whic 
are useful in locomotive boilers are the free-scaling charac- 
teristics which promote good surface quality, superior ele- 
vated temperature strength for firebox sections, and freedom 
from temper brittleness. I do not know if the serviceability 
of a locomotive boiler is affected by the use of a steel which 
has been embrittled by heating in the range of about 8350 tn 
1,100 deg. F., such as might be done in a stress-relieving heat 
treatment; but molybdenum is known to decrease and ofter 
actually to eliminate temper brittleness. Nickel has the advan- 
tage of improving the toughness of normalized or slowiv- 
cooled steels at low temperatures. However, I was surprisoi 
to find the following statement in an article entitled “Design 
and Construction of Staybolted Fireboxes” in the April 1028 
issue of The Railway Mechanical Engineer: “Much wo-k 
was done with the nickel steels and it was proven that nicke. 
strongly inhibits strain-aging effects.” I am sure vou wi! 
find the use of vanadium is a more effective way to reduce 
the tendency for strain aging in some steels. (F. F. Frankti-. 
“Use of Carbide-Stabilizing Elements to Improve Wele- 
ability of Plate Steels,” The Welding Journal, p. 20-23—26-2s. 
January, 1948.) 
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Strain aging is a loss of toughness which occurs in some 
steels after straining and aging for a long time at room tem- 
perature or a shorter time in the “blue heat” range of tem- 
perature which includes the temperatures at which boiler 
steels operate. Some of these effects were described by Ray 
McBrian at the 1947 annual meeting of our association. There 
are many complex metallurgical factors involved in the be- 
havior of boiler steels in service and I must emphasize that 
no steel, however attractive it might appear, is a proper sub- 
stitute for good workmanship and sound design. 

If you have any doubt about the ability of welded alloy 
steels to withstand vibration, fatigue loading, or other types 
of repeated stresses, just think of the thousands of welded 
aircraft propellers that have been made of alloy steel and the 
large number of welded locomotive frames made of alloy steel 
which are now running satisfactorily on your railroads. 

One reason you are required to stress-relieve a welded 
boiler is because the welding operation introduces a hardened 
zone adjacent to the weld and the heating and cooling also 
creates multi-directional stresses in the joint which might 
cause the steel to fail in a brittle manner if not relieved. 
These hardened zones are found in carbon steels as well as 
alloy steels and the effect is usually greater in larger sections. 
Some of your unsatisfactory experiences with riveted boilers 
are caued by unrelieved stresses in the presence of a corrosive 
influence, a phenomenon called stress-corrosion cracking. 


Steels and Their Edge Preparation 
By A. J. Raymo 


Works Manufacturing Engineer, 
Baldwin Locomotive Works 


The Baldwin Locomotive Works conducted developmental 
work to determine the usability of certain types of steel for 
the welded construction of boilers and the most economical 
as well as suitable types and methods of edge preparation for 
such materials. At the present time there seems to be only 
two compositions of steel in which boiler users are interested, 
or in which their design and use experience is sufficiently 
comprehensive to merit their full confidence. These steels are 
the reliable A.A.R. M-115, representative of probably 90 per 
cent of all locomotive boiler experience, and the 2-14 per cent 
nickel steel as. identified by A.S.T.M. Specification A-203. 

For purposes of brevity and because of the known use of 
these two materials in welded construction to date it need only 
be stated that all tests for material weldability and develop- 
ment of joints having physical characteristics equal to the 
base material have been satisfactory. A possible primary 
point of interest in connection with material weldability tests 
is to record that with the two compositions of steels, joints 
were made by both manual and machine methods of welding. 

The M-115 material was welded with electrodes of the 
equivalent composition, namely, AWS Grade E 6010-6020 
type electrodes. The A-203 material was welded manually 
with a (1)—AWS 6010 type electrode, (2)—2-%4 per cent 
nickel electrode and (3)—Grade E-7010 electrode. Machine 
welding on this material was done with a low carbon filler 
rod, and with a material having a 1-% per cent nickel con- 
tent. In all instances, in the stress-relieved condition the 
joints developed values appreciably above minimum specifi- 
cation requirements for the base matetrial. 

It was felt, however, that weldability and suitability of a 
material could not be reckoned on the basis of chemical and 
metallurgical characteristics alone and that any investigations 
of weldability characteristics should embrace normal fabricat- 
ing procedure conditions and variables. 

Edge preparation is considered a primary variable, particu- 
larly so since edge treatment of plate is also covered by prac- 
tically all boiler code specifications. For purposes of study and 
comparison, types of edge preparation were defined as ma- 
chined and as flame cut. A machined edge was considered 
to be a bright smooth surface as produced either by planing or 
by chipping. An acceptable flame cut edge was one produced 

y a mechanically regulated torch, with the resultant surface 
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smooth and free of all oxidation of a scale nature. Normal 
oxidation without scaling as evidenced by color ranging from 


. gray to moderately dark blue was not considered detrimental 


and was not removed. 

All types of joints and methods of welding previously 
indicated were then made up in duplicate and tested. Under 
such conditions the only primary variable was the edge 
preparation. All results indicated conclusively that there was 
no possibility of selecting a preferred method of edge prepara- 
tion that could be based upon the superiority of joint physical 
properties. In making known the results of our findings, our 
intent is merely to indicate that either method can be used 
with confidence and with the knowledge that the method is 
acceptable and good. 

The total project was further diversified by consideration 
of the effects of stress-relieving. Half of all specimens pre- 
pared were tested in the welded condition and half were tested 
after stress relieving. 

The physical properties developed by the stress-relieved 
specimens were definitely better than the properties of the 
non-stress-relieved specimens. However, the properties de- 
veloped by the non-stress-relieved specimens were by no 
means marginal relative to minimum base material specifica- 
tions, and were uniform in all characteristics. 

Inasmuch as there are so many opinions about the benefits 
and necessity for stress relieving welded pressure vessels, I 
am desirous of avoiding any controversial position as might 
be established by a dogmatic pronouncement that stress reliev- 
ing is not necessary prior to placing a boiler in service. I am 
going to limit my position to realm of expression of personal 
opinion and conviction, that in the light of my understanding 
of all considerations involved. I would be willing to be respon- 
sible for placing a boiler in service without prior stress 
relieving. 


Welding Tests of Nickel Steel 
By J. W. Crossett 


Development & Research Division, 
The International Nickel Company, Inc. 


Considerable work has been done in various laboratories 
on the welding of nickel-steel boiler plate of the type covered 
by ASTM Specification A-203 by both the manual and sub- 
merged-arc methods and in all cases when the proper tech- 
nique was employed the mechanical properties of the welded 
nickel steel were superior to the carbon steel. 

One investigator conducted tests on one-inch plate, both of 
plain carbon and of nickel steel. The carbon-steel plate was 
the type furnished under ASTM Specification A-30 “Boiler 
and Firebox Steel for Locomotives.” In this investigation 
double-V joints were used and the plates were 36 in. long 
and 4-14 in. wide, with the welds along a 36-in. edge. Eight 
sets of specimens were shaped by flame cutting and five were 
machined prior to welding. The welds were made with an 
automatic machine using the submerged-arc process. 

Two of the plain carbon-steel plates and four of the nickel- 
steel plates were tested in the as-welded condition and three 
of the unalloyed plates and four of the nickel-steel plates 
were stress relieved at 1,150 to 1,175 deg. F. subsequent to 
welding. This procedure was used to obtain a comparison 
between the types of plate used, method of joint preparation, 
type of filler wire and efficacy of the stress relieving treatment. 
After the plates were welded they were X-Rayed in accordance 
with the A.S.M.E. code requirements and no defects were 
detected in any of the welds. The plates were then cut into 
test coupons on a band saw and carefully machined to dimen- 
sions required in the ASME Code U-69. 


Test Results 


The results clearly show that the weld strength is inde- 
pendent of the method of shaping the joint prior to welding, 
both flame-cut and machined joints giving similar value. 
[Data showing all test results, not included in this abstract, 
were presented with Mr. Crossett’s paper—Editor.] The post 
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heat treatment lowered the yield and tensile strength with only 
a slight change in the ductility. It would appear also that the 
type of rod used did not have much effect on the strength of 
the weld metal. 

The per cent elongation developed in the free bend test was 
clearly superior for the nickel-steel plates in comparison to 
the values obtained on the carbon-stcel plates. Charpy key- 
holt notch impact tests demonstrated that the nickel-steel had 
higher impact strength than plain carbon steel at all of the 
test temperatures. 


Strain Aging 


In any structure, such as a locomotive boiler which is rolled 
to shape, the resistance to strain aging is an important factor. 
The impact test is commonly used to measure the resistance 
of steels to strain aging. 

An investigation to determine the strain-aging resistance 
of a series of carbon steels containing various percentage of 
carbon from .13 to .27 per cent and a series of nickel steels 
with 1-4 to 4-% per cent nickel was conducted by The Inter- 
national Nickel Company, Inc. These steels were all normal- 
ized prior to testing to insure a strain-free condition. The 
specimens were then stressed five per cent and aged at various 
temperatures. The impact values at room temperature for the 
normalized carbon and the nickel steels were not greatly 
different but after straining and aging at the test tempera- 
tures, the values of the carbon steel decreased materially 
whereas the nickel steel remained unchanged. 

These laboratory tests demonstrate that increased strength 
and toughness may be obtained by the use of welded nickel for 
locomotive boilers and the experience with welded pressure 
vessels of nickel steel in other industries indicate that the 
material is suitable for use in welded locomotive boilers. 
Based on the results of these tests it appears that a nickel- 
steel locomotive boiler could be satisfactorily and safely 
welded by the submerged-arc process, using a plain carbon 
welding wire and a lime type coated nickel-steel electrode to 
repair any weld defects detected by X-Ray. 


Manganese-Vanadium Steel 
By T. W. Merrill 


Metallurgist, Vanadium Corporation of America 


The mechanical properties and the weldability of manga- 
nese-vanadium plate steel are described here with the thought 
that this material can be very useful to the railroad industry 
as a boiler and firebox material. The steel was developed 
more than fifteen years ago and has been used in large 
quantities since then, chiefly as a high-tensile hull plate for 
welded ship construction. With this background of use for 
weldments where pre- or post-heating is out of the question, 
and with our extensive and continuous study of its mechanical 
properties, we are confident that manganese-vanadium plate 
steel can do an excellent job in highly stressed, welded boiler 
construction. 

To determine specifically the best welding practices for 
this plate steel in steam locomotive boiler construction, numer- 
ous tests have been made by steel makers, locomotive builders 
and railroads. A recent test will be described since the results 
are typical of the properties of weldments of this steel. [Mr. 
Merrill’s paper containing details of the welding procedures, 
the microstructures of the welds, and data on the chemical 
and physical characteristics which are not included in this 
abstract. In his paper he acknowledged the permission 
granted by the Alco Products Division, American Locomotive 
Company and the New York Central for the welding infor- 
mation which he used—EbitTor]. 

These welding tests were made on the one-inch plates of 
manganese-vanadium steel of average composition (0.14 per 
cent carbon, 0.99 per cent manganese, 0.25 per cent silicon, and 
0.09 per cent vanadium). Two common methods of welding 
were used, the submerged arc process and the manual shielded 
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metal are process, the former being the most favored meth: 
for present boiler construction, and the latter being necesxir: 
for a small percentage of the welding of boilers in less acce-- 
sible locations. 

Tensile tests showed that the welded joints, and the wili 
metal alone, were as strong as the original plate. Reduce: 
section tensile tests across the submerged arc weld showed a 
strength of 80,420 pounds per square inch as compared with 
the tensile strength of 79,450 pounds per square inch for the 
plate alone. The corresponding strength of the manual wei: 
was 82,640 pounds per square inch. All weld metal tensile 
specimens had strengths of 84,380 and 84,000 pounds per 
square inch, respectively, and elongations of 25.5 and 22.3‘; 
in 2 inches. Face bend and side bend tests specimens from 
each weldment were bent to the maximum extent without 
cracking. These tests were carried out in accordance with 
A.S.M.E. boiler code requirements. 

Two other kinds of weldability tests have been made on 
manganese vandium steel, the Tee-bend test and the under- 
bead cracking test, both of which confirm the fact that thi- 
steel is readily weldable. 

Vanadium is beneficial to the weldability of steels for sev- 
eral reasons, chiefly in preventing excessive hardening and in 
resisting grain growth. Generally those alloys which are 
strongest in promoting hardening of steel are the most detri- 
mental to weldability, a term used to signify the ease wit) 
which a steel can be welded successfully. Vanadium, wher 
present in a steel in an amount greater than about 0.08 per 
cent, increases the strength of steel during most heat treat- 
ments, but it decreases the tendency of the steel to transform 
to martensite during rapid cooling. This is because the 
vanadium combines with the carbon to form carbides which 
do not readily dissolve at elevated temperatures (in austenite |. 
and thus act as nuclei during cooling and discourage the 
super-cooling necessary for the formation of the hard anc 
brittle microconstituent, martensite. This lesser tendency to 
harden increases the toughness while retaining a high useful 
strength in the weld. It has often been noted that vanadium 
increases the toughness of cast steel, presumably by effecting 
the formation of a finer as-cast structure. The toughness of 
forgings is likewise improved by vanadium through the 
formation of a finer and more uniform grain size. By analogy 
it can be assumed that these same reasons would account for 
the improvement in the properties of a weld of vanadium- 
containing steel. 


Comments on Mr. Merrill’s Paper 


A written discussion of the paper on manganese-vanadium 
steel by T. W. Merrill was prepared by C. N. Loeffler and 
R. W. Curtis, American Locomotive Company, and presente: 
at the meeting. The abstract of this discussion follows: 

A number of alloy steels have been used in the past with 
varying results. It is admitted that for higher pressures and 
‘consequent higher efficiencies of steam locomotives, it 
might be desirable to resort to alloy materials in order te 
keep within the weight limitations of the locomotives. With 
this in mind a welded alloy-steel boiler is logical for modern 
steam power. 

The so-called weldability of alloy steels varies. The 
hardening characteristics of some alloys precluded their use 
in making a successful welded joint without special prepara- 
tion of the material. In these cases it is necessary to preheat 
to make a successful weld. This, of course, increases the 
costs of fabrication. The results cited in Mr. Merrill’s paper 
were obtained on test plates which had not been preheated 
Additional tests conducted at the American Locomotive 
Company's Dunkirk plant showed good physical propertie- 
from test plates which had likewise not been preheated. 
Other tests showed that satisfactory joints could be obtained 
by welding manganese-vanadium steel to carbon steel, both 
by the use of submerged arc and manual electric welding. 

Further test work will be done within the next 30 to 60 
days to prove the ability of maganese-vanadium steel to 
withstand severe flanging operations. 

Since the American Locomotive Company built the first 
welded boiler in 1937 many welded shells have been con- 
structed, all of which are giving excellent service. All of 
the welded boilers and welded replacement shells built to 
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date by this company have been constructed of carbon steel, 
and to the writers knowledge, none have suffered from caustic 
or intercrystalline embrittlement, primarily due to the ab- 
sence of rivets and the attendant lapping of one plate over 
another at the joints. 


Welding Stainless Steels 
By H. L. Miller 


Metallurgist, Republic Steel Corporation 


We have been conducting a series of tests at the Milwaukee 
Railroad shops in regard to welding 18 per cent chrome side 
sheets into existing boilers that have had side sheet failures. 

A considerable amount of testing of various types of rods 
for welding the stainless steel plates to plain carbon and also 
14 per cent Moly steel plates has been completed. 

Without going into too much detail as to successes and 
failures, we have found that in butt welding 18 per cent chrome 
to \% per cent moly or common steel plate, the best practice 
has been to use a 25/20 stainless steel rod (E310 AWS Spec.) 
to build up a strip of weld metal along the edge of the plate 
about 3/16 in. of weld. This takes two or three beads. Copper 
bars placed on one or both sides of the plate are used in this 
operation. The idea back of this is to obtain a band of nickel 
chrome austenitic stainless to weld to the carbon or moly 
plate and cut down the hardness in the welded zone—espe- 
cially when welding to moly steel. This strip of weld metal 
is very ductile and can be welded to either carbon or moly 
steel, using the same E310 rod. Welds obtained are very 
tough and strong. The fusion zone and heated zone in parent 
metals on both sides of the weld will be in better condition 
than when the 18 per cent chrome is welded directly to the 
carbon or moly plate. The weld metal zone acts as a cushion 


between the two types of plate and helps to relieve the differ- 
ence in expansion and contraction between them. 

The expansion of common steel or moly steel is on the order 
of 14.3 compared to 10.0 for the 18 per cent chrome. In run- 
ing butt welds, stainless to carbon steel, with the submerged 
arc we obtained beautiful, sound structure and rather low 
hardness in the welded zone but when we got up to a 30-inch 
long bead the contraction difference in the welded zone be- 
tween the steels set up a lineal stress along the weld which 
caused cracking in the stainless steel near the end of the weld 
along the fusion zone line. There seems to be a limit to the 
speed and length of continuous weld that can be made between 
these two types of unequal expansion. In hand welding, using 
the 25/20 rod and the built-up edge, we have been able to make 
very good welds in both vertical and horizontal positions. 

With regard to welding common steel flues to stainless flue 
sheets, we used E 6010 rod to weld flues in the W. & L.E. 
switcher built in 1930. The tubes and type A flues in this 
boiler have been removed and reset four times since 1930 and 
have caused no trouble in leaking or cracking bridges. The 
sheet holes were countersunk 45 deg. half way thru sheet. 
Tubes were applied by light rolling in only, no beading being 
done. The end of flues projects 4% in. beyond face of sheet and 
the flues were welded in with 1% in. 6010 rod and beaded 
over while hot. No copper ferrules were used. In removing, 
a 45 deg. countersink tool is centered in the flue holes and 
the weld milled down to the original depth in the sheet. A 
diamond point gouge loosens the tube in the sheet for re- 
moval, and as previously noted, we have not cracked a single 
bridge in four removals of flues. 

Welding of syphon tubes or American arch type side sheet 
tubes to flanges of 18 per cent chrome steel should be done 
with 25/20 E 310 rod. In welding fire door flanges the same 
rod should be used. In welding staybolts into side sheets, 
either 6010 or 6015 may be used depending on design and 
location of welds. This phase is covered in the topic on the 
welding of staybolts. 


Inereasing the Steam Locomotive’s Availability 


This report will endeavour to show from the contributions 
of its various committee members wherein the availability 
of the steam locomotive can be improved. 


R. W. Barrett on Inspection Laws 


It is the belief of this writer and in this he speaks as a 
representative of the Canadian National that in view of the 
great advances that have been made in the building, repair- 
ing, and maintenance of steam locomotive boilers and their 
appurtenances, there is ample justification for a change in 
the inspection laws to permit a longer period between tube 
and flue renewals, flexible staybolt cap removals and the re- 
moval of lagging and jacket from boiler barrels for external 
examinations, thus increasing the availability of the steam 
locomotive. 


Tube and Flue Renewals 


The removal of tubes and flues due to heavy scale forma- 
tion or mud, is, or should be considered as being due to 
neglect to provide adequate feedwater treatment and lack of 
systematic blowing down. Water treatment has now reached 
a high state of efficiency and there is no excuse for plugged 
boilers. 

The three main reasons for removing tubes from locomo- 
tive boilers are the expiration of period of service allowed 
by Federal laws, fire cracking of tube beads extending into 
the tubes and tube sheets and cinder cutting. 

Where fire cracking cinder cutting is present, railroads 
remove and repair their tubes irrespective of whether the 
full four years of service has been obtained or not, and 
would do so even if the period of tube renewals were set at 
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six years instead of four. Why then should we be compelled 
to remove tubes and flues at the end of four years of service 
when fire checking and cinder cutting are not evident and 
where the flues are reasonably clean and free from scale? To 
be sure, a year’s extension will be granted upon request after 
examination by an authorized inspector, yet to do this neces- 
sitates returning the locomotive to a given station, with- 
drawing it from service and performing necessary stripping 
for examination. This in many instances involves consider- 
able work and loss of service time. 


Removal of Flexible Staybolt Caps 


It is conceded that the detection of broken flexible stay- 
bolts by hammer testing inside of firebox is somewhat more 
dificult than with rigid staybolts, yet experienced Boiler 
inspectors can detect broken flexible staybolts by hammer 
tests. 

It is considered, however, that the extremely low percent- 
age of broken flexible staybolts found in relation to the num- 
ber of caps removed from sleeves, justifies a further ex- 
tension of the period between cap removals. The experience 
of railroads would indicate that this period should be the 
same as that of tube renewals. A careful check made by the 
author of 440 locomotives showed that 205,279 flexible caps 
were removed and a total of 80 broken bolts were found. 


Lagging Removal 
It is required that jacket and lagging be removed within 
the stated period, so that an examination can be made of the 
exterior surfaces of the boiler to discover any defects that 
might be present. The possible defects that can be found at 
such examination are leakages and cracks in barrel courses. 
Inspectors can testify after long years of examining 
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barrels of locomotive boilers, that there is no such defect 
found on removal of lagging that did not show some evidence 
while the jacket was on. Some railroads re-tube their loco- 
motives on a mileage basis; this may often mean re-tubing 
in two- or three-year periods. On that account lagging is 
often removed at the tube renewal to avoid the necessity of 
re-shopping engine to remove lagging when due. This is 
unwarranted and costly. 


Shop and Terminal Handling 


E. H. Gilley, general boiler foreman, Grand Trunk, reported 
on repair work as it affects availability. An abstract of his re- 
port follows: 

The shopping of the locomotive for classified repairs 
should be so arranged as to coincide with the dates of the 
annual, two-year and four-year tests, and the repairs made 
should assure the locomotive remaining in service until the 
next shopping period with the minimum of roundhouse 
maintenance. 

The number of locomotives assigned to a region or 
district should be divided into four equal groups with re- 
spect to their flue and lagging renewal due dates so the shop 
would have a definite number of general repairs each year, 
thereby giving the shop a balanced program of classified 
repairs. 

An ideal setup for the rapid handling and inspection of 
steam locomotives would be one in which the facilities 
would be situated in sequence from the inbound track to 
the outbound track; that is, coal dock, cinder pit, wash 
rack, water station and inspection pit, with sufficient cross- 
overs provided to enable an engine to be moved up out of 
turn which conditions require. Upon arrival of an engine on 
the inbound track, it should first be coaled and the sand box 
filled with sand, then moved to the cinder pit and the fire 
dumped. From the cinder pit the engine would move to the 
wash rack for cleaning of the running gear and machinery 
and filling of the tender with water. The engine would then 
move over the inspection pit where inspection would be 
made of both the machinery and boiler and at which time the 
greasing operation would be performed. From the inspection 
pit the engine would move either to the dispatch track or 
into the roundhouse, depending upon whether or not any 
work reported by either the machinist or boiler inspector 
would require housing of the engine. 

The increased availability of a steam locomotive is, in 
my opinion, a question of the rapid handling of each loco- 
motive at the terminal rather than a change of the rules and 
regulations which would extend the time of the various in- 
spections and tests, and it is a problem for the individual 
railroad to work out based upon service requirements and 
facilities available for the handling. 

Harry C. Haviland, supervisor of boilers, New York Cen- 
tral, reported on the effect good terminal procedure has 
on the availability of steam locomotives. In doing so he 
quoted from two articles published in the Railway Mechani- 
cal Engineer on the enginehouse procedures used for the 
N.Y.C.’s Niagaras. One appeared on page 364 of the July, 
1947, issue, the other on page 413 of the August, 1947, issue. 
He also introduced evidence to show that the poor grade of 
coal obtained for steam locomotives had an adverse affect 
on its availability. 


Experience of the Reading 


B. G. Kantner, general boiler inspector, Reading, pre- 
sented the following list of items that have been determined 
by experience on his railroad as probable means for increas- 
ing the serviceability of steam locomotives: 

1—Application of roller bearings to locomotives. 

2—Application of cast-steel bed frames. 

3—Back cylinder head and exhaust port should be integral 
with cylinders. 

4—Avoid built-up construction as much as possible, as mul- 
tiplicity of parts means loose parts and added repairs. 
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5—Be certain to carry in stock sufficient spare units in orce: 
to avoid embarrassing loss of time awaiting material. 

6—Use mechanical lubrication for all parts requiring Jubr:- 
cation. 

7—Maintain an efficient repair plant for proper and promp: 
repair of auxiliaries such as pumps, injectors, lubricator, 
feedwater heaters, etc. 

8—Make all parts accessible for proper inspection and rt- 
pair. 

9—Engine inspection pit should be sufficiently deep to per- 
mit sensible and proper performance of inspection and repair- 
as required. 

10—Be careful to apply piping in proper manner and avoid 
springing pipe into place with resultant strain which can 
cause leaks or breakage. 

11—Use welded pipe fittings in place of threaded connec- 
tions. 

12—Use metallic hose in place of rubber hose between en- 
gine and tender and at rear of tender, particularly for stean:- 
heat connection. 

13—Use corrugated expansion joints on piping where ex- 
pansion difficulties are encountered. 

14—Place sander traps where easily accessible. 

15—Protect sander pipes with old rubber hose covering 
locations subject to wear. 

16—Keep steam piping out of locomotive cab wherever 
possible. 

17—Design and maintain cab so that it is comfortable arc 
convenient for use by engine crew. Keep all holes closed in 
cab. 

18—Use handrail stands of design to permit easy removal 
of handrail. 

19—Remove air-pump and power-reverse brackets from 
attachment to boiler to avoid leaks and cracked boiler sheets. 

20—Keep all studs possible out of boiler sheets. 

21—Re-study smokebox arrangement for possible improve- 
ment in design and arrange for more careful inspection an: 
maintenance of drafting equipment. 

22—Make boiler jacket easily removable in sections. 

23—Arrange for proper maintenance and repair of super- 
heater units and apply unit guards to prevent cutting of the 
units. 

24—Probably the greatest savings in locomotive repair ani 
maintenance costs with increased availability may be obtained 
through proper chemical treatment of boiler feedwater sup- 
plies with competent supervision. 

25—Emphasis should be placed on thorough inspection at. 
proper repair and maintenance work, and the workmen shoul: 
be provided with proper tools and with adequate lighting ~ 
that the best of workmanship may be obtained. Cleanline:- 
must also be emphasized, and it must be kept in mind that 
work too hurriedly performed may be poorly done and may rr- 
quire being done the second time. 


Minimizing Repair Work 


L. G. Murray, general boiler foreman, Western Marylan«. 
presented the following report on methods that will increa~ 
availability. 

The following are several practices which with minimum 
cost will greatly decrease boiler repairs and thus increas 
availability. Seal welding in the firebox, along with a spra: 
nozzle contribute substantially to the availability of the loc- 
motive to run month after month without trouble from leak 
staybolts and seams. Firemen should be cautioned against in- 
discriminately opening the fire door. Every road failur: 
should be investigated, followed up with measures, to pre- 
vent similar failure in the future. Alert supervisors with rigic 
inspection will eliminate break downs traceable to poor work- 
manship. In mapping out plans to increase availability a sur- 
vey should be made of the time the locomotive spends in th: 
terminal. 

Is the locomotive speedily inspected after the engine me 
leave it? Must it wait to be placed in the roundhouse ? Analy: 
any bottlenecks. Some may be difficult to break. Some can te 
eliminated by better planning. Expedite classified repairs ™ 
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stripping and cleaning locomotive before it goes into shop for 
repairs. With study the supervisor can spot other places where 
repairs can be cut. Consult the men in the shops. Their first 
hand experience will give you many tips on cutting down the 
time in the shops. 


Progress on the N. & W. 


W. S. Garrett, general boilmaker, Norfolk & Western, pre- 
sented the following report: 

The progress that has been made is shown in the following 
comparison of N. & W. statistics for the years 1923 and 1947: 


1923 1947 

Steam locomotives owned, Dec. 31.... 1,037 514 

Steam locomotives mileage................ 22,407,162 19,576,903 

Tractive power lb. miles (millions) 1,198,995 1,779,000 
Miles per locomotive day (total 

ownership) 0... eeececeseseseeeseeceessesseneaes 59.2 104.3- 


These figures, on a total ownership basis, include all yard 
and switching service, and all reserve locomotives even though 
some of them may not have been used during the entire year. 

With a 48 per cent increase in tractive power pound miles 
required to handle the business, locomotives owned have been 
reduced 50 per cent and average daily locomotive miles has 
been increased 76 per cent, this within a period of 25 years. 

Average daily mileage, including unserviceable and stored 
days, for our roller-bearing equipped steam locomotives, for 
the year 1947, was as follows: 


Miles 
4-8-4 Passenger locomotives, Class J............-.::::::::seee-+ 481 
2-6-6-4 Single expansion articulated loco. Class A............ 218 


2-8-8-2 Compound articulated loco. Classes Y5 and Y6......178 

There is not the slightest reason to believe that we have 
reached the ultimate in design and operation of the steam 
locomotive. Too much has been accomplished in the last few 
years to make this idea tenable. 

Perhaps the greatest advance toward improved availability 
has been brought about by the water chemist. We now get 
85 per cent of our locomotive boiler water through treating 
plants, but we do not intend that any untreated water be used 
in any of our boilers from which high availability is expected. 
Should the crew in case of emergency take water at an un- 
treated supply the engineman is required to so report at the 
end of his run, and the shop forces are required to drain the 
tender and refill with treated water before again offering the 


locomotive for service. 

Through the use of anti-foam compounds, we have reduced 
foaming reports to a system average of about one in each 600 
dispatchments. Terminal blow-down, except for a ten-second 
blow to remove sludge, has been practically eliminated. The 
elimination of terminal blowing has saved about thirty min- 
utes in bad water territory at each dispatchment. 

To meet federal requirements, a locomotive must be taken 
out of service once each month. To obtain maximum availa- 
bility, all work required to assure successful operation for 
another month must be taken care of at this period. This is 
especially true of boiler work because of the time lost in re- 
lieving the pressure and again firing up, even when only a 
minor job is to be done. Careful scheduling of monthly in- 
spections to avoid congestion, and the washing of boilers on 
the third shift where least interference is offered to regular 
maintenance crews are of great help in handling inspection 
work promptly. 

The seal welding of staybolts has possibilities for improving 
availability. We have several test installations, three of which 
have been in service for more than a year. So far the only re- 
pairs necessary has been the removal of one bolt due to 
cracked weld. Many out-of-service hours could be saved if 
staybolt leakage could be entirely overcome. 

At the present time, superheater units are our biggest head- 
ache in the availability problem. We have recently established 
the practice of removing all units in important power at each 
annual inspection. At this time, we renew all cinder shields 
which will not last another year, regrind all joints, replace re- 
turn bends that show visible defects, and wash the inside with 
inhibited acid to remove scale formation. We are still having 
too much trouble with leaking joints, burst back end return 
bends, cinder cutting, and breaking off under the joint. So far, 
we have not been able to develop inspection and repair sched- 
ules which will enable us to obtain a full year of trouble-free 
service from superheater units. 


Committee 


The members of the committee are R. W. Barrett (chair- 
man), chief boiler inspector, C. N.; E. H. Gilley (vice-chair- 
man), general boiler foreman, G. T.; H. C. Haviland, super- 
visor of boilers, N. Y. C.; B. G. Kantner, general boiler in- 
spector, Reading; L. G. Murray, general boiler foreman, 
W. M., and W. S. Garrett, general boilermaker, N. & W. 


Improving Steaming Qualities 


The committee believes its report should not deal with items 
that have been so thoroughly covered in the past, but rather, 
with ideas and suggestions that are either relatively new or 
have not been given a great deal of publicity. 


Ashpans 

Most discussions concerning locomotive ash pans have to 
do with ways and means of admitting or excluding air from 
the pan. However, the main function of the ash pan is to 
contain all of the ash which it has been necessary to remove 
from the fire in order to maintain the fire in good condition, 
and to contain this ash without risk of burning grate rods, 
grate straps, or grates until the time when it can be dumped 
into an ash pit. 

The ashpan plays a much more important part in the suc- 
cessful operation of the locomotive today than it did several 
years ago, as several conditions which did not exist in the 
earlier period now have an important bearing on the present 
day situation. 

First, the application of stokers to the larger passenger and 
freight locomotives during the past several years has had 
an effect upon the ashpan situation since it is an undisputable 
fact that, after a locomotive has been equipped with a stoker, 
it will be worked harder and handle more tonnage at higher 
speeds than was the case when hand fired. As a result, the 
coal consumption per square foot of grate per hour is much 
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greater than before and consequently the amount of ash, 
which has to handled by the ashpan, is proportionately greater 
than it was with the hand fired operation. 

Second, when the length of the freight-locomotive run was 
extended to include two or more divisions and the passenger- 
locomotive run to include from two to a half dozen or more 
divisions, it became necessary to condition the fire several 
times en route by shaking the grates. Then, as no provision 
was made for the disposition of the ashes, if dumped, the 
ashpan, because of its limited capacity promptly became an 
important, and sometimes a controlling factor in determining 
just how far the locomotive could run before being cut off and 
replaced by another locomotive. In other words, irrespective 
of the serviceable condition of all other parts of the locomo- 
tive, a situation had now arisen wherein the locomotive was 
only as good as its ashpan and disregard of this fact was 
merely inviting disaster in the shape of burned out grates, 
and engine failure and a train delay. 

Third, while the locomotives have greatly increased in size 
during this period, a much greater increase has been made 
in the ratio of grate area to heating surface in order to reduce 
the combustion rate per square foot of grate. This has re- 
sulted in a firebox which is not only longer, but is much wider 
than formerly and, as the width of the ashpan hopper, which 
is located between the locomotive frames, remains the same, 
the ashpan wings are of necessity correspondingly wider and 


(663) 115 


flatter with less slope to the hopper. Consequently, the capaci- 
ty of the hopper represents a smaller percentage of the total 
ashpan capacity than in the earlier locomotives and, because 
of this and the flatter wings, a greater percentage of the ash 
and fire finds a lodgement on the wings. As this creates a 
situation which might result in the burning out of one or more 
sections of grates, and consequently an engine failure, some 
means are usually employed to blow or wash the ash and 
fire off the wings and into the hopper after each grate shak- 
ing. This usually consists of a pipe line from the boiler 
located along each outside edge of the ashpan wing and pro- 
vided with a series of small holes or slots which emit small 
streams of water under boiler pressure to blow, or wash, 
the ash and fire off the wings and into the hopper, whenever 
the fireman opens a valve in the line. 


Coal a Factor 


Fourth, largely as the result of war requirements, subse- 
quent overseas shipments, strikes and so forth, the quality 
of the coal which it is possible to obtain for use on the present 
day locomotive is inferior to the coal which was formerly 
available for locomotives and while it is a problem to burn 
some of it, it is a major problem to find a place for its re- 
mains. 

Fifth, while the amount of ash to be carried in the ashpan 
per locomotive trip has been greatly increased because of the 
greater amount of coal consumed, due to the use of stokers, 
to the extended runs, to the larger grate areas, and to the 
use of coal with a higher ash content, it has not been found 
feasible to compensate for this condition by providing a cor- 
responding increase in the capacity of the ashpan. One reason 
is that the increase in the size of the boiler has reduced the 
space between the mudring and the locomotive frames, which 
was formerly available for the ashpan. Another is that the 
tendency toward a horizontal grate in the present day locomo- 
tives in place of the sloping grate of the earlier locomotives 
has still further reduced the available space for the ashpan, 
and the net result of these two changes, as far as the ashpan 
wings are concerned, is that they are nearly flat with but 
little slope to the hopper. In fact, they are frequently so 
close to the grate shaking rods and straps that these interfere 
to a considerable extent with the movement of the ash from 
the wings to the hopper. 

As regards the question of air admission to the ashpan, the 
generally accepted rule is that the air opening into the ashpan 
should be about 14 per cent of the grate area. However, as 
some have been of the opinion that, inasmuch as a supply 
of air sufficient for complete combustion should be available 
-at all times and in such quantity as to preclude any possibility 
of a vacuum in the ashpan, it might be advisable to provide 
larger air openings into the ashpan in order to insure that 
such would be the case, the question was open for investiga- 
tion. 

Sometime ago an opportunity was afforded, during a stand- 
ing test on one of the railroads, to make a limited study of this 
matter. In this case, the mountain type freight locomotive 
under test had a grate area of 73.5 sq. ft. of 10,584 sq. in. 
with an air opening through the grate of 22 per cent or 
2,326.5 sq. in. The air opening under the mudring into the 
ash pan amounted to 55.4 per cent of the air opening through 
the grates. The object of the investigation was to determine 
the results as this air opening into the ash pan was gradually 
increased until it was equal to the air opening through the 
grates. As usual, the human factor was eliminated by as- 
signing an expert fireman to this job and any test in which 
the boiler pressure of 250 lb. per sq. in. was not maintained 
continuously, without opening the pops, was discarded. The 
coal factor was eliminated by the use of double screened coal. 

With each enlargement of the free air opening into the ash 
pit, the fire was so affected as to cause loss of steam pressure. 
It was possible to regain maximum steam pressure easily when 
the ratio of the free air opening into the pan to that through 
the grates was .81, a little more difficult as .967 and not at 
all at 1.07. 


Grates 


As in the case of ash pans, discussions of grates are usually 
contered upon particulars relative to the eype of design of 
grates, the per cent of air opening, and the method of ad- 
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mitting air. The chief concern of the boilermaker, howev:: 
is with the maintenance and operation of the grate equipmer 
including not only the grate bars and grate frame themselv:- 
but also the accessories, including the grate straps, grate rci. 
grate pins, shaking levers, grate locks and fulcrums. Unius- 
tunately, in some shops, the grates are usually not applied urti 
just before the locomotive is to be fired-up for test and the 
impression that one sometimes gets, judging by the spec! 
with which the work is hurried along, is that the most im- 
portant thing about the job is to get it over with as quick’: 
as possible so that the night gang can have the locomotic< 
fired-up and ready for test when the day gang arrives in the 
morning. 

As far as the back shop is concerned, the application of the 
grates commences with the location and securing of the grate 
center and side frames and the boilermaker who is doing th:- 
work is very apt to encounter trouble at the very start. a- 
the actual dimensions of the firebox of old locomotives at 
the grate line (top surface of the grates) seldom agree wit? 
the dimensions shown on the drawing. As an illustratio:. 
in an actual case the width of the firebox, according to tke 
drawing, was 9014 in. but actually was 90 1/16 in. at the 
front, 905 in. at the center, and 89 11/16 in. at the rear. « 
variation of 15/16 in., due to the fact that the mudring hz. 
sprung out a little at the center, or because the bend in ite 
side sheets was too low. Incidentally, variations such a 
this can be eliminated in cases where side sheets are being re- 
newed by pulling the mudring in to its proper location and bs 
providing the boiler foreman in charge of the application œ 
side sheets with a set of gages consisting of 34 in. rods, each 
of which is as long as the proper width of the firebox on one 
class of locomotive, so that, when applying sheets, the prope: 
width can be maintained by the use of the gauge. 

When the widths are incorrect and the side sheets are rit 
to be renewed, the frame should be chipped to suit, rather than 
planed to suit the narrowest dimension, since in this case 
the frame will bear against the sheet at only one spot. The 
next step is to locate the frames so that all are the same di~- 
tance from the flue sheet, and also at the same level, and are 
at the proper lateral distance from each other, and then to 
secure them so that they will not shift. Frequently the center 
frame supports, if old, have to be built up, or fitted with a 
shim to compensate for wear. Dead grates, which are merely 
filler blocks to take up the space between the rocking grates. 
and the flue and door sheets, and are made necessary by the 
different lengths of fireboxes in the different classes of locr- 
motives, can now be trimmed to provide the specified clear- 
ance between them and the rocking grates and applied. The 
rocking grates can then be connected together with the gran 
straps and, if the old straps are to be used, they should te 
straightened, and the holes plugged up and redrilled to = 
size 1/16 in. larger than the grate pins. The rear end oi 
the outside straps of each pair should include a jaw to receive 
the connecting rod as this arrangement shortens the rod con- 
siderably as compared to one connected to the center of the 
section and reduces its tendency both to sag when heated ani 
also to restrict the movement of the ash to the hopper. 

The connecting rods, if the old ones are used. should iw 
straightened, and the holes plugged, if worn badly. and the 
holes at the rear end redrilled. The shaker fulcrums show: 
be removed and the slack in the pin hole eliminated by rear:. 
ing, or by plugging and redrilling, and the pin renewed `! 
necessary. The holes and pins of the shaker locks and also «t 
the shaker levers should receive the same attention. and =!’ 
slack taken out of the shaker locks, and the entire fulcru- 
assembly mounted on the back head. With the shaker lever- 
locked in position, the connecting rods connected to th 
shaking levers and the grates leveled up by laying a plawi 
on them, the front ends of the connecting rods can be hel: 
up in the grate strap jaws and the holes scribed. When the-: 
holes are drilled and the rods connected, the grates should © - 
level when locked. 

As far as the enginehouse is concerned, the proper mair- 
tenance of the grate equipment requires that the grates a-- 
grate shaker rigging be inspected by the boiler inspector ea:: 
time that the locomotive arrives at the engine terminal, 3:' 
any defects such as improper clearances between grates ar: 
grate frames; warped grates or grate frames; warped grate 
rods or grate straps; missing grate pins or split-keys: < 


Railway Mechanical i 
NOVEMBER Tai 


ack in the grate shaker locks corrected. The condition of 
1e grates themselves can be noted when the inspector goes 
ito the firebox to inspect staybolts, arch, and flues, and the 
onition of the rigging can be noted from the ground. If this 

done, the grates should be in good condition at all times 
nd the possibility of engine failures greatly reduced. 


Water Circulation 


The water in the horizontal fire tube type locomotive boiler 
irculates by the amount it requires to replace what is evap- 
rated; and when this is not sufficient to produce rapid cir- 
ulation, particularly in the forward part of the boiler, there 
> a sluggish movement of the water resulting in a poor 
teaming locomotive. 

“The report included a discussion of the beneficial effect of 
rch tubes, Security Circulators and Thermic Syphons on 
“ater circulation and evaporation which is omitted in this 
bstract.—Editor. 

-Another approach to the circulation problem is to use a 
vater-tube boiler. This raises certain problems in connection 
vith obtaining a structure equal in strength to the conven- 
tonal locomotive boiler. The best arrangement appears to 
e a water-tube firebox in connection with a fire-tube barrel. 
several such locomotives have been built in the past but did 
iot prove to be successful. If a water tube firebox is used 
or a locomotive boiler it is possible to raise the operating 
’ressure to approximately 600 Ib. per sq. in. and increase 
he final steam temperature to 900 deg. F., thus giving a sub- 
tantial increase in the thermal efficiency of the locomotive. 
\ paper presented at the 1947 annual meeting of the Master 
3oiler Makers’ Association discusses this subject and includes 
t forced circulation locomotive boiler design suitable for any 
»ressure and temperature up to 600 Ib. per sq. in. and 900 deg. 
7. with a structural strength equal to that of the conventional 
ocomotive boiler. 


Carry-Over and the Superheater 


The generation by the boiler of the required amount of 
steam is not the only requirement for maximum power and 
:ficiency. It is also necessary that the steam be superheated to 
1 high temperature. From this standpoint, it is necessary 
to consider the boiler and superheater as a unit. Ideal design 
ind operation of the boiler would be such that nothing but 
Iry steam would ever enter the dry pipe. Unfortunately, 
conditions are such that this is not always the case and carry- 
over of water and other impurities does occur. Various 
devices are available for the prevention of carry-over into 
the superheater, throttle and cylinders, such as the electro- 
matic foam-collapsing system and the dryer with outside 
discharge valve. This subject is covered in a paper presented 
before the American Society of Mechanical Engineers in 
1944, 


Back Pressure and Mechanical Drafting 


The horsepower lost in the locomotive cylinders due to the 
back pressure used for producing and ejecting the steam and 
gases through the stack may be as high as 1,200 hp., de- 
pending of course on the size of the locomotive and the maxi- 
mum back pressure used in operation. 

In addition to tests of mechanical draft fans on the Atchison, 
Topeka & Santa Fe in 1913, experimental installations were 
made within the next decade by other roads including the 
New York Central, the Frisco, the Chicago, Burlington & 
Quincy and the Northern Pacific. Also, several induced- 
draft-fan installations were made on locomotives in Germany, 
Switzerland and Argentina; however, all the foreign appli- 
cations were to turbine-driven locomotives. 

All these experimental installations of induced draft fans 
on locomotives in the United States were discontinued because 
of the difficulties encountered which at that time seemed in- 
superable. These difficulties usually involved one or any 
combination of the following: 

1. Insufficient fan capacity at high rates of steaming. 

2. Rapid erosion of fan blades by cinders. 

3. Frequent bearing failures caused by high fan speeds and 
high front-end temperatures. 

4. Difficulty in controlling fan speed in accordance with 
the combustion rate. 
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The primary problem of the N. & W. development, as an- 
ticipated, has been the erosion of the fan blades by cinders. 
That. this problem is well on the way to being solved js in- 
dicated by the fact that the service life of the first fan impeller 
was 104 hours and the present fan impeller is still in service 
after 1,000 hours of operation. Five experimental fan im- 
pellers of various materials have been service tested thus far, 
and it is expected that the next impeller to be tested will 
attain a service life greater than 2,000 hours. 

The experience gained so far with this locomotive has 
proven that the arrangement is entirely practicable and that 
coal-burning switching locomotives can be redesigned to in- 
corporate an automatically controlled firing system using 
mechanical draft and a mechanical stoker, with the result 
that locomotives now considered costly to operate could show 
an improved overall economy. 

Some of the advantages to be gained with this type of 
locomotive are: much longer periods between servicing; in- 
creased engine output due to lack of back pressure on the 
cylinders (cylinders exhaust free to atmosphere and the fan 
turbine is driven by live steam) ; less attention required from 
enginemen, thereby increasing the work that the engine may 
do in a given period; and better combustion due to the proper 
regulation of the fuel and air supply, therefore, contributing 
to a reduction in smoke. Another important advantage of 
maintaining the boiler pressure by automatic controls is that 
gained by allowing the fireman more time for observation of 
signals for the safety of operation. 

At the present time the Norfolk & Western Railway is in 
the process of converting a second switcher of the M-2 class. 
This indicates that the progress of the development has been 
satisfactory and should soon be successfully concluded. 

Based on the knowledge that has been gained from the de- 
velopment pioneered by the N. & W. automatically controlled 
switcher it seems quite feasible that a similar application of 
mechanical draft could be made to a large road engine. 

For example, the fan requirements of a 6,000 hp. steam 
locomotive with a maximum combustion rate of 15,000 Ib. of 
coal per hour would be approximately 100,000 c.f.m. of gases 
at 700 deg. F. This corresponds to a firing rate of 110 Ib. 
of coal per sq. ft. of grate per hour with a possible maximum 
of 50 per cent excess air. The static pressure across the fan 
for this condition should be 15 in. water. Such a fan, as 
recommended by the L. J. Wing Manufacturing Company, 
would have a 72-in. diameter fan impeller and operate at 1,750 
r.p.m. requiring 395 brake horsepower. With steam at 275 
Ib. per sq. in. and 700 deg. F. the water-rate would be ap- 
proximately 35 Ib. per brake horsepower hour or 14,000 Ib. 
of steam per hour. 

In speculation, it is interesting to note that if a conven- 
tional 6,000 hp. steam locomotive had to exhaust at back 
pressures of 30 to 40 Ib. at maximum rating in order for the 
exhaust nozzle to provide draft, and that if mechanical draft 
were provided to reduce this back pressure to 5 or 6 Ib. an 
estimated 27 to 30 per cent of the total steam used or ap- 
proximately 30,000 lb. of steam per hour could be saved. 

Considering the amount of steam required to drive the 
turbine it appears then that a total net saving up to 16,000 
Ib. of steam per hour might be probable with the use of tur- 
bine driven mechanical draft. 


Committee 


The members of the committee are Arthur Williams 
(chairman), vice-president, The Superheater Company: 
G. E. Lauterbach (vice-chairman), supervisor of steam 
power plants, N.Y.C.; W. H. Keiler, I.C.C. locomotive in- 
spector; R. G. Kelley, assistant to the president, Waugh 
Equipment Company; B. E. Larson, mechanical engineer, 
Locomotive Firebox Company; F. R. Milligan, general boiler 
inspector, C.P.; F. D. Mosher, research engineer, The Stand- 
ard Stoker Company, and A. H. Willett, vice-president, 
American Arch Company. 


Discussion 


A written discussion of this paper prepared by Vernon 
L. Smith, chief draftsman, Atchison, Topeka, & Santa Fe, will 
appear as a separate article in a later issue of the Railway 
Mechanical Engincer. i 
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power, E.I.) 


Locomotive 


Officers Discuss 


Maintenance 
Problems 


With a registration of 653 mem- 
bers and guests and a total mem- 
bership exceeding 1,800 interest 
in current problems brings out a 
lively discussion on many points 


This year’s meeting of the Locomotive Maintenance Offi- 
cers’ Association, held in conjunction with the meetings of 
the Coordinated Mechanical Associations at the Hotel 
Sherman, Chicago, September 20-23, inclusive, not only 
had the largest attendance of any annual meeting of the 
association—635 members and 18 guests—but, for the 
first time, had the largest registration of any of the five 
member associations of the coordinated group. This 
year’s meeting culminated work of several years to build 
up the L. M. O. A. as a representative cross section of 
officers and supervisors interested in and responsible for 
the maintenance of motive power by increasing the mem- 
bership from all sections of the country and building a 
program that would attract these men to the annual meet- 
ing. The program this year was dominated by reports pri- 
marily concerned with the problems of the maintenance of 
Diesel-electric locomotives and the relation of the oper- 
ation of this type of power on the road to the problems of 
maintenance. An average daily attendance at the 


Railway Mechanical Engineer 
NOVEMBER, 1948 


P. H. Verd, C. M. Lipscomb, 
Third Vice-Pres. Sec-Treas. 
(Superintendent of motive (Assistant to schedule 
power end es dene supervisor, Mo. Pac.) 


C. D. Allen, 
President 


(Shop superintendent, Ches- 
apeake District, C. & O.) 


L. M. O. A. sessions of close to 700 indicated that the 
program was not only of real interest to a greater number 
of men than were registered in the L. M. O. A. alone but 
that the discussion of all of the papers and addresses indi- 
cated a desire on the part of these railroad men to get all 
the information they could on these currently important 
motive power maintenance problems while at Chicago. 
Important as the subject of Diesel-electric maintenance 
seemed to be the L. M. O. A. program was balanced by 
an address and two reports that dealt with the maintenance 
of steam motive power and a committee report on per- 
sonnel and employee relations, all of which subjects 
brought out discussion of such length as to leave no doubt 
that while the Diesel-electric locomotive may be holding 
the center of the stage at the moment the practical men 
who have to keep the locomotives of the country in shape 
to handle trains on,call are fully alive to the fact that the 
maintenance of steam power is still the railroads’ major 
problem, and that to be indifferent to its importance is 
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just to invite high maintenance costs and inefficient oper- 
ation. An address by C. B. Hitch, chief mechanical offi- 
cer, Chesapeake & Ohio, drove home, in no uncertain 
terms, that steam power can do a real job at low cost if 
the right kind of facilities are provided for its maintenance 
and if the right kind of use is made of these facilities— 
both in the back shop and in the engine terminal. Engine 
terminals also came in for their share of the attention and 
a well-prepared committee report, under the chairmanship 
of C. E. Pond, Norfolk & Western, brought out into the 
open the real facts about engine terminals and what can be 
accomplished if management recognizes that obsolete 
facilities at an engine terminal can be a very expensive 
luxury. This report, because of the necessity of reproduc- 
ing drawings in connection with it, is not included in this 
issue ; it will appear later. 

Other addresses and reports presented at the 1948 meet- 
ing were: Operating Abuses and Their Effect on Diesel 
Maintenance, by J. D. Loftis, chief of motive power and 
equipment, Atlantic Coast Line; Importance of Locomo- 
tive Maintenance, by John M. Hall, director, Bureau of 
Locomotive Inspection, Interstate Commerce Commis- 
sion; Personnel Training With Diesel Specialization ; 
Maintenance of Mechanical Equipment on Diesel-electric 
Locomotives; Maintenance of Electrical Equipment. on 
Diesel-Electric Locomotives; Retooling A Shop For 
Diesel Repairs; Diesel Locomotive Terminal Facilities ; 
and Enginehouse Inspection and Maintenance of Roller 


Bearings. These last six subjects were technical reports 
Abstracts of most of the reports and addresses mentionec 
appear in this section of this issue of Railway Mechanica' 
Engineer; the report on the maintenance of the electrical 
equipment of Diesel-electric locomotives appears in the 
Electrical Section of this issue. 

During the last day’s session of the association S. O. 
Rentschler, vice president, Elgin, Joliet & Eastern, and 
past president of the L. M. O. A. made the presentation 
of an honorary life membership plaque which was te 
have been conferred upon the late Roy V. Wright at the 
annual meeting “in recognition and appreciation of his 
active interest in and service to the Locomotive Mainte- 
nance Officers’ Association”. The plaque was accepted by 
C. B. Peck, editor, Railway Mechanical Engineer who 
remarked, in part, that Mr. Wright’s interest was 
“prompted by a conviction that this Association met a 
real need that no other organization in the railroad field 
could fill” and that “the solid progress it has made in its 
relatively short history has been a source of real satisfac- 
tion to him”. The plaque has been placed in the hands of 
Mr. Wright’s family. 


President Allen’s Address 


In calling the meeting to order, on Monday, September 
20, President C. D. Allen, shop superintendent, Chesa- 
peake & Ohio, retraced some of the history of the associ- 
ation, from its beginning ten years ago with a member- 
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ship of 87, and the work that has been done by officers, 
committee members and membership-at-large to bring the 
association to its present state of over 1,800 members. 
He reminded those in attendance that the association now 
stands with a broad opportunity to accomplish three things 
of great importance to the railroad industry: to improve 
maintenance methods and reduce the cost of repairing 
steam locomotives; to make available the maintenance 
experience of years of steam locomotive operating and 
repair practice for the benefit and guidance of those who 
now find themselves faced with the problems of main- 
taining a newer type of motive power and the opportuni- 
ties in “Human Engineering” about which latter subject 
he remarked, in part: “Many will affirm—none will deny 
—that in the field of the human element lies our greatest 
opportunity for the quickest possible improvement at 
the lowest capital outlay. To the older men in the busi- 


ness, alert and eager to keep abreast of the times, we are 
obliged to bring the information so diligently sought by 
them; to those of the older school, still apparently un- 
mindful of the epoch-making changes taking place, we 
have the responsibility to arouse their interest while 
some time remains for them to keep up with the times ; 
to the younger school—and we are delighted to see so 
much of their vigorous participation in our work—we 
hold forth the means of self-improvement and advance- 
ment, along with mutual advantage to the railroads for 
which they work. Thus we hold commanding positions in 
matters of steam and Diesel locomotive maintenance 
and are also out in front in the matter of man-power 
improvement.” 

The names of the new officers and executive commit- 
tee members elected for the ensuing year were included 
in an article which appeared in the October issue. 


Importance of Locomotive Maintenance 


By Mr. John M. Hall 


Director, 


You are all advocates of preventive maintenance which I 
have heard defined as “a maintenance procedure that permits 
those in charge of the mechanical department to run the job, 
rather than to have the job run them.” 

This definition, while apt, fails to mention that preventive 
maintenance is based on the sound theory that if the signs 
are read right and the right things are done in the right time 
and in the right way, engine failures will seldom be experi- 
enced. It affords the most effective means of preventing 
failures and avoiding accidents and costly repairs. 

I would like to emphasize inspection because it is the basis 
of locomotive maintenance and freedom from accidents. Ex- 
perience has shown to all of us that the only safe policy is 
full recognition of the fact that potential accidents lurk in the 
shadows of what may often be considered as apparently in- 
significant defects, or the overlooking or failure to report 
items that should have attention before a locomotive is started 
on its trip. 

Like the battle that was lost for want of a horse shoe nail 
the iron horse fails at times for want of a somewhat similar 
simple part. An example of this kind of failure occurred a 
few months ago when a locomotive, tender, and all cars of a 
Passenger train were derailed, seriously injuring twelve per- 
sons and slightly injuring twenty-seven, due to a tender brake 
hanger falling and fouling a switch point rail. The top pin 
ot the hanger had lost out; the presence of a cotter about 
the size of a horse shoe nail, properly spread, would have 
prevented the accident. 

The value of inspections in the maintenance of locomo- 
tives depends upon the thoroughness of the inspections, the 
integrity and clarity of the reports, and the amount of interest 
displayed by the foremen and others having jurisdiction over 
repairs. It is desirable that the officer charged with the duty 
of passing upon inspection reports and the character of the 
repairs to be made have thorough knowledge of the require- 
ments and be endowed with sound judgment in order that all 
repairs may be made in proper time and place. It might seem 
unnecessary to say that the decision as to what repairs shall 
be made should not be based on expediency, but unfortunately 
this is often the case. 


Daily Inspections a Real Clue 


Many mechanical officers and supervisors do not take full 
advantage of the opportunity afforded by the daily inspection 
reports to keep informed of the sufficiency and durability of 
Tepairs made from trip to trip. We often find the same de- 
fects repeatedly reported, with evidence that repairs had been 
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attempted each time reported. This should be ample warning 
that the methods of repair were not effective, that progress 
was not being made, and that time and money were being 
wasted. Comparisons of the items reported on individual 
locomotives from trip to trip will point out ineffective repair 
methods, pay big dividends in reduction of defects, greater 
security, and reduced cost of repairs. If a defective condition 
is repeatedly reported, it is evidence that there is something 
wrong; therefore, the cause should be sought and a per- 
manent remedy applied. It should at all times be borne in 
mind that the degree of thoroughness with which repairs 
are made may mean the difference between success or failure 
in the matter of keeping locomotives in proper condition. 

The carriers enjoying the greatest success in maintain- 
ing locomotives in a high state of repair are those having 
a systematic outbound as well as a systematic inbound inspec- 
tion. The outbound inspection is not necessarily as elaborate 
as the inbound inspection but it should consist of inspection 
of all parts to which repairs had been applied to ascertain 
whether or not the repairs had been properly made, a general 
looking over of the locomotive including interior of the fire- 
box, and test of injectors, feed-water heating equipment. 
water level indicating devices, brake and signal equipment, 
lighting equipment, train control equipment, and all other 
special devices. 

I have referred to running repairs and tests first because 
that is the big job often accomplished under the pressure of 
time, a job that requires continuous vigilance and never- 
ceasing effort. There are, however, other major factors that 
have a large influence in maintaining locomotives in proper 
condition. The design, the material, the character of original 
construction, and the character and sufficiency of back shop 
repairs influence the ease or otherwise with which locomotives 
may be maintained. Quality repairs must be applied at each 
back shopping if development of defects while in service is 
to be minimized. 

Here again inspection plays a major part. It is a recog- 
nized principle of all successful production methods that 
thorough inspection of each component part, and of the as- 
sembled unit, is essential in the control of quality. When 
locomotives are shopped for general repairs all parts should 
be thoroughly cleaned and inspected. All repairs needed to 
restore wear and place all parts in good condition should be 
properly applied in order that the locomotives may re-enter 
service in such condition that major renewals will not be 
needed during the expected term of service between shop- 
pings. This statement holds true even if the locomotive may 
not be of the most modern type. So long as a locomotive is 
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to be continued in use, it should be turned out after each 
general repair with unimpaired original integrity. 

Inspection again has its part after repairs are completed 
because at times the back shop is more interested in quantity 
production than in future maintenance problems. Obviously, 
it is a difficult and costly undertaking for the running repair 
forces to attempt to maintain a locomotive in proper condi- 
tion if turned out of the back shop with numerous irregulari- 
ties existing or in imminent process of development. 

The task of maintaining locomotives in serviceable condi- 
tion is generally looked upon as wholly on the mechanical 
department, but whether we would have it so or not, the fact 
remains that the attitude of the operating officers, because of 
the authority exercised over the use of locomotives, and also 
in other directions, has a large bearing on what can be ac- 
complished by the mechanical department, therefore, the best 
results can be obtained only by full cooperation of both. While 
this is the age of accomplishments through the use of ma- 
chinery, in the final analysis success depends upon dealing 


with men rather than with machines, in other words, we may 
say that this is the age in which we have come to realize that 
success depends upon mutual understanding, coordinatior. 
and cooperation. 

The turn of events has finally brought us to the point where 
we can and should again look for continued improvement in 
locomotive condition and dependability. However, this turr 
has in some instances induced a tendency to accent superier 
maintenance practices in connection with locomotives pro- 
pelled by power other than steam and to soft pedal the better 
maintenance practices as applied to the bulk of the stear 
locomotive stock, except the most modern of these locomotives 
and those used to haul name trains. The first requirement 
for any locomotive, irrespective of the source of power, a: 
set out in Section 2 of the Locomotive Inspection Act, is that 
it be maintained in proper condition and safe to operate with- 
out unnecessary peril to life or limb. It is hoped that al! 
concerned with locomotive maintenance will constantly bear 
this in mind. 


Engine Terminal Modernization 
Is Needed 


During a meeting of this association last September, there 
was considerable discussion of the need for locomotive facili- 
ties to handle steam and Diesel locomotives as a combined 
facility; steam and Diesel locomotives as a separate facility, 
together with the possibility that some railroads might find 
it necessary to convert present facilities from steam to Diesel. 

The situation is the aftermath of misunderstanding, com- 
bined with a lack of knowledge of Diesel locomotive require- 
ments. Steam locomotive facilities have been neglected so 


There is definite need to 
make a thorough study of 
the engine terminal prob- 
lem in order that a pro- 
gram of modernization can 
lead to the provision of 
terminal equipment which 
will make possible future 
service at reasonable cost 


long that lack of progress has become an obsession. Had 
modern facilities been developed through proper engineering 
and with a thought to operation together with actual mainte- 
nance needs availability of the steam locomotive might have 
presented a much brighter picture. Our present facilities 
stand as a monument, in a good many cases, to the most 
inefficient we have known, and bid fair to remain that way. 

There is definite need for a thorough study of terminal 
facilities, for both steam and Diesel-electric locomotives, to 
meet future economic pressure. We should look upon every 
operation with a thought to revitalizing them. It may be 
necessary to close present facilities and relocate them at more 
strategic points. 

There are many schools of thought on the manner in which 
general repairs to Diesel locomotives are to be handled. It 
might be well to consider a joint facility, fully equipped with 
modern machinery to perform all operations completely to 
rebuild Diesel engines, traction motors, main generators, and 
all auxiliary equipment. A shop of this character has many 
possibilities. It offers to a group of railroads a facility other- 
wise restricted to one railroad’s ability to meet the high cost 
of equipping a shop to take care of its own needs. It will 
also reduce overhead costs to a railroad that would other- 
wise attempt to equip its own modern shop. 

The cost of returning equipment to the original manu- 
facturer, in addition to time lost in transit, makes a facility 
of the type herein mentioned an additional advantage. Re- 
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duction in inventory will also be realized by making available 
a maximum amount of repair parts. 

The foregoing catches the average railroad man off balance 
because of its departure from the conventional. If we are 
to obtain maximum economy inherent in Diesel-electric loco- 
motives, we must depart from the orthodox manner in which 
maintenance is carried today. Railroads have been setting 
up, and continue to set up, facilities in most cases inadequate 
to a point of low efficiency because they are handicapped 
by the relatively small amount of money available for mainte- 
nance facilities. If a like amount, or even less, were available 
for a joint facility, greater efficiency at a lower cost would 
be obtained. 

Some thought should also be given to the possibility of 
a central oil reclaiming plant with a filter waste renovating 
unit to make discarded filter useful for journal box packing. 
The more operations that can be performed at a joint shop. 
the greater will be the tendency to reduce the cost of its 
operations, and offer to a railroad a central Diesel general 
service shop that will tend to deliver the highest type of 
ieee and in turn assure the longest life to mechanical 

evices. 

If we are to meet the challenge of increasing labor and 
material costs, a facility of this type must be a reality and 
not a “maybe.” 


Report on Diesel Facilities 


The rapid adoption of the Diesel locomotive has resulted 
in many roads being slow in providing modern Diesel 
terminal facilities, particularly at the smaller terminals. This 
is due partly to the large investment required for terminal 
changes and the fact that a few minor additions and modif- 
cations will permit the use of existing steam terminal 
facilities. It is also due to Diesel locomotives being placed 
where the greatest operating savings can be made, thus pro- 
ducing need of facilities for a small number of units at many 
terminals. 

The reluctance to provide modern terminal facilities does 
not permit good operation with high availability and efficient 
maintenance. It results in delays both for outside servicing 
operations and inside inspection and maintenance as pits 
and building facilities do not permit efficient work. It also 
results in poor maintenance as work is neglected due to the 
demand for power and necessity of dispatching it without 
unreasonable delay. 

In general good terminal facilities, in addition to pro- 
viding higher availability and better utilization, will pay for 
themselves in a very few years by providing a better quality 
of maintenance for less cost. 

For example, it has been demonstrated that modern facili- 
ties costing approximately $400,000 will accomodate pas- 
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senger or freight locomotives making an annual mileage of 
3,000,000 locomotive miles, effecting a saving that will return 
this investment in five or six years through reduced expense 
in servicing and maintenance cost. It is also a fact that the 
overall investments for Diesel facilities is less than for 
steam, thus reducing fixed charges for property, buildings, 
etc. This is due to the higher mechanical availability of the 
Diesel and its ability to make longer runs. 

Terminal facilities are of two general types, the small 
outlying terminal and the main terminal. These terminals 
must be planned by the cooperation of the departments in- 
volved to meet existing requirements. Studies will determine 
whether new facilities should be constructed or existing ones 
converted to care for diesel power. 


Small Terminals 


The small outlying terminal usually handles switching 
power and acts as a turn-around servicing point for road 
power or may be used exclusively for switchers. In most in- 
stances a reasonably efficient small terminal can be made by 
converting existing steam facilities. 

The drawing shows a typical main Diesel terminal for 
handling three or four unit freight or passenger locomotives. 
_ The service tracks run through the building thus eliminat- 
ing any backup movement when dispatching locomotives. It 
is a rectangular building with platform at locomotive door 
level. This -platform level also contains store room, shop, 
cleaning room, office and other necessary facilities for per- 
forming work on the engine proper. The track pits are four 
feet below track grade, which is standard for Diesel loco- 
motives, due to their low construction. The floor under the 
platform is approximately 30 in. below track grade, thus 
providing head clearance for work on trucks, batteries and 
other equipment below the locomotive frame. This level has 
ample space for additional shops and houses heavy and bulky 
material storage. Both levels in the buildings are provided 
with ramps for trucking of material. 

An 80-ton drop table spans both service tracks and is 
provided with ample storage and release tracks. Locomotive 
body supports are provided on each side of the service tracks 
to carry the locomotive while the trucks are being changed, 
thus eliminating use of jacks. An overhead crane of 30-ton 
capacity serves the entire building. Locomotives enter the 
building through an enclosure housing washing facilities 
where locomotives can be washed the year around without 
employees being exposed to bad weather. Locomotives re- 
ceive sand and trucks are washed before entering the building. 

Fuel oil, water and lubricating oil are supplied to loco- 
motives in the building while maintenance operations are 
in progress. Fuel oil and water at the lower floor level from 
conviently located hose equipped with positive shut off valves 
and lubricating oil at the platform level from hose attached 
to reels located below trap doors in platform. Lubricating 
and fuel oil outlets are provided with meters and convenient 
remote control push button stations for starting pumps. Fuel 
oil and lubricating oil storage facilities should be con- 
structed with necessary unloading and pumping equipment 
to permit purchase in tank car lots and provide at least a 
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30-day supply. Fuel oil should be filtered both from tank car 
to storage tank and from storage tank to locomotives. 

Some railroads have constructed efficient Diesel terminal 
facilities using existing buildings either from rectangular 
shop buildings or a typical roundhouse. In general they are 
designed to conform to the two-level working area. In most 
cases however they are dead-end stalls requiring a backup 
movement against locomotives on the inbound track. This 
arrangement usually results in delay in handling locomotives 
and requires that inbound servicing facilities be located a 
greater distance from the shop building. 

The roundhouse arrangement with turntable and ample 
number of inbound and outbound tracks in the engine lot 
overcomes this difficulty but has the disadvantage that the 
working area in the building is of a triangular shape and 
narrow for some distance from the entrance door. This can 
be partially offset by arranging work schedules so that the 
locomotive*to be worked on can be headed into the house. 
The roundhouse arrangement is not usually used for multiple- 
unit passenger and freight locomotive maintenance, as it 
involves disconnecting units causing delay and additional ex- 
pense as well as failures enroute. A roundhouse arrangement 
is usually confined to 2,000 or 2,700 h.p. locomotives. It has 
the advantage of providing an ample number of service 
tracks with two floor work areas for both road and switch 
locomotives at a much smaller investment than constructing 
a new terminal facility. The E.J.&E. is now constructing 
such a terminal facility at Joliet, Ill., in a 31-stall engine- 
house for the maintenance of twenty-five 2,000 h.p. road 
transfer locomotives and twenty-five 1,000 h.p. switchers. 

A 14-stall section of this roundhouse will be converted to 
a modern Diesel terminal, two stalls being used for a drop 
table to permit changing trucks; three stalls for shop space 
and the remaining nine stalls for a two-level working area 
serving the service tracks. The other 17 stalls will be used 
for the storage of locomotives. 


WATER TREATMENT 


Water treatment should be provided, both at main and small 
terminals, for supplying engine cooling water or for boiler 
water on passenger locomotives. The quality of water supply 
available is the determining factor when choosing suitable 
treating equipment. 

One illustration shows a typical de-ionizing plant for the 
distilling water with an auxiliary tank for finishing treat- 
ment. This plant is used exclusively for supplying Diesel 
engine cooling water. It supplies a storage tank and pressure 
system, furnishing water to locomotives at convenient out- 
lets throughout the terminal. This type of equipment, of 
larger capacity, is used at passenger terminals to supply 
steam generator water. 

At terminals where reasonably good water is available 
other methods of treatment can be used, such as lime- 
soda, zeolite or internal treatment. Care must be exercised 
where other than distilled water or condensate is used in 
steam generators to see that coils are washed at regular 
intervals. Some railroads have been successful in treating 
available water supplies enroute on the Diesel locomotive 
with internal treatment or deionizing equipment. At passenger 
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terminals where steam generators are maintained equipment 
should be available for washing coils with an acid solution. 
This equipment usually is portable consisting of solution 
tank, acid pump and necessary connecting lines. 


Testing Steam Generators 


A piping system with train line steam connection should 
be available for testing steam generators under full load 
service conditions to permit proper regulation and mainte- 
nance of this equipment. This system can either be vented to 
the atmosphere or steam reclaimed by piping it into a plant 
distribution system. 

Locomotive washing facilities are usually constructed to 
suit the physical characteristics of the terminal and should 
be indoors if possible. This usually consists of a concrete 
wash rack well drained, equipped with injectors providing 
a strong, hot cleaning soultion for washing below the loco- 
motive frame and a tank supplying a mild cold cleaning 
solution for cleaning the locomotive body. Mechanical 
washers have been used to good advantage for cleaning 
locomotives at terminals where they can be used in conjunc- 
tion with car cleaning operations or where the number of 
Diesels serviced justifies the expense for this type equipment. 

Facilities for cleaning air and lubricating oil filter equip- 
ment is an important part of a Diesel terminal. This equip- 
ment should be designed to suit the volume and type of filters 
used. The equipment should be placed in a line under a small 
monorail crane for convenient handling of the parts cleaned. 
This cleaning facility can also be used for cleaning many 
other Diesel parts, particularly oil filter containers. It should 
also have closed cabinets for storage of clean filter containers 
which have been filled ready for use and for storing supply 
of waste type filter elements. 

Cleaning equipment should be housed in separate room 
with suitable ventilating fans for removing the fumes from 
solution tank. Where large quantities of air filters are re- 
conditioned it has been found economical to provide centri- 
fuge driers. 

Modern Diesel terminal facilities whether new or re- 
modeled, not only pay for themselves in a short time through 
greater availability of power and efficient economical servic- 
ing and maintenance but they have a psychological effect 
on the entire organization, tending to build up morale. Rail- 
roads should plan facilities for small and main terminals by 
joint cooperation of operating, mechanical, engineering and 
store departments, in advance of locomotives being acquired, 
thus making it possible in most instances gradually to rebuild 
facilities as Diesels replace steam locomotives. 


Note: the report on the subject of engine terminals consisted 
of two general sections, one on terminals for Diesel-electric 
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locomotives, abstracted here, and a report on terminal facil:- 
ties for steam locomotives. Both reports were presented with 
an introduction by John T. Daley, superintendent motive 
power, Alton & Southern. Mr. Daley was general chairmay 
of the committee. Because of the length of these reports onis 
Mr. Daley's introductory remarks and the report on Diese. 
facilities appear in this issue; the report on steam facilities 
will appear in a subsequent issue—EDITOR 

The members of the committee which prepared the report 
on Diesel facilities are H. E. Niksch, (chairman), master 
mechanic, Elgin, Joliet & Eastern; V. C. Golden, (vice- 
chairman), superintendent motive power and equipment, Chi- 
cago, Indianapolis & Louisville; L. L. Luthey, assistant 
supervisor of Diesels, Atchison, Topeka & Santa Fe; W. C 
Marshall, assistant to superintendent motive power, Chicago. 
Milwaukee, St. Paul & Pacific and G. W. Burnett, mechanical 
inspector, Elgin, Joliet & Eastern. 


Discussion 


V. C. Golden (Monon) discussed briefly the conversior. 
of existing terminals for servicing Diesels and said that 
a thorough study should be made of such cases as there 
were, no doubt, facilities that can be converted with eco- 
nomic advantage. 

L. L. Luthey (Santa Fe) commented on the matter oi 
cleaning filters at the Diesel shops and said, in conclusion, 
that the standardization of filters is a project that all rail- 
roads should consider. Due to the variation in types a 
railroad is faced with the necessity of duplicating cleaning 
and baking facilities if diffent types are used and that the 
complications might be eliminated if a standardization 
program were developed. 

W. C. Marshall (Milwaukee) suggested caution in 
building Diesel servicing and maintenance facilities. He 
said that in a good many places the steam enginehouse 
is used to fill in and the supervision dovetails in with the 
steam enginehouse operation. Don’t build the Diesel 
house too far away. Inside of six or eight years you'll 
probably have a separte organization in the Diesel house 
and then you'll wish it was some other place. Until man- 
agement is sure that the place will be a permanent Diese! 
maintenance facilitty it will sometimes hesitate to spend 
a great deal of money.” 


A member said it was unhandy to work under a platform 
where there is not a deep-edge floor and Mr. Marshall com- 
mented on the fact that in one instance the floor was *“scal- 
loped,” bringing it closer to the locomotive door openings, or 
keeping the floor level back two or two and one-half feet, with 
a bridge which was let down, this serving the purpose for the 
reason that most of the work is done inside the locomotive 


Left: Platform arrangement in a 
converted enginehouse — Right: 
One spot switcher station 
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Tooling A Shop for Diesel Locomotive Repairs 


There is considerable difference of opinion among railroad 
officers relating to the manufacture of Diesel parts in comp- 
any shops. J. L. Robson, superintendent motive power and 
Diesel equipment, Great Northern, states: 

“I believe that railroads, in general, can do a considerable 
amount of Diesel repair work with present machine tools and 
facilities. A lot of the parts required for Diesel locomotives 
should not be made in railroad shops but should be obtained 
from the builders of the equipment, in order that maximum 


The increasing use of Die- 
sel power has introduced 
new maintenance problems 
and the joint efforts of the 
builders of equipment and 
the tool manufacturers 
have resulted in the de- 
velopment of special tools 
that are simplifying the 
work and reducing costs— 
Manufacture of parts in 
company shops discussed 


performance can be obtained from the locomotives. For in- 
stance, I do not believe the railroads should attempt to manu- 
facture timing gears, pistons, cylinder heads and other precise 
and complex parts. I do believe that railroads can repair, 
with not too great an expenditure for equipment, major 
component parts of the engine, electrical equipment and the 
car body. 

“We have in our shops at St. Paul, for instance, a practic- 
ally new Giddings and Lewis horizontal boring, milling and 
drilling machine which was purchased for machining steam 
locomotive cylinder castings. We have obtained milling ma- 
chine cutters for this machine which permit us to make repairs 
to Diesel engine crank cases. This machine is of sufficient 
capacity to serrate main bearing A frames, line-bore main 
bearing A frames, and do all other milling, facing and boring 
operations on either cast or fabricated Diesel engine crank 
cases. This machine can also be utilized to bore traction 
motor frames. 

“A considerable amount of crank case repairs can be made 
by utilizing portable tools. We have a portable bar for boring 
upper cylinder liner fits on Baldwin Diesel engines; we also 
have a boring bar for boring the upper crank case decks on 
General Motors engines, as well as a portable boring bar for 
the lower liner fits on General Motors engines. Any railroad 
operating Diesel locomotives should have these bars. The 
bars for the Baldwin engines were made in our own shops 
and those for the General Motors engines were obtained 
from the builders. All roads should have a complete set of 
tools for repairing cylinder heads, consisting of valve facing 
machines and cylinder head valve seat grinders. Most of the 
valve grinding machines have been of too light construction, 
as they have merely been adaptations of automotive grinders. 
We now have on order from Black and Decker, a valve facing 
machine which has been designed especially for the larger 
type valves common to Diesel engines. 

“In connection with cylinder head repairs, we feel the 

Yglo inspection equipment is desirable for the proper in- 
spection of Diesel valves which are forged from non-magnetic 
materials. We reject approximately 2 per cent of our valves 
for cracks located with Zyglo equipment. This same equip- 
ment can also be used for inspecting pistons, pinions, and 
other small engine parts. 

“We are also experimenting, at the present tinte, with 
teboring our own Diesel cylinder liners to standard oversize. 
We feel that we can do this more economically than by having 
it done by an outside concern. 
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“Railroads that have accumulated a considerable amount 
of electrical equipment, through necessity must handle a large 
portion of their own electrical repairs. In order to handle 
this work, we have installed vacuum impregnating equipment 
in our Diesel locomotive shop at St. Paul, Minn. and at 
Wenatchee, Wash. for electric locomotives. We also have 
a gas-fired oven 10 ft. 5 in. long, 7 ft. 3 in. wide, 7 ft. 9 in. 
high, and an electric oven 10 ft. long, 7 ft. 6 in. wide by 7 ft. 
6 in. high. The performance of the two ovens is comparable 
and the type to be selected depends upon the fuel and power 
supply available. 

“In order properly to balance traction motor armatures, we 
have obtained a Gisholt 6-U dynamic balancer which will 
handle armatures weighing from 400 to 750 Ib. and will 
take units as large as 60-in. diameter by 108-in. long. This 
will handle any of the Diesel generators now in service or 
anticipated in the near future. We also have a Peerless Type 
EH universal armature machine which is utilized for grind- 
ing commutators and applying armature bands. 

“We feel that we should eventually handle the greater 
portion of our electrical repairs on our own property, includ- 
ing motor and generator overhauls, all contactor, switch, and 
reverser repairs. We believe that we should be able to handle 
our own crank case repairs by welding and re-machining, 
to rebore cylinder liners to oversize dimensions and handle 
all cylinder head repairs. We feel that we should handle all 
of our truck repairs and all repairs to the locomotive car 
body, including wreck repairs.” 

W. P. Sullivan, Diesel supervisor; Missouri-Pacific lines, 
says: “changing from steam locomotives to Diesel will neces- 
sitate a complete change of machine tool equipment at large 
locomotive maintenance and repair shops. 

“Servicing and repair facilities should be equipped with 
all equipment necessary for periodical servicing operations 
including cranes, drop tables, kits, elevated platforms, filter 
cleaning vats, testing equipment, air room, and electric shop 
and should include three separate and distinct shop facilities : 
(1) Traction motor and main generator repair shop; (2) 
Engine repair shop and (3) Wheel shop. 

“Shop equipment required for Diesel locomotive mainten- 
ance depends largely on the number of units in service and 
the policy of the company as to the extent to which it intends 
to do its own work or to what extent dependence will be 
placed on the manufacturer for repairing units on an ex- 
change basis. 

“Tf all larger units are to be returned to the manufacturer 
for reconditioning and repairing, the problem of retooling 
is a simple one. Tools required would consist of: 18 in. or 
20 in. lathe; sensitive drill; heavy duty plain drill; valve 
grinder: valve seat refacer; back and torque wrenches, high- 
pot testing unit and small pneumatic, electrical and hand tools. 

“If the company desires to handle the heavy repairing, 
over-hauling and rebuilding of the Diesel engines, trucks and 
electrical equipment, considerable shop facilities will be re- 
quired. A suitable shop for repairing, testing and rebuilding 
main generators and traction motors will require the equip- 
ment shown in Table I. : 

“Repairs to traction motors and generators, when handled 
by the manufacturer, is an expensive item. A few railroads 
are doing this work in their own shops. While we have been 
unable to secure concrete data as to savings, it is estimated 
conservatively at $500 per motor.” 


Boring Bar for Main Bearings 


Among the desirable shop tools for Diesel engine repairs is 
the portable air motor driven boring bar for General Motors 
Type 567 engines shown in an accompanying drawing. This 


-is a full-length boring bar for main bearings with pick-off 


cutter head, self-aligning take-up pilot bearings, with hand 
and power feed. es 

The rotary type air motor with a set of four C-section 
V-belts makes a satisfactory reduction drive arrangement for 
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the elimination of chatter and gear train marks. A four-pitch 
feed screw actuated through a planetary gear arrangement and 
feed clutch provides a constant power feed satisfactory for 
roughing and finishing cuts. The self aligning take-up pilot 
bearings insure accurate alignment with adequate bar sup- 
port for good finishes. 

The pick-off type cutter head is quickly detachable and 
may be placed on the bar at any desired position, eliminating 
the necessity of removing the bar or pilot bearings when 
changing from one bearing support to another. The four-inch 
full-length bar is made of medium carbon steel, heat treated 
and accurately machined with a 3 in. full-length key-way for 
driving the cutter head. 

It is characteristic of main bearing supports to contract or 
pinch in as a result of excessive heat when main bearing fail- 
ures occur, necessitating the reboring of affected bearing 
ways for size and alignment before the renewal of bearing 
shells. By careful manipulation and shifting of pilot bearings 
from one main bearing way to another, any or all maim bear- 
ing ways may be restored to standard size with perfect align- 
ment. 

The only attention required on distorted main bearings is 
to see that the cap serrations mate perfectly with the support 
serrations without distortion of either the cap or bearing sup- 
port when cap bolts are tightened up. This can readily be 
determined by strain gauges on horizontal diameters of cap 


Table I—Shop Equipment for Diesel Locomotive Repairs 


Degreaser 36-in. and 24-in. engine lathes 

Vacuum pressure impregnating 500-ton vertical hydraulic press 
tanks High-speed commutator grinding =a 

Bake oven chine 

Commutator neck heaters Sensitive drill 

Silver soldering machine Cranes 


Material handling equipment 


High cycle testing equipment 
Small tools 


Dynamic balancer | 
Banding lathe equipment for reroll- 
ing banding 


Encine Reparr SHOP 
Portable valve resetting machine 


Line boring bar 
Portable boring bar 


Honing machine : 
18-in. and 24-in. engine lathes 
32-in. crank shaper 


No. 4 universal milling machine Cranes | 3 
Sensitive drill Truck hoists and dollies 
Heavy duty plain drill Portable electric, pneumatic az! 


Valve grinding machine hand tools 


WHEEL SHOP 


50-in. wheel lathe 


Wheel boring mill 
400-ton wheel press 


Axle lathe 
Cylindrical grinder for axles 


and bearing supports while cap bolts are tightened. Eithe: 
may be affected if serrations do not match. 

In event the remachining of caps is found necessary, either 
for mating or serrations or reduction of vertical diameter tc 
provide stock for boring, two form milling cutters mounted 
on suitable arbor with required spacer sleeve between are 


Upper left: Power wrench being used in conjunction with a torque wrench to tighten the nuts on the upper deck 
of a General Motors Diesel engine; one man, with little effort does the same work which formerly required several 
men and heavy tools. Lower Left: Torque wrench with extension drive permits proper tension to be applied to 
main and connecting rod bearing studs and bolts. Upper and lower right: Two views of a cylinder head position- 
ing fixture which holds and locks the head in any position which may be the most convenient for the operation 
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used. Form cutters may be of convenient diameter, 4 in. wide. 
The correct profile is % in. pitch, 60 deg. inclined angle, 
flatted crest and bottom equivalent to American National 
Standard screw thread form. After reducing by the machine 
method, each individual cap should be rechecked by strain 
gauge while tightening cap bolts as proof of correct machin- 
ing. 

It will be noted that the top center line of the main bearing 
supports is assumed to be dormant regardless of any closing-in 
noted in the main bearing or its mating cap. If found other- 
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wise, self-centering bar support bearings may be shifted to 
undamaged bearing locations for correction of alignment. 
Thus, a center line is established resulting in restoration of 
original crankshaft centers without reduction of piston head 
clearance or in any way changing fixed centers of gear trains 
or other end mounted fixtures. 

In practice stock removal at top center line of bearing sup- 
ports when standard diameters are reached is negligible with 
an occasional small proof mark. To insure smooth finishes 
and round holes, it has been found advisable to use carbon 


Portable boring bar for boring main 
bearing supports on General Motors 
Type 567 Diesel locomotive engines 


LEGEND 


L—lIdler pulley 
M—Drive gear 

N— Pinion gear 
O—Pinion gear 
P—Clutch gear 
Q—Clutch 
R—Inner frame 
S—Outer frame 
T—Gear case plate 
U—Spacer rod 


A—Boring bar 
B—Aligning head 
C—Cutter head 
D—Feed screw 
E—Feed screw nut 
F—Feed bracket 
G—Hand wheel 
H—Drive pulley 
J—Driven pulley 
K—Driving arbor 


Upper left: A simple hook-on bracket for supporting a plank or footboard which permits working on the upper 
engine deck at the most convenient level. Lower left: This special lifting hook, designed originally to handle General 
Motors units, is now used, with suitable adapters to handle all makes and types of Diesel locomotives. Upper right: 
A carriage for carrying a full set of 16 piston and rod assemblies; it is moved around the shop on wheels or by 
the crane and can be used in conjunction with the liner-head fixtures shown at right below, which holds eight liners 
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tetrachloride in small amounts in making the finishing cuts. 

With modifications of aligning and cutter heads adaptation 
to other classes and models can be made. 

Satisfactory results have been secured by more than two 
years service. Savings are obvious as it eliminates the neces- 
sity of heavy and expensive boring equipment. The bar can 
be set up and operated by one man and a helper and eliminates 
the necessity of expensive factory repairs in many instances 
permitting a minimum inventory of replacement frames. 

(Note: The report contained, with other data, a list of tools 
and shop equipment recommended for an electric repair shop. 
Most of the items mentioned in this committee’s report are in- 
cluded in a more comprehensive list of shop equipment in a 
report entitled “Electrical Shops for Diesels” which will be 
found in the Electrical Section of this issue.—EDIToR.) 

The members of the committee were: H. H. Magill (chair- 
man) superintendent locomotive and car shops, Chicago & 
North Western; W. H. Haynes, Chicago & Eastern Illinois ; 
C. R. Eisele, shop engineer, Denver & Rio Grande; R. E. 
Harrison, supervisor Diesel locomotive and maintenance, 
Southern Pacific; Frank Hoffelt, Diesel foreman, St. Louis- 
San Francisco; E. H. Holloway, general Diesel supervisor, 
Central of Georgia; W. A. Hotzfield, general superintendent 
Diesel service, Chicago, Milwaukee, St. Paul & Pacific; E. J. 
Kelly, supervisor of tools, Atchinson, Topeka & Santa Fe; 


W. D. Nelson, superintendent locomotive shops, Louisville & 
Nashville; J. L. Robson, superintendent motive power azi 
Diesel equipment, Great Northern; J. I. Stewart, chairmar. 
Machine & Tool Committee, New York Central; W. P. 
Sullivan, supervisor Diesel equipment, Missouri-Pacitic. 
H. C. Taylor, Diesel superintendent, Southern and J. A 
Warren, Apex Machine & Tool Company. 


Discussion 


W. H. Ohnesorge (Boston & Maine) discussed the 
problem of changing a shop over for Diesel work ang 
included in a written discussion a list of the shop tici: 
that were installed to take care of the new work in ac<:- 
tion to those already in the shop. In concluding his re- 
marks he expressed the opinion that it would be prof:- 
able to install facilities for the maintenance of injectors. 
He said, also, “Personally, I feel that we should manv- 
facture as many Diesel parts as possible instead of pur- 
chasing them, as this will tend to keep our present organ- 
ization intact and will have a far-reaching effect on ou: 
shop men, building a better feeling between labor ani 
management. This whole set-up is new to most of u: 
and there is a great field to re-study our jobs to increase 
efficiency.” 


How Operating Abuses Affect 
Maintenance 


By J: D. Loftis 


Chief of Motive Power and Equipment, Atlantic Coast Line 


Last year, before the Fuel and Traveling Engineers’ Asso- 
ciation it was my privilege to present a paper on the subject 
“Human Engineering.” Were I to seek the most important 
item of the current subject, “Operating Abuses and Their 
Effect Upon Diesel Maintenance,” I should be forced to 
reiterate those major items of my previous paper “Human 
Engineering.” 

The greatest contributing factors to operating abuses are 
lack of proper instructions and lack of understanding of those 
instructions. With steam locomotives, we have had a great 
many years of slow, steady progress in which to train oper- 
ating personnel. During the past ten years, Diesel power has 


been introduced more rapidly and in greater quantities than | 


advancements in steam locomotive design were introduced. 
This has thrust upon supervisory forces a problem of absorb- 
ing an entirely new piece of equipment in shops designed for 
maintenance of steam power, as well as educating engine 
service employees in the comparatively simple theories yet 
apparently complicated operation of the Diesel-electric loco- 
motive. 

Let us illustrate this latter point by the simple operation 
of a household electric light switch. Everyone knows how to 
turn it on; yet, few people are conversant with the current 
characteristics, generating and transmission problems and 
other factors that go into making it possible to secure light 
by the manipulation of a switch. With Diesel-electric loco- 
motives, we have the counterpart of the electric light switch in 
the throttle. Added to this, we have insisted that operating 
crews be familiar with trouble-shooting normally cared for 
by:the power company supplying current for home consump- 
tion. When viewed as a whole, there is nothing more com- 
plicated than the wiring diagram of an electric sign. Yet, each 
individual lamp and switch is essentially the same as the light 
and switch in your home. Each individual circuit of the 
Diesel-electric locomotive is simple in a like manner. 

There is absolutely nothing complicated about the electrical 
transmission of the Diesel-electric locomotive. Had we 
anticipated the rapid influx of Diesel-electric power, we 
should have started our educational programs with the basic 
fundamentals of an electrical circuit. With this perspective 
for the program, operating personnel may readily be informed 
of the necessary actions to be taken when stuck starting con- 
tactors begin to give evidence of trouble through a drain upon 
the battery. It is not possible nor probable that engine crews 
may initially be made completely conversant with all the 
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functions of the electrical and mechanical equipment. Current 
problems arise which must be solved and passed on to oper- 
ating personnel in the form of information bulletins and 
through instruction classes. 

We have progressed to the point on most railroads where 
the operation of Diesel-electric power is a prime factor in 
the economies of operation. It is, therefore, contingent upon 
operating personnel to recognize this problem. If they have 
not already done so, they should take steps to educate engine 
service employees now in service and to insure that no others 
be permitted in engine service until they have had the neces- 
sary education and instructions. 

It is my firm belief that an operator, fully conversant with 
the Diesel-electric locomotive and complying with the instruc- 
tions governing its operation, cannot abuse that locomotive. 
We have in most cases overspeed trips to forestall operating 
the locomotive at a greater speed than that for which it is 
designed. We have meters to show when it is getting below 
the speed of the continuous rating. We have alarms to notify 
the operator when the engine is above normal operating 
temperatures. We have meters to indicate when the tem- 
peratures are below normal. Therefore, if our educational 
program is or has been successful in giving training to the 
engine service employees, there should be no operating abuses 
of the Diesel engine or electrical transmission of the locomo- 
tive. We must develop how successful we have been in edu- 
cating engine service employees. 


Checking Locomotive Performance 


It is not possible to have a supervisor riding locomotive: 
as frequently as we might think necessary. The mechanical 
department of the Atlantic Coast Line, therefore, has been 
searching for a means of determining those enginemen who 
are most in need of instruction. We have recently applied 
speed recorders which indicate on tapes the speed of operation. 
position of throttle, position of transition lever (where auto- 
matic transition is not used), the forestalling of automatic 
train control, and we are now developing a circuit to indicate 
wheel slippage. With this information, we should be in posi- 
tion to determine which men are most in need of instruc- 
tion, thereafter directing the road foremen to give these men 
additional training. Conversely, the time of the road foreme: 
need not be wasted instructing men whose operations are 
shown by the tapes to be in accordance with approved prac- 
tices. 
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In furthering the educational program, we have equipped 
a Diesel instruction car with cutaway models, diagrammatic 
illustrations, blackboard for chalk-talks. projectors—both 
slide and motion picture, and certain operating equipment such 
as control stand, brake pedestal, etc. 

Whether we have gone far enough with visual education 
is questionable. We still depend a great deal upon instruction 
letters and educational bulletins to call the attention of engine 
crews to continuing troubles and to unusual troubles. This, 
of course, is an outgrowth of the steam locomotive educational 
system through bulletins. It is imperative. however, that 
we reach the individual engine service employee not only with 
the basic instructions but also with new developments and 
with changing conditions. I am doubtful that this is now 
being accomplished, and I believe that this is a subject wor- 
thy of immediate study by the Locomotive Maintenance Of- 
ticers’ Association as well as committees of the A.A.R. When 
it is realized that we entrust a piece of equipment costing 
in excess of one-half million dollars to an employee who will 
operate it at times in excess of 100 m.p.h.. the importance 
of his being fully conversant with that equipment becomes 
apparent and emphasizes the necessity of reaching the indi- 
vidual employee. 

I shall not attempt to enumerate the many operating abuses 
resulting from improper education of engine service em- 
ployees. They are many and their effect upon the operation 
of the railroad as a whole, as well as upon the maintenance 
of the locomotives, themselves, is great. I wish again to 
emphasize that the employee, fully conversant with the Diesel- 
electric locomotive and its operation and adhering strictly to 
instructions, can do no damage to the locomotive. 


Lack of Instruction Breeds Abuses 


The abuses to Diesel power resulting from lack of instruc- 
tions to or improper education of maintenance personnel are 
fully as great as those encountered with operating personnel. 
We have taken large numbers of trained mechanics skilled 
in steam locomotive maintenance and asked them to convert 
these skills to the maintenance of an entirely different type 
of locomotive. It is therefore contingent upon the mechanical 
departments to expend every possible effort in the education 
and follow-up of maintenance personnel. 

There are a number of operating abuses other than those 
by engine service employees which are difficult to develop and 
to which little attention is sometimes paid. The most impor- 
tant of these abuses is that of assignment wherein insufficient 
time is allotted for maintenance. This is not always the result 
of improper scheduling of trains but often results from im- 
proper location of shops. Regardless of the factors causing 
short time for service and maintenance. the abuses of the 
Diesel locomotive are incalculable. Maintenance forces, in 
their anxiety to furnish power on time. often overlook the 
most important items of Diesel maintenance, which are regu- 
lar inspection, checking and replacement. With strict ad- 
herence to programmed maintenance. cost of maintenance 
may be held at a minimum and integrity of operations may 
be maintained at a high level. Adequate stocks of parts have 
a material effect upon the ability to carry forward this pro- 
grammed maintenance. 


Another important factor is to give the locomotive its full 
tonnage but not one car over its tonnage. To my mind, it is 
as great an abuse to operate with insufficient tonnage as it 
is to operate it improperly. The Diesel engine is designed 
for its highest efficiency and lowest operating cost when oper- 
ated continuously at its maximum loading. Conversely, to 
add tonnage over and above that for which the locomotive 
is designed creates a hazard of improper operation by engine 
service employees. This does not necessarily result if the 
engine service employees know their locomotive and comply 
with instructions. But to add this possibility of improper 
operation hy overloading is dangerous and should not be 
permitted. The theory of the steam locomotive has always 
been to couple behind it all of the tonnage that the locomotive 
could reasonably start. This, of course, is not good practice 
with the Diesel locomotive because it will start many more 
tons of trailing load than it can reasonably be expected to 
accelerate above the speed of its continuous rating. 


Good Shops Save Money 


Next in importance are abuses resulting from improperly 
equipped and located shops. Inadequate time for maintenance 
is often caused by poor shop location. Improper equipment 
and facilities do not permit the allotted maintenance time 
to be used effectively and contribute to poor workmanship. 
It is only because of the ingenuity of the mechanical of- 
ficers that this has not caused greater abuses. I cannot em- 
phasize too strongly the importance of regular programmed 
maintenance and without adequate shop facilities this is not 
possible. The Diesel locomotive “has growed like Topsy.” 
trying to shoulder its way into a position of prominence. Yet, 
in this very process, it has forced itself into facilities designed 
for steam locomotives. Through lack of funds or lack of 
recognition, it has remained there long past the time when it 
should have had a home of its own, specially designed and 
equipped for the characteristics which contribute to its value. 

Probably resulting from the rapid growth of the Dicsel 
locomotive industry, the builders themselves contribute to 
the abuses of the power they are producing. We often hear, 
after we have encountered trouble. that this trouble had been 
anticipated and the solution is now available. We should, 
however, have been given this information in advance so that 
the difficulties might have been forestalled instead of waiting 
for repetitive failures to occur. The builders would reply that 
until the troubles have been experienced they know nothing 
of their possibility and in this I am in agreement. Yet there 
are other instances where changes in design contribute to 
incompatibility of locomotives of the same builder or of vari- 
ous builders that were anticipated but of which the railroads 
were not notified in sufficient time. Probably, when expan- 
sions in plant, personnel and facilities of the locomotive 
builders are completed, these abuses may be eliminated by 
better future planning. 

The results of abuses on Diesel locomotive maintenance and 
operation are not such that they can be developed into im- 
mediate tangible effects. Recognizing this, it rests with man- 
agements’ confidence in their mechanical departments to 
place in the hands of those departments the tools necessary 
to correct those*abuses. 


Personnel Training With Diesel 
Specialization 


Achievement in the railroad industry depends largely upon 
educating personnel by training. The value of training has 
always been recognized. It is essentially true that training 
in the skilled trades is the nucleus of mechanical department 
proficiency. However, there exists a need for training among 
the semi-skilled, who form a large portion of the working 
classes, as well as training of the supervisory classes. in order 
to bring about a well balanced organization. 

Recognizing the need for an over all training program, 
some railroads have adopted comprehensive plans designed 
to cover the entire field in which training is of assistance. 
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It is recommended ‘that any railroad which has not in- 
augurated employee training, give serious consideration to 
establishing a program designed to meet its needs. While it is 
not necessary to embark on an all-inclusive program, indi- 
vidual courses of instruction may be developed in those em- 
ployment categories which are most urgent and should include : 

(a) Training of supervisors for more effective guidance 
of new employees and increased capacities for leadership. 

(b) Training in public relations principles to develop and 
maintain a favorable public opinion. 

(c) Training in skills to improve work performance. 
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Why Should We Train? 


Training in locomotive maintenance work has been ac- 
complished with questionable results because of inadequate 
planning. The need of training should be established by a 
thorough survey of the skills of employees, and the future 
requirements because of changes in design of equipment: 


Every railroad realizes 
the need and desirability 
of training employees and 
whether they are trained 
collectively in most all 
types of work or trained 
as individuals or small 
groups will depend upon 
the special requirements 
of each road. Training, 
in any event, produces 
good employees and helps 
to make better railroads 


the replacement of old machines and equipment with modern 
type, and the training of new workers to replace the older 
skilled employees. Specitic training needs should be spotted 
by analyzing individual performance, cost, turnover, break- 
age, accidents and discussion with supervisors about their 
current shop problems. 

Investment in equipment should at all times be adequately 
protected by thoroughly trained employees entrusted with its 
operation and maintenance. Hand in hand with this training 
must go a well-organized succession of maintenance pro- 
cedures to forestall major failures. The establishment of 
proper attitude in the mind of the worker toward the mainte- 
nance of Diesel-electric equipment, this attitude encompassing 
a knowledge of the problems of others, will go a long way 
toward establishing an alert organization that can carry for- 
ward an effective preventive maintenance program. 

Proper training of workmen improves skill in performance 
and makes possible maximum production; this not only re- 
duces costs for the company, but increases the earnings of 
the worker. The worker thereupon finds a greater satisfac- 
tion in his job, and his self-reliance is improved. 

Statistics show that new men are more likely to have acci- 
dents than experienced workers: correct training is a most 
effective method of reducing the frequency of accidents by 
instructing the worker in the dangers of his job and the 
use of safe methods. 

Training is the only means by which the supervisor can 
reduce the amount of supervision required by his workmen. 

The increasing use of Diesel-electric motive power has 
gone a long way to make obsolete accepted methods of 
personnel training. As the changed methods of handling the 
servicing of motive power demand new and different facil- 
ities, so has this new-tvype motive power made clear the de- 
mand for new standards of workmanship. These new stand- 
ards can be established in the minds of maintenance person- 
nel only by a new plan of personnel training. 


Whom Should We Train? 


Everyone related to the work needs to have knowledge and 
skill in accordance with his responsibilities; everyone from 
the newly-hired employee to the head of the Department 
needs to be trained. : 

Apprentices: The present four-year apprentice course 
now in effect on most roads provides ample and adequate 
time for the thorough training of apprentices if it is proper- 
ly conducted. 

A gradual tightening up of selection should be inaugurated 
to raise the educational and character levels of the craftsmen. 
Tt is also desirable to weed out the employees during the first 
six months to avoid the necessity of investing a considerable 
sum in one who obviously would never become the type of 
employee best suited to railroad requirements. 

Proper, conscientious training throughout the apprentice- 


130 (678) 


ship vields mechanics that are well-rounded in the require- 
ments of their craft, but to obtain even greater benefits some 
additional training must be provided those who have cor:- 
pleted apprenticeships. Apprentice training programs mu:: 
be modernized in keeping with the needs of extensive applica- 
tion of Diesel-electric motive power. 

The selection of apprentices should be systematically ari 
carefully followed to obtain the highest grade boys wh: 
have finished their high school education, since an apprentice 
is not necessarily being made to work only as a mechanic 
after he completes his apprenticeship. This can be accom- 
plished by personal interviews and intelligence and adapt- 
ability tests prepared by accredited educational authorities. 

Courses for special apprentices are recommended for : 
limited number of engineering college graduates covering : 
three-year period of training in all of the work of shez 7 
crafts. These men, with their college background, and ups 
receiving practical experience in the shops, become exceller’ 
supervisory material—a source that should not be overlooke:' 


Upgrading Workers to Higher Skills 


Upgrading refers to the natural and logical movement :: 
employees within an organization for the purpose of develop- 
ing and using each to the maximum of his abilities. Ar 
inventory of the working force will classify the employee's 
potential ability, previous experience, education and job 
preference. 

Experienced employees, as well as “green” workers, should 
be given careful instruction when moved to new jobs. Correct 
work procedures should be taught from the start. Every em- 
ployee should be encouraged to improve himself, and shoul. 
he accorded the privilege of taking part in training programs 
whether it directly concerns his present duties or not. While 
labor agreements may make it impossible for the supervisor 
to assign all his workers to the positions in which he feels ther 
are best fitted to produce, he should take full advantage ot 
what latitude he is permitted in the assignment of his men. 

With the introduction of newer more complicated machir- 
ery or equipment, the need of training experienced worker: 
in new skills must be considered, since such jobs usually 
do not fit into the normal promotional sequence; such train- 
ing is essential in order to provide promotional opportunity 
and minimize the number of “blind alley” jobs. 

A definite plan should be set up for such training by top 
supervision so as to be prepared to meet the need well in 
advance of the time such workers are required. Ordinarily a 
period of time elapses between the purchase and delivery ci 
railroad equipment requiring these new skills and it is at th 
beginning of this period that mechanics should be selected ar: 
trained to be available when needed to operate the new 
equipment. f 

The establishment of working forces concerned with the 
maintenance of Diesel equipment is materially affectei by 
the seniority plan. It, therefore, becomes the responsibility 
of the supervisor to give such individuals additional atten- 
tion in order that they may receive the benefit of the super- 
visor’s knowledge and experience; men must be given the 
opportunity to qualify themselves for the various jobs in 
Diesel maintenance work. 


Improving Supervisors’ Technieal Knowledge 


Before a foreman can he educated he must first recognize 
the fact that he needs training and that his knowledge can be 
improved. 

Foreman training should be included in training program- 
not only for the purpose of imparting technical knowledge 
concerning his job as a foreman but also to develop in him a 
greater perspective of his responsibility to the men under ki 
jurisdiction and to the management. The general objective- 
are: 

(1) Aid in lowering costs; (2) Emphasis on the impor- 
tance of dispensing supervisory justice; (3) Assist in th: 
study and analysis of his job: (4) Enable him to see the plai: 
as a whole and his own immediate place in the picture: (3° 
Preparation for positions of greater responsibility dependen: 
upon their availability; (6) Aid in obtaining a better under- 
standing of human relationships in industry: (7) Develep 
the importance of teaching as one of a foreman’s duties. an: 
(8) To assist in developing latent leadership in the foremar 


Railway Mechanical Engineer 
NOVEMBER, aigas 


Supervisors of Diesel maintenance work are today faced 
with a more complex situation than were their predecessors. 
A Diesel running maintenance supervisor must have a thor- 
ough knowledge of the construction, operation, and mainten- 
ance of the Diesel engine, the electrical equipment, the car 
body and accessories, the trucks, steam generators, and all 
the specialized tools and equipment that are used in the main- 
tenance of these parts. He is also faced with the problem 
of close personal supervision of the various crafts working 
in the Diesel maintenance shop. He is also responsible for 
stores material in that the establishment of proper stores 
stock to protect Diesel equipment must come from the knowl- 
edge gained by the supervisor as he observes the service life 
of the various assemblies and becomes aware of the items 
necessary properly to protect Diesel equipment. 

The men selected should be given the basic training of a 
manufacturer-operated school, and they should have access 
to all printed matter distributed by the manufacturers in con- 
nection with the equipment they are maintaining. It is the 
responsibility of the railroad’s superintendent of Diesel equip- 
ment to see that supervision is educated in the essentials of 
this new field of maintenance. The training of supervisors 
should be kept separate from the training of journeymen. 
The training material and program should be tried out on 
supervisors, not only because they should have this informa- 
tion first, but in order that their reaction may be used better 
to develop the program. 


Pre-Supervisory Training 


Experience proves that intelligence, personality, vitality, 
and other leadership abilities should outweigh technical or 
trade abilities when such selections are made. Of course, 
there are some functions where technical knowledge is essen- 
tial, and in such cases, it must be recognized. 

Selection of men for pre-supervisory training is the direct 
responsibility of the immediate supervisor in charge who 
should know more intimately tRan anyone else the qualifica- 
tions of the men in his department. Before a final selection 
is made, it is important that a supervisor seek the advice 
and approval of his superior, and others concerned, regard- 
ing the man he proposes to select. We must enter the new 
labor market aggressively with the primary purpose of 
attracting engineering graduates to the railroad field. This 
does not mean that we must provide a featherbed for this 
type of individual, because there are men in this group who 
are willing to go through the mill in order to prove them- 
selves worthy of advancement to supervisory responsibility 
when their knowledge of the business watrrants this move. 

Pre-supervisory training can be considered in two cate- 
gories—those who have not yet been promoted to supervisory 
positions, and those presently in supervisory positions who 
may be considered for promotion to higher positions. 


How Can Training Be Accomplished? 


Training in the essential skills of a job is best done on the 
job with the actual use of tools, machines and materials. Aids 
to on-the-job training should be provided, which can be used 
to help workmen make rapid progress in acquiring skill and 
knowledge. 

There are aids which have a recognized value in helping 
train mechanical department personnel. These are: Standard 
texts, illustrations, charts: Libraries of reference books: 
Prepared outlines and guides for conferences and meetings 
and Motion pictures and slide films. 

In spegific application, the word “how” is answered locally 
in terms of the content of instruction. who shall do the train- 
ing, when and where training shall be done, and its relation 
to the general training program. In an organization of suffi- 
cient size, it may be necessary to designate a full-time man 
to plan and put into execution many of the details connected 
with an education or training program. 

Employees should he encouraged to pursue studies offered 
hy local schools and colleges in a wide variety of courses, in 
preparation for greater usefulness. Many journeymen are 
willing and anxious to improve themselves by taking ad- 
vantage of I.C.S., Railway Educational Bureau, and other 
instruction courses, at their own expense. However, this 
willingness on their part must be encouraged by concrete 
evidence on the part of the railroad that they are interested 
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enough in developing their men to set up instruction facili- 
ties and conduct organized instruction classes for them. Com- 
pletion of supplementary courses should be shown on person- 
nel records. 

The individual worker knows what his actual skills are, 
and the responsibility for supplementary instruction to de- 
velop his potential skill rests upon the employee himself. 
However, management can and should stimulate the worker 
to seek supplementary instruction outside the plant by: an- 
nouncing requirements for advanced jobs for which the 
worker may strive; providing information about local oppor- 
tunities for supplemental instructions and guidance of out- 
side study to coordinate supplemental instruction with train- 
ing received on the job. 


Standard Apprentice Courses 


The primary objective of true apprenticeship is to train, 
not specialists, but all-around railroad mechanics. 

The machinist apprentice should begin his training in 
railroad work by being assigned to work with an experienced 
mechanic in the general repair and maintenance af equipment. 

After an allotted time in this department, he moves to 
bench work where he learns to repair and obtains a general 
knowledge of the various appurtenances used on modern 
locomotives. In the erecting shop, he should spend his time 
in the assembling of the locomotives. thereby learning the 
relations of one part to another, securing a thorough knowl- 
edge of locomotive construction. 

In moving through the machine department he should be 
assigned to the smaller, simpler machines first, following 
with the larger more complicated ones until he has covered 
a scheduled time on each of the various types. He should be 
given some time in the enginehouse to receive instruction on 
live locomotives, such as inspection and air brake testing 
work. 

Training of apprentices on Diesel locomotives should be 
incorporated in their schedule of work by the substitution of 
Diesel instruction in place of instruction on steam locomotives. 

` During the time when he is receiving his practical work 

experience in the shop he should spend at least two hours 
per week in the classroom studying related subjects from 
approved texts under the guidance of an apprentice instruc- 
tor. Drafting room experience should also be provided. 

Standard labor agreements usually set up schedules of 
length of time required to complete apprenticeship and also 
allocate the time required on the various operations. 


On-the-Job Instruction 


To instruct a man correctly takes just a little extra time 
at the moment, but it saves time later on, and prevents a 
large part of the spoiled work, and accidents. Here is a sug- 
gested procedure to be followed by instructors; Prepare the 
worker to receive the instruction: (1) Put him at ease. Re- 
member he can’t think straight if you make him embarrassed 
or scared: (2) Find out what he already knows about this 
job: (3) Get him interested. Relate his job or operation to 
the finished work. 

Present the operation: (1) Tell him, show him, illustrate. 
ask; (2) Put it over in small doses. He can’t take many new 
ideas at one time and really understand them: (3) Make the 
key points clear. These will make or break the operation— 
maybe make or break him. 

Try out his performance: (1) Have him do the job, but 
watch him; (2) Have him explain the key points: (3) Con- 
tinue doing all this until you know he knows. 

Follow up: (1) Put him on his own. (2) Tell him where to 
go if he needs help. (3) Check operation frequently. Be on 
the lookout for incorrect or unnecessary moves. 


Instruction Furnished by Manufacturers 


Manufacturers of Diesel locomotives conduct schools at 
their plants for training key personnel and these men become 
the nucleus for training other workers. The manufacturer 
also has field representatives to supplement this instruction. 

Manufacturers of air brake equipment. hot water feed 
pumps, stoker equipment, boosters, and various other appli- 
ances, furnish manuals of instruction on maintenance of such 
equipment: service engineers are available to assist in the 
training of workers. 
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Class Instruction 


A supervisory training program based on the conference 
method has been established on some roads; supervisors and 
understudies in groups of 20 are brought to a central point 
tor three full-day sessions. The conference is designed to 
cover the subjects of the history of the railroad, its physical 
property and ownership; the responsibilities of management 
and supervision; revenues and expenses: analysis of super- 
visors’ duties; the problems of handling men; training new 
employes; discipline; safety: value of courtesy; personal 
appearance; good housekeeping. 

Conference subjects are handled by general officers, de- 
partment heads, engineers, personnel men and training direc- 
tors; supervisors are encouraged to participate in panel 
discussions. 

Classes of instruction on Diesel maintenance are conducted 
by supervisors trained in the manufacturer's school; classes 
are conducted on employe’s time at locations where Dicsels 
are maintained andl cover all phases of Diesel engine con- 
struction and operation by use of charts and manuals pro- 
vided by the manufacturers. 

Demonstrations are given by the use of actual parts and 
blackboard work covers tolerances and other pertinent fig- 
ures, including maintenance of main bearings, basic bed frame 
construction, crankshaft maintenance, bearing alignment, 
clearance of bearings and checking for wear and thrust, pro- 
tection of oil passages, lubricating oil system, governors, in- 
jectors, cooling system, and electrical system. 

Technical training classes are conducted by state or local 
boards of education, in cooperation with the railroads, on 
such subjects as Diesel-Electric locomotive maintenance, 
Diesel design, applied electricity, locomotive air brake equip- 
ment, electric welding and blueprint reading. 

Instructors are secured and paid hy the board of education 
and attendance is on a voluntary basis. 


Planned Work Experience in Home and 
Outside Plants 


A supervisor or mechanic may need to be instructed in 
performing manual jobs. While it is true that the Diesel- 
electric locomotive comprises mechanical principles employed 
in industry for many years railroad supervisors and me- 
chanics know very little about other industries, and all have 
to be educated to maintain and operate the new type locomo- 
tive. Men who worked on steam power necessarily have to 
learn a new technique. 

Under present working agreements, it is possible. in most 
cases, to change assignments of the men within the Diesel 
maintenance shop. Also, from the standpoint of developing 
a versatile organization, we should rotate men on the vari- 
ous jobs within their craft in order that they will have an 
opportunity to obtain a wider experience. 

Work processes and training techniques are improved by 
assignment of workers for short periods to visit other plants 
for observation of their work. 

A sure way of becoming thoroughly informed about opera- 
tions and procedures is to have supervisors make an accurate, 
written outline of each operation or process: the particular 
form of job breakdown is optional. The supervisor becomes 
more proficient in imparting knowledge to the workers 
regarding the operations he “broke down.” 

Much time and money have been wasted by supervisors 
who have only observed a process or operation in the Diesel 
electric field and “thought they knew” all about it. If these 
same supervisors had heen required to make a complete break- 
down of the process, they would have learned all of the de- 
tails and tricks of the operation the first time. 

Making breakdowns may at first appear to be something 
of a task; however, they become easier with practice. Their 
use saves so much time, effort and costly mistakes that the 
making of them is justified not only in the Diesel field but in 
other operations as well. 


Company Policy 
A company which would have its employes appreciate and 
understand management policy, should inform them so they 
can discuss their industry intelligently. Recognizing that no 
one can be expected to do an effective job unless he knows why 
he is doing it, many companies inform their employes about 
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their work through company magazines, employee’s hazi- 
books, annual reports and information bulletins. 

A clear definition of company policy leads to much clos 
cooperation between members of the entire organization— 
both journeymen and supervisors. People will do thing: 
they don’t like to do if the necessity for doing this is clearly 
explained to them. 

The broad objective in morale building is to inform er- 
ployees as to the need for team work and cooperation, v 
deepen the employee’s pride in his industry, his interest ar: 
enthusiasm in his work, and to increase both his capacity t: 
serve his company effectively and his recognition of his ::- 
sponsibilities as a citizen. 

Loyalty to company is engendered by demonstrations <i 
good faith on the part of the company in its dealings with t: 
worker. To the men on the job, his immediate supervisor ` 
representative of the company and its policies. It is importar: 
that management place in supervisory positions those inci- 
viduals on whom it can count to represent the company fa: 
in his daily contacts with the worker. Other factors wh. 
must be considered if loyalty to company is desired are: t: 
provision of clean, well-lighted, adequate and safe workir: 
facilities, proper tools, and prompt attention to grievance 
or suggestions made by the worker. Employers should pia: 
activities that will increase the understanding of the employee. 
and through him the public, of the basic philosophy of the 
railroad, calculated to hold morale at high level. 

The members of the committee are: E. P. Gangewere 
(chairman), superintendent motive power & rolling equip- 
ment, Reading; F. C. Ruskaup, assistant general superir- 
tendent motive power & rolling stock, New York Centrai: 
F. B. Rykoskey, supervisor of shops, Baltimore & Ohr- 
J. H. Whipple, Jr., superintendent of Diesel equipme:: 
Denver & Rio Grande Western; Jack Wolff, special repre- 
sentative, Chesapeake & Ohio; J. D. Loftis, superintendent 
of motive power & equipment, Atlantic Coast Line: W. W. 
Driskill, personnel assistant, mechanical, Norfolk & Western. 
M. A. R. Slack, supervisor of technical training, New York. 
New Haven & Hartford and R. R. Johnson, supervisor «i 
personnel, Reading. 


Discussion 


J. D. Loftis (A. C. L.) commented that about 5) per 
cent of the discussions of locomotive maintenance prob- 
lems at that session indicated a dependence on personnel 
training and raised two questions which he considered ùi 
significance in addition to the general ones in the repor: 
itself, namely: “When should training be done?” ar? 
“Who should do the training?” In discussing these que: 
tions he said, in part, “It is generally accepted that a great 
deal of training will be done by the supervisor. However. 
even a school teacher needs an outline to follow. and 
textbooks to use. There should be a-staff member whose 
principal responsibility is the establishment of an instruc- 
tion policy as well as to see that the policy is carried oz 
by the supervisors. The railroads should recognize tr: 
economic value of having trained personnel and insis 
that every effort be made to assist the employee to ec:- 
cate himself. It is our belief that more benefit may t+ 
derived by having an instructor visit the shops azi 
schedule programs, holding formal classes similar to tte 
instructions given enginemen and supervisory personne! 
in Diesel instruction cars.” Concluding his remarks, te 
mentioned that the cause for the demand for training res 
employees is the lack of planning work to be repetitive 
as much as possible in order to shorten the training tire 
and that another basic reason for training men is to s¢:- 
bilize employment. He mentioned a recent experience i- 
the A.C.L. car department where the necessity arose t` 
increase forces by 100 men, 60 of which were mechanic: 
“There was no way,” he said, “to get the mechanics, otte- 
than to set up helpers and apprentices, and even by scrap- 
ing bottom it was difficult to fill the quota, so that prac- 
tically all of the employees we hired were apprentice: 
coming into the ranks. That placed the burden on the: 
shops of educating new employees during a heavy we-« 
program. If it is possible to stabilize the emplovme:: 
level, the demands on the supervisors’ time in educatirc 
new men will be reduced to a minimum.” 
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ELECTRICAL SECTION 


Electrical Shops for Diesels’ 


Practicar all railroads of any size have one or more elec- 
trical repair shops for maintenance and repair of shop motors, 
axle generators, turbo generators and miscellaneous electrical 
equipmemt. The nature of this work is so varied that no real 
production facilities can be provided and such a shop usually 
contains only coil and insulation machines, drying or baking 
ovens, etc. 

With the advent of Diesels the volume of repair work has 
greatly increased and there are a number of roads which must 
overhaul as many as 100 motors, main generators and auxil- 
lary generators per month. A repair shop for this work must 
be arranged on a production basis and must have baking ovens, 
impregnating tanks, balancing machines and other high class 
equipment for adequate and economical maintenance work. 

The information presented in this report will deal primarily 
with the design of a shop for Diesel or electric locomotive 
traction motors, and electrical equipment, however, the ar- 
rangement in general will be satisfactory for maintenance 
of other rotating electrical equipment, with the slight modifica- 
tions. : 


Planning a Repair Shop 


It is essential that careful consideration be given to the 
kind and type of equipment to be overhauled and the econ- 
omies before actually planning a shop layout. The following 
data should be secured and studied: 


1—The number and type of motors, generators and auxiliary 

“Section of the report of the Joint Committee on Motors and Controls, 
Electrical Sections, Mechanical and Engineering Divisions, A. A. R. This 
Part of the report was omitted from the convention proceedings, covered in 
ioe issue of Railway Mechanical Engineer, so that it could be pub- 
ished in full. 
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The kind of electrical repair 
shop experienced Diesel main- 
tainers would like to have if 
they could start from scratch 


generators to be either repaired, overhauled or rewound 
in a given period based on units now in service. 

2—The probable increase in volume of such work to be ex- 
pected in the future to determine its effect on size, loca- 
tion and layout of a shop. 

3—Location and size of outside repair or service shops of 
electrical manufacturers, locomotive builders and inde- 
pendent organizations. Such shops must have sufficient 
equipment and facilities for adequate repairs. 

4—Savings to be effected by performing this work in a rail- 
road owned and operated shop as compared to sending all 
such work to one or more outside repair shops. 

The answers to the above questions can only be determined 
by the individual railroad after carefully considering all the 
facts. It is the opinion of the committee that the construction 
or installation of a railroad repair shop can be justified if 
more than 20 units, comprising either traction motors, main 
generators or auxiliary generators must be overhauled per 
month. However, if this is a maximum figure for a small 
railroad completely Dieselized, or for a larger system with 
no further Dieselization contemplated, it may prove more 
desirable to send all equipment to an outside repair shop for 
maintenance. 
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A railroad considering the construction of a repair shop or 
sending equipment to an outside service shop must build up 
a pool of protect or spare motors and generators. The time re- 
quired to complete repairs determines the number of spares 
required. For example, if it requires 30 days to transport a 
motor to and from the shop and repair it, one spare motor 
can be used in changing out only 12 motors per year. Tf 20 
units are to be repaired each month, 20 spare units will be 
required. It is evident that only 10 spare motors would be 
required if the time for repairs is reduced to 15 days. A 
careful study should be made to determine the number of 
spares required to adequately take care of necessary change- 
outs, with additional spares at important points and assem- 
bled with wheels or trucks. Such protect units should be 
purchased at the same time as the Diesel locomotive under 
the same authorization. It is frequently difficult to secure 
adequate spares at a later date. 


Type of Shop 

There are two general types of electrical repair shops, name- 
ly, the maintenance shop and the production maintenance 
shop. 

A maintenance shop is usually set up primarily for running 
repairs or basic overhaul and not necessarily complete re- 
winds. A rewind may be done occasionally in emergency or 
for experience, but usually most rewinds are sent to the 
manufacturer on the unit exchange basis or to an outside 
service shop. A maintenance shop should be considered where 
the volume of work will not exceed one unit per day or ap- 
proximately 20 units per month. 

A shop of this type for basic overhaul should include a hal- 
ancing machine, baking oven, impregnating unit, armature 
machine for banding, turning, undercutting, grinding and 
turning of commutators as well as necessary racks, cooling 
stand, work benches, etc. 

A production maintenance shop is usually designed to per- 
form electrical work for the entire railroad and requires a 
well planned layout with ample room, good lighting, over- 
head cranes, precision machinery and equipment. It should 
be capable of handling the complete rebuilding of motors 
and generators. 

The production maintenance shop should be placed in a sep- 
arate building. In some cases, the electrical repair shop is 
assigned a small part or section of a large Diesel locomotive 
repair shop, without space to expand, and as the Diesel re- 
pair work increases, the electrical section may be crowded 
into a smaller area with the result that work is seriously 
hampered and repair costs materially increased. 

It is essential that sufficient space be provided initially for 
the volume of work to be handled with space to grow as the 
volume increases. 

The first step in the design of a production shop is to list 
all of the operations to be performed on a traction motor or 
generator and frem that, to develop the space, machinery 
and equipment required for each operation. A scale model 
should be made for each machine, bench, rack, etc., and these 
can be laid out on a proposed building plan to provide a 
straight line assembly method for handling the necessary 
operations. A piece of colored string is helpful in following 
the armature, field frame, etc., step by step through the shop. 

Back movements should be eliminated and machines ar- 
ranged so that the motor will enter one end of the shop and 
progress to leave the other end completely repaired and ready 
for service. 

The continuous flow of material is also important and it is 
essential that even small items such as a 3/16 in. cap screw 
be available and ready to apply at the appointed place when 
needed. A storeroom should be housed in a portion of the 
building: with an attendant on duty at all times when the 
shop is in operation. 

The production maintenance shop must also be designed 
and operated to keep the cost of labor to an absolute minimum 
if it is to compete with outside service shops. It must be 
realized that an employee should be as free of fatigue at the 
end of the day as he was at the start, if he is to produce a 
day’s work. The technique employed in industry by the pro- 
duction line method must be applied to railroad repair work. 

Furthermore, it is practically impossible to hire men who 
have had any experience in this type of work. Each oper- 
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ation should be broken down into small enough interval: - 
that a man can be trained to perform each phase of tt 
work satisfactorily. Repair of a traction motor can be divide: 
into approximately 50 operations and these operations can te 
performed by from 10 to 50 men depending on the volur: 
of work. In other words if you have 10 men, each man wou!! 
be taught five operations, and if you have 50 men, each mii 
is taught one operation. 

It is extremely important that the time element be con 
sidered in setting up and assigning this work. The operation: 
must be arranged in order that the armature, frame ar: 
parts may move without delay from one operation to the 
next. Each man should be given one or more sheets or 
which each step of the operation is outlined in detail, wit: 
tolerances, limits, etc., included, so that he will not have v 
ask questions. This system will provide complete contre! «: 
methods and output. It should be improved continually t: 
review and time studies with the object of reducing labor c=: 
to a minimum., 


Suggested Layout 


The committee has prepared a layout of a producti: 
maintenance shop for traction motor repair work which is ir- 
cluded as part of this report. It is believed that the arrange- 
ment shown is practical and can be economically operated tr 
an output from a minimum of 30 to a maximum of 100 motor: 
per month. 


Machinery and Equipment 


Each step in the repair of a traction motor is indicate: 
on the layout, and designated by a number. The following 
covers a brief description of the machine or equipment ar’ 
work performed at each location: 

Storage space where motors are received. It should be oi 
ample size for storage and handling of motors by electric truck. 

Power operated lift truck for handling motors from storage 
to stripping rack. There are several methods of shipping 
and handling motors. It is believed the most satisfactory 
method is to place the motor in a specially designed crate or 
on a skid so it can be handled by fork or platform lift truck. 

A platform lift is preferable since a hand operated lift 
truck can be supplied to small outside points and a power 
operated unit at more important terminals. A properly de- 
signed crate is preferable to a skid since it provides better 
protection and will not need to be fastened regardless ot 
whether it is moved by passenger or freight service. 

Space for dismantling motors. A grating should be pro- 
vided over a concrete sump or pit to confine dirt and grea:: 
to this area and prevent it from being carried throughe. 
the shop. 

Equipment for running test of motor before dismantling 
to detect any serious defects. If shop d.c. energy is available. 
a speed regulating rheostatic starter can be used to vary the 
voltage and avoid excessive speed. Another alternative is te 
use a stationary a.c.-d.c. welding m.g. set, with a voltage 
range up approximately 100 volts. A field rheostat provide 
a convenient means of varying the speed of the traction mot. 
by varying the output voltage of the generator. 

Portable high-pot or dielectric testing outfit. A unit with 
a maximum rating of 3000 volts with an auxiliary circuit t- 
burn out grounds is required. This test is made by building 
the voltage gradually up to 1200 volts to determine conditier 
of windings as a guide in performance of overhaul. 

Portable hydraulic pinion puller. A shop built cvlincer 
with either a hand or power operated hydraulic pump is re- 
quired with a capacity of 400 tons. The cylinder should be 
mounted on a truck so it can be easily moved and adjusted i=- 
any type of motor. Split adapters with a band to hold them 
together are more satisfactory than use of nuts and belt. 
with a plate for removing all types of pinions. 

Power operated 25-tom hydraulic cylinder for removing 
both commutator and pinion end bearing housings with tie 
bearings intact. 

Vapor degreasing unit. It is essential that armature.. 
frames and all parts be thoroughly cleaned to remove dirt, oil. 
grease, etc., before starting repair work. In a small shop. 
hand cleaning using stiff bristle brushes with mineral spirits 
or carbon tetrachloride, may be entirely satisfactory. Steam 


froma lance has also been used but is considered objectionable 
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because of the possibility that windings may absorb moisture. 
The use of a vapor degreasing unit for removing grease, oil, 
wax, dirt, etc., from metal parts is comparatively new al- 
though thousands of these machines have been installed 
in industrial plants for process cleaning in recent years. There 
are now several installations in traction motor repair shops 
which have given excellent results in cleaning armatures, 
feld frames, housings, axle caps, etc., and such a unit is 
considered essential in a production maintenance shop. 

The degreasing unit is basically an open top tank, with a 
clear working space approximately 8 by 8 by 6 ft. deep, in 
which a liquid chlorinated solvent is heated either by gas, 
electricity or steam to the boiling point. The vapors being 
heavier than air fill the tank. 

A piece of metal or part at room temperature is lowered 
into the tank and as the vapors condense on the cold surface, 
the liquid drains back into the bottom of the tank carrying 
grease and heavy matter with it. Automatic controls are 
provided to vary the heat supplied and control the level of the 
vapor. 

The most commonly used solvents in a vapor degreaser 
are trichlorethylene or perchlorethylene which are both 
members of the chlorinated hydrocarbon family. These two 
solvents are classed as non-inflammable at ordinary temper- 
atures and only moderately flammable at higher temperatures 
so that they present no fire hazard. They are not toxic and 
have been classed as safe in ordinary concentrations by most 
State Industrial Commissions. When inhaled in heavy con- 
centrations, they have anesthetic properties and will cause 
dizziness and nausea so that the tank or pit must be adequately 
ventilated before employees are allowed to enter. 

The manufacturers of degreasing equipment sell both the 
above solvents under their own trade names with various 
inhibiting agents added. The compounds are not stable under 
certain conditions and tend to break down into hydrochloric 
acid which results in serious corrosion of the tank and parts 
being cleaned. Conflicting claims are made by manufacturers 
regarding the comparative stability of tetrachlorethylene, 
which boils at a temperature of 249.8 deg. F. and trichlor- 
ethylene which boils at 188.8 deg. F. The experience of indi- 
vidual members indicates that tetrochlorethylene is more 
effective in removing moisture because of its higher boiling 
point and from this standpoint preferable to trichlorethylene. 

Down draft cleaning stand where dirt is brushed or blown 
off motor parts after they come from the degreaser. An ex- 
haust fan is provided with suction inlet below the grating to 
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remove dust and dirt, discharging it outside the building 
where it can be collected if desired. 

Stationary hydraulic press for removing friction or roller 
type bearings from housings. A hand operated 25- or 50-ton 
press will be satisfactory for this operation. 

Work bench and rack for repairs and storage of axle bear- 
ing caps, bolts, nuts, etc. 

Work bench and rack for renewal of felt and storage of 
cover plates of various kinds. 

Traction motor frame stand arranged so that any type of 
frame can be revolved for inspection and removal of field 
poles and coils if required. These stands can be built of struc- 
tural steel in the shop. 

Shop made structural steel racks for storage of field coils. 

Field coil tester consisting of a hand operated hydraulic 
press and a growler for removal of coils from poles and testing 
for shorts and grounds. If necessary, repairs are made and 
coils retaped at this location. 

Baking ovens in which field coils are heated before being 
vacuum impregnated. These ovens are also used for heating 
and baking varnish on armatures. It is recommended that 
they be car type, approximately 6 ft. wide, 6 ft. deep with a 
clearance of 8 ft.-4 in. inside and with a temperature rating 
of 300 deg. F. The top of the car should be provided with 
holes which permit a number of armatures to be handled 
into the oven at one time. 

The type of heating is dependent entirely upon the con- 
ditions at each particular shop. If high temperature steam 
is available, steam coils can be used; however, the majority 
of ovens are being installed with electric heaters because 
of ease of control. In any event forced fan circulation of air 
should be used, with adjustable louvres to insure even temper- 
ature in all portions of the oven. It is important to avoid hot 
spots or high temperatures on any portion of the part being 
heated. The use of infra-red lamps is receiving some con- 
sideration for heating and baking varnish. They have been 
used extensively for drying out paint coatings, and in some 
service shops for drying out electrical equipment which has 
been flooded. There is some question as to the desirability 
of using the lamps to bake varnish since the layer of varnish 
on the outside may be overheated and varnish at the bottom 
of the slots not properly baked even though care is taken 
in the mounting and application of lamps. 

Field coil storage rack with removable drawers, each of 
which will hold a complete set of poles and coils after they 
are overhauled. This rack can be built in the shop using 
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structural steel and perforated plate for sides of drawers. 

Down draft water wash spray booth where all parts of the 
frame, both inside and out, axle bearing caps, bearing hous- 
ings and covers are painted as they move to the assembly 
section. The booth should contain air outlets, etc., for two 
spray guns, one for red air drving lacquer for inside of 
frames and blue or black lacquer for the outside surface. 

A large exhaust fan, of non-sparking design, should be 
provided with discharge to the outside of the building. 

Bench and rack for overhaul and storage of brushholders. 

Frame positioning stands for supporting and rotating 
frames during assembly of field poles and coils. 

Four frame positioning stands for inspecting, applying 
brush holder leads and replacing tie cords, shimming loose 
field coils, etc. After this operation the frames are moved 
back to the paint spray booth for painting inside of frames. 

Storage area for finished frames. 

Shop made racks for storing friction type bearing and 
frame. 

Hand operated 25 or 50 ton hydraulic press for pressing 
friction type bearings into frame heads. 

Shop made racks for storage of bearing caps after overhaul. 

Shop made racks for assembling frame and armatures. 

Equipment for running test of assembled motor to detect 
any unusual noises which might indicate defects. 

Drawer type armature racks for storage of armatures 
after completion of overhaul work. These racks can be shop 
built and arranged so the armature is placed in one side and 
taken out of the other, with wire mesh for protection. 

Shop made rack for reamer used to line ream friction type 
bearings. 

Space for crating finished motors, which are then handled 
by the platform lift truck. 

Note. The following items cover machine tools which are 
necessary for various repair operations: 

Combination boring and milling machine for boring axle 
bearing caps on the frame or other boring operations after 
building up by electric welding. 

An engine lathe with a swing of approximately 30 in. 
for turning operations. 

An engine lathe with a maximum swing of 52 in. and 
sufficient length between centers for turning large parts such 
as main generator armatures. 

A motor driven radial drill press with 5 ft. arm, 2 in. 
drill capacity for drilling frames. 

A crank shaper for reclaiming axle caps after building 
up by welding. 

A motor driven hacksaw for cutting weights for balancing 
operation and miscellaneous hacksaw work. 

Double emery grinder, motor driven, with 12-in. coarse and 
fine grinding wheels. 

Note. The items above cover the procedure in overhaul of 
frame and parts as well as machine tools. The next group of 
items cover the path of the armature after it has been 
cleaned in the degreaser and moved to the armature section 
ot the shop by power operated truck. 

Storage space for armature. 

High frequency outfit for testing armatures for shorts or 
loose connections. This unit consists of a high frequency gen- 
erator with an output of 10,000 volts and 10-500 kilocycles. 
It provides a means of detecting short circuits by energizing 
the armature and using a wave meter to find any unusual 
condition. The armature should be supported on a shop built 
stand and revolved as required. 

A portable Magnaflux testing outfit for magnetic powder 
test of armature shafts, pinions, etc. A black light should be 
provided, with a hairpin coil, for more sensitive test of 
pinions. 

Bar to bar tester or low resistance ohmmeter with prods 
and external source of power for test of armature for grounds 
or loose connections. This instrument should have a range to 
0.000001 ohm for accurate tests. 

Shop built stand with power driven drum for removing 
band wire. It is recommended that such an arrangement be 
used instead of cutting with a chisel if coils are to be retained. 

Shop built stand with a gas fired iron for setting and solder- 
ing loose leads or connections. 

Banding machine for applying permanent bands using a 
tension device to secure tight band wire. This machine should 
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have variable speed drive and capacity for handling armature: 
up to 48 in. diameter by 102 in. long. 

Vacuum impregnating unit consisting of vacuum tank, 
varnish tank, vacuum pump, condenser and necessary contre!:. 
If an armature passes certain tests it is heated in a bakirz 
oven and then placed in the vacuum impregnator to remove 
all moisture, after which varnish is allowed to flow from tke 
varnish tank into the impregnating tank. 

Some outside service shops use a baking oven to dry the 
armature at high temperature, but it is generally agreed that 
this method is not satisfactory in removing moisture absorbe 
by insulating material. 

The vacuum tank should have a hinged gasketed cover 
designed for a maximum working pressure of 100 Ib. per sq. 
in. and have a clear space inside 5 ft. diameter by 5 ft. deez. 
Shop built drain rack. After removal from the vacuum iz- 
pregnator, armatures are allowed to stand while excess var- 
nish is drained off and shafts, etc., are cleaned. It is the prac- 
tice of some manufacturers to rotate or spin the armature :: 
assist in removing excess varnish before baking. 

Shop built armature positioning rack. The armature + 
baked in one of the ovens after which it is placed in this rack 
which should be arranged to turn the armature 180 deg. ict 
easy application of bearing housing and fitting of pinion. 

Shop made racks for roller bearing housings. 

Automatic electrically heated oven approximately 3 it. 
wide, 3 ft. high and 3 ft. deep inside for heating frame heads 
to a temperature of not over 190 deg. F. to expand them. after 
which the cold bearings are applied. The entire assembly is 
then heated again for application to the armature. 

Shop made rack for storage of roller bearings. 

Shop made rack for storage of pinions after they have bes 
ground to fit armature shaft. 

Small dynamic balancing machine with a capacity or S0ò- 
2000 Ib. for friction type bearing assemblies. 

Balancing machine for generator and traction motor arma- 
tures. This machine should have a capacity of not less than 
6000 !b. designed to handle parts 60 in. in diameter, 72 in. in 
length with variable speed drive. The type of machine to * 
purchased should be determined after a careful investigati- 
of the various designs available. 

The first of the two hasic types is the mechanical, where 
amount of unbalance is indicated on dials or meters or varia- 
tions of the mechanical using electro-magnets in which the 
vibrations of the supporting structure are compensated by 
shifting weights until they are equalized. Readings of amount 
of compensation and angularity show the correction required. 

The second general type indicates the unbalance electrica* 
by tuning out the vibrations and then making reading: + 
calibrated meters of the amount and angularity of the correc- 
tion required. 

It is desirable that the armature be operated in its own 
bearings while being balanced to compensate for possible un- 
balance. of bearings themselves. 

Commutator grinding and seasoning stand. Every arma- 
ture going through the shop is placed on this stand while th: 
commutator is ground. New or rebuilt commutators only a: 
seasoned but all armatures are tested for high or low corm- 
mutator bars by holding a brush lightly against the commiuta- 
tor surface. 

Most seasoning machines have been shop built using 
variable speed drive, bearing supports, gas burners for heatirs 
and a tool post grinder. A machine of this type will probat™ 
be on the market in the near future. 

Vertical four column power driven hydraulic press, $00-:- 
capacity for removing and applying armature shafts. T=- 
unit should have a 90-in. maximum opening, 36-in. stroke 27 
54 x 54-in. table. 

Machine for undercutting commutators. This unit car * 
shop built or purchased and consists of a stand to support 3~ 
rotate the armature with a motor driven attachment far <!-- 
ting and undercutting. 

Shop made bench and space for overhauling commur-: -- 

Shop made stand for cleaning commutator risers. 
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ture can be rotated by hand or motor drive. A small >s- 
should be provided to hold winding supplies. 

Shop built or purchased sand blasting cabinet for cieis~: 
laminations, coil supports, etc., before rewinding. 
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Armature winding stand and bench for applying ground 
insulation. 

Automatic electric oven approximately 24 in. wide by 24 
in. deep by 12 in. high for heating insulation and coils to a 
temperature of 200 deg. F. for hot forming. Each armature 
should have a foet operated hydraulic press to hot press coils 
before insertion in slots. 

aE winding stand and bench for applying equalizer 
coils. 

Armature winding stands and benches for applying coils. 

Armature winding stand for applying wedge and insulation 
clips. A bench should be provided equipped with a small air 
hammer for applying and a motor driven wedge cutter for 
fitting wedges. 

Electric brazing machine with tongs and transformer to 
support and rotate armature while brazing or silver soldering 
coil ends. ' 

Banding machine of heavy design and capacity for large 
armatures for applying temporary bands on rewinds. The 


unit must have reversing variable speed drive and overhead | 


frame with blocks and hoist to roll the bands on the armature. 

Portable high-pot or dielectric test outfit. An armature is 
tested after each step in the rewinding process at successively 
lower voltages, starting at 6,000 volts and ending at 2,000 
volts so that if failure occurs, the last operation will be at 
fault. The unit purchased should be suitable for 8,000 volts 
maximum and have protection against surges. 

Commutator soldering machine for soldering all coils to 
commutator risers in one operation. This unit consists’ of 
three tanks or pots, two acting as reservoirs for solder with 
thermostatically controlled gas or electric heaters and a center 
tank where the commutator end of the armature is immersed 
in the solder. Removable center plates with adjustable sec- 
tions for different size commutators are used to confine solder 
to the section at the risers. 

It is possible to hand solder the coils to the risers, however, 
the labor savings by use of a solder pot more than justify its 
purchase. 

Armature cooling stand for cooling an armature by blast 
of air passing up through it. This stand is used whenever a 
hot armature must be moved to the next operation without 
delay. 

Space and winding machines for small motor repair and 
rewinding’ work. A small dynamic balancing machine and 
winding mnachines are provided as well as test rack for load- 
ing and testing small motors after repairs are completed. The 
amount of space to be allowed for these operations is de- 
pendent on the expected volume of such work at a particular 
shop. 

Space for storage of all kinds of materials and supplies 
required in the operation of the shop. A storehouse attendant 
should be on duty at all times when the shop is functioning. 

Space for overhauling main generators, auxiliary gener- 
ators and other electrical equipment such as controllers, 
meters and instruments, contactors, compressor motors, etc. 

Heating system for building. An adequate system of heat- 
ing by motor driven unit heaters should be provided. Serious 
consideration should be given to maintaining a slight pressure 
in the building itself which necessitates fans bringing in large 
quantities of outside air. Pressurizing the building will elim- 
inate entrance of dust and dirt since entering air can be 
filtered and heated. 

Shop maintenance section. Maintenance work on shop 
motors and electrical equipment should be separate from the 
motor repair shop. This work requires a different type of 
Personnel and can be more effectively operated if entirely 
apart from Diesel maintenance work. 

In addition to the above list of machinery and equipment, 
there are essential items for traction motor maintenance 
work, as follows: 

Portable 300-amp. electric welding outfit. 

Oxyacetylene cutting and burning outfits. 

Metal spray gun for building up wearing surface on 
bearing housings, etc. 

Several motor-driven megger testers for dielectric ab- 
sorption (1000 volt). 

A.c. and d.c. voltmeters and ameters. 

Tachometers. 

Hand pyrometers. 
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Pinion advance indicator. 
Jigs, shop made gauges and tools. 
Go and No-Go gauges. 
+ Wrenches, sockets and hand tools. 
Electric drills, reamers, slotting tools. 
Pneumatic impact wrenches. 
Shop made devices for winding operations. 
Micrometers, feeler gauges, thread gauges, drills and 
taps. V- 
National coarse and fine. 
The following general features of the building should be 
given careful consideration : 


Fire Protection 


There are a number of outstanding hazards in any electri- 
cal repair shop which must be given careful consideration and 
protected in the best manner possible to insure safety to the 
men working in the shop, as well as prevent damage to build- 
ing and contents. 

Varnish tanks, vacuum impregnator and baking ovens 
offer serious potential fire hazards. If the arrangement per- 
mits, this equipment should be housed in a separate building 
of fire resistive construction or separated from the remainder 
of the building by a standard fire wall. It is desirable that 
this section of the building be provided with an outside en- 
trance only and no doors or openings between it and the main 
shop. 

The rooms for spray painting and cleaning should also be 
isolated and the section protected with automatic fire doors 
having fusible links if the layout of the shop permits. 

Storerooms and oil storage facilities should also be isolated 
and openings closed by standard automatic fire doors having 
fusible links. 

In the suggested shop layout the cleaning, dipping and bake 
oven operations are carried on in the open shop and not in 
separate buildings or sections to secure the best possible 
straight line production arrangement. This presents special 
problems since these operations must be protected so that a 
fire at any location can be isolated from the remainder of 
the shop. 

A built-in automatic fire protection system should be pro- 
vided in the separate section or in the area where these haz- 
ards exist. Water fog or CO, systems provide good protec- 
tion, forming a curtain around and over the area, supple- 
mented by suitable portable fire extinguishers at necessary 
locations throughout the building. 

In a shop where the cleaning or paint spraying operations 
are performed in the open, a down draft arrangement should 
be provided with water wash screen and large exhaust fan 
to remove fumes and vapors. The use of highly flammable 
solvents for either cleaning or painting should be avoided. 
Cleaning rags should always be carefully gathered and placed 
in an approved metal can at all times. 

All electric wiring, motors, control, lighting, etc., in special 
sections or areas should be in accordance with Code require- 
ments for hazardous locations. 

Consideration should also be given toward providing inside 
risers every 75 ft. each equipped with 75 ft. of 114-in. hose 
and fog nozzle. An adequate number of foam making solu- 
tion containers and applicators should also be provided over 
the entire area. An automatic sprinkler system may also be 
considered for the entire shop for better protection. 

The building should be well ventilated at all times and be 
provided with exhaust fans to remove fumes from bake ovens, 
cleaning rooms and any other area where fumes are apt to be 
present. 

The shop must be kept clean at all times. Smoking should 
be prohibited throughout the hazardous sections. Provision 
should be made for a safe location where smoking may be 
permitted, in order to effectively control the hazards from 

this standpoint. 


Crane and Hoist Equipment 


A repair shop of the type suggested must have a complete 
system of overhead traveling cranes for handling parts from 
one operation to another with minimum delay. It will be 

(Continued on page 140) 
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Power Units for Shop Trucks 


A battery charging generator being tested for voltage and 
current output è 


T He Illinois Central first started using Ready-Power 
gasoline-engine-electric-generator power units for the 
operation of industrial trucks in 1932. By 1934, they 
were in service on most of the crane, fork and lift trucks 
used by the railroad. The trucks may be used with either 
storage batteries or engine-generator power units and the 
truck controls can be used interchangeably, with either 


power source. The power units are controlled automat-. 


ically by the Ready-Power electric governor which holds 
the engine at idling speed under no load conditions. A 
demand for electrical load causes the engine throttle to 
open sufficiently to bring the engine up to operating speed 
and meet the load demands. 

The trucks are used by the Mechanical and Stores de- 
partments, and the railroad now has 105 trucks in service 
using the power units. There are, in addition, 14 spare 
power units which provide for the time to make repairs 
and the time required to ship the power units back and 
forth from the place where they are used and the repair 
shop at Paducah, Ky. 

When the performance of a power unit becomes unsat- 
isfactory, an overhauled unit is shipped by the Stores 
Department and the unit needing attention is crated and 
shipped by freight to the Paducah Shops. 

Periods between shoppings of the power units vary 
from two to four years, depending upon the character 
of the service in which they are used. There were 13 
units overhauled in. 1947, and 20 during the first six 
months of 1948. The shop is equipped to do a variety of 
electrical work on shop motors and other electrical equip- 
ment in addition to that on the power units. 

Records are kept to show when the units were repaired, 
what work was done, what size pistons, rings and bear- 
ings were used and the cost of labor and material. When 
a unit is repaired, it is turned over to the Stores Depart- 
ment for shipment to a place where it may be needed. 
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Based on sixteen years of op- 
erating experience, the Illinois 
Central has developed syste- 
matic overhaul procedure for 
engine - generator power units 


The average cost of labor and material for a power usi 
overhaul is about $200, 


Shop Procedure 


When a power unit is received at the shop, it is ur- 
crated and torn down. The engine is an L-head engin: 
having a 3-7, 16-in. bore, a 4-34-in. stroke and a di~ 
placement of 162 cu. in. It is rated 22-14 hp. at 1,0% 
r.p.m. Engines are rebored and fitted with new pistons 
and new rings. New bearing inserts are placed in main 
and wrist pin bearings. When necessary, the crank shafi» 
are sent to an outside shop for turning and main and wrist 
pin bearings. This may be done twice, each recondition zy 
reducing the bearing diameter 0.01 in. When this ts duce, 
the turned crankshafts are used with undersize inserts. 

Overhaul of the carburetor and the governor may re- 
quire renewal of bearing and jets. The oil filter cartridge 
is replaced and the shaft bearing and seal of the water 
pump also require replacement. 

Valves are faced and ground and facilities are availal« 
for renewing inserts, if necessary. Radiator trouble ust- 
ally consists of leaks. The radiators are put through the 
lye vat, then tested for leaks and soldered, 1f necessary. 


Reboring an engine cylinder 


They are not often replaced. No oil pump repair has yet 
been required. 

All maintenance, and particularly that for radiator, 
has been reduced by mounting the power units on cc! 
springs. The springs are in pockets at the four corners 
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A traction-motor controller and lift-motor controllers—These 
are truck ports and are not included with power-unit maintenance 


of the unit with one spring to support the weight and 
another to restrain rebound. 

Electrical maintenance requires the removal of the 
panelboard which includes the voltage-control relay sole- 
noid starter switch, the vacuum switch which prevents 
use of the starter when the engine is running, the oil 
gauge, the starting button, the throttle and choke. The 
only work done on the panelboard and its equipment is 
to clean all parts and replace wires which may have bad 
insulation. This frequently includes all of the wiring, but 
only on rare occasions is it necessary to renew any of the 
panelboard equipment. 

The generator is removed and the brush rigging taken 


The valve refacer in operation 


Rann oT a Engineer 
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off and cleaned. Renewals of parts may include brushes 
and pigtails, and the fiber ring which insulates the brush 
rigging from the motor frame. The armature, brush rig- 
ging, field frame and coils are cleaned with carbon- 
tetrachloride applied with an air jet. It is occasionally 
necessary to renew coil leads, and outside coil taping. 
Field coils are painted with air drying varnish. 


For disassembly and assembly, the power units are placed on 
movoble work stands 


The armature is removed from the crankshaft to which 
it is bolted. After it is cleaned, the commutator is turned 
and undercut, if necessary. It is tested for shorts and 
grounds. Only one armature has been rewound during 
the past five years. This was made necessary by the fail- 
ure of an engine bearing. When an armature is replaced 
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At the right is one of the engines, in the center are the arma- 
ture, field frame and brush rigging frame, and at the left is a 
control panel 


on the crank shaft, it is aligned with a dial indicator to 
insure alignment within 0.0005 in. Brush tension is 
adjusted to 3 1b. : 

The battery charging generator is overhauled in about 
the same manner as the main generator. After overhaul, 
it is tested on a Servicer, which drives the generator at 
operating speed for testing voltage and current output. 
The Servicer can also be used for testing starting motor 
torque and voltage and current regulator setting. Starting 
motors are processed in the same manner as the gen- 
erators. 

The control circuit resistance occasionally becomes 
grounded. When this happens, all fiber insulation is 
replaced and the insulating frame is filled with plaster of 
Paris. No maintenance is required for the control relay, 
but the micro toggle switch which forms part of the con- 
trol is frequently replaced. Both high- and low-tension 
ignition wiring is renewed. 

Shop practices were developed by W. C. Monroe, elec- 
trical foreman, working under the direction of C. A. 


Pearman, electrical engineer equipment, and C. T. Eaker, 


shop superintendent. 


Electrical Shops 


for Diesels 
(Continued from page 137) 


noted from the proposed layout that three runways are pro- 
vided the full length of the shop, one for a 10 ton crane over 
- the generator repair section, one for a 10 ton and a 5 ton crane 
over the complete motor and frame sections and one for two 
5 ton cranes over the armature section. 

Jib cranes with the one ton electric hoists are provided at 
convenient points to handle parts from one operation to an 
adjacent one without waiting for the overhead crane. 


Tool Room 


A tool room of adequate size should be provided with an 
attendant regularly on duty for storage of meters, instruments, 
gauges, tools, etc A system of tool checks will insure proper 


140 (688) 


cate of equipment by employees. Insulation cutting machine: 
folders, etc., can be placed in the tool room and the attendar: 
can work on this in his spare time. 

Provisions should be made for these facilities in the buildin: 
itself or nearby to reduce lost time to an absolute minimum 
It is well to allow space for expansion since the number o: 
employees will be likely to increase with added volume o: 
work. 

Working conditions can be improved by painting the in- 
terior of the building, machinery and equipment with a colo: 
scheme such as recommended by several large paint manufac- 
turers. Visibility is improved, eye fatigue reduced and pos- 
sibility of accidents is decreased while a clean well kept shop 
improves employee workmanship. 

Installation of lighting is also very important and it 5 
recommended that an intensity of 40 foot candles be provided 
or even higher to eliminate any necessity for extension coré: 
or local lighting, even for fine or close work. 

The report is signed by the joint committee on Motors anv’ 
Control whose members are R. H. Herman (chairman, r 
committee, and chairman for Electrical Section, Mechanic: 
Division), engineer shops and equipment, Southern; A. B 
Miller, electrical inspector, Chicago & North Western; G. 0. 
Moores, assistant engineer (construction and maintenance) 
Baltimore & Ohio; C. F. Steinbrink, electrical foreman, Chi- 
cago, Rock Island & Pacific; and A. P. Dunn (chairmar, 
Electrical Section, Engineering Division), electrical fore- 
man, New York Central; J. O. Fraker, general electrical and 
shop engineer, Texas & Pacific; P. W. Pleasant, supervisor 
and chief fire inspector, Chicago, Indianapolis & Louisville: 
H. E. Preston, power supervisor, Illinois Central. 


Conclusions 


The cost of a new building complete with machinery anù 
equipment as outlined above, can only be determined by the 
individual railroad after detailed plans and specifications are 
prepared. The type of construction, character of the ground 
and make of equipment selected will materially affect the cost. 

It can be roughly estimated, however, that the machinery 
and equipment noted above will cost approximately $200, 
and a building of the type desired constructed for approxi- 
mately $200,000, making a total cost of $400,000 for the com- 
plete facility. 

The committee is of the opinion that a saving of at least 
$150.00 can be effected for each traction motor, generator and 
auxiliary generator undergoing basic overhaul with corres- 
pondingly greater savings on rewinds and other classes cf 
work. It can be conservatively estimated that a saving o 
$200 per unit will be effected in a production maintenarce 
shop. On the basis of 60 units per month or 720 per year, 
this represents an annual saving of $144,000 per year, or 
approximately 36 percent on an investment of $400,000. 


A traction motor being overhauled in an A. C. L. shop 
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Diesel-Electrical Maintenance’ 


Present railroad practices for current and heavy maintenance of Diesel traction 
motors, main and auxiliary generators, control equipment and storage batteries 


Tue inherent flexibility of the electric transmission and its 
ability to match load demands, closely have resulted in its being 
used almost universally on Diesel-electric locomotives. How- 
ever, like any other moving device on rolling stock, the various 
components require periodical attention or failures will occur. 
The committee was assigned three main topics which cover 
practically all of the electrical equipment. This was a broad 
assignment and it was approached broadly, touching the high 
spots only, this year, leaving to future reports the job of 
going into items of major interest. 

For convenience in reference, the topics were broken down 
into sections. Under each section, the information given is 
a result of a questionnaire circulated among the members. 
This type of report emphasizes the difference in opinions 
on some items, and the complete unanimity on others. There 
was no opportunity for a meeting to discuss, and maybe 
reconcile, some of these differences. In facf, there is room 
for doubt if it is even possible to reach complete agreement on 
all items. This is not so serious as it would first appear, 
however, as there is wide variance in operating conditions 
in many cases, and in others, the same end is reached through 
entirely different methods, each having relative advantages 
and disadvantages according to the viewpoint. 

In working up this report, we approached the topics from 
the’ standpoint of “what is actually being done” rather than 
“what should be done”. The report is not to be considered 
final, it is a brief resume of current practice on a number 
of railroads who have quite a few years background in oper- 
ating such equipment. 


“Abstract of a report of the Committee on Diesel-Electrical Maintenance, 
Locomotive Maintenance Officers Association, presented at the annual meeting 
of the Association, held in the Hotel Sherman, Chicago, September 21, 1948. 
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An important factor in successful performance of electrical 
equipment is that it not be overloaded. Electrical equipment 
has the peculiar characteristic of being willing and able to take 
on any overload without apparent strain even though the 
overload be suicidal. The importance of establishing correct 
tonnage ratings and adhering to them cannot be too strongly 
emphasized. Arriving at proper tonnage ratings is a com- 
plicated procedure at best, but there are hopes that develop- 
ments under way will result in making it easier. Some roads 
use recording ammeters and wattmeters during several test 
runs when the Diesel power is first used in new territory. 
This is backed up by spot checks on older runs from time to 
time. 

There is room for improvement in design which will make 
the equipment stronger, more dependable and thus reduce 
maintenance. It is suggested that main generators should be 
side-connected to get the cables out of the generator pit 
where there is considerable oil and moisture, thereby elimi- 
nating grounds and other troubles at this location. Acid and 
oil resistant synthetic wire should be used throughout the 
locomotive in place of varnished cambric. Wire markings and 
prints should be standardized. Manufacturers should, in all 
cases, furnish the long line print which shows the accurate 
location of conduits for trouble shooting. Simplicity of elec- 
trical equipment design is essential to good operation and 
maintenance and the committee regrets that several manu- 
facturers are now moving in exactly the opposite direction. 
A more complicated electrical equipment must have a very 
pronounced operational advantage to justify the maintenance 
complications and disadvantages. 

Another committee is reporting on personnel training, and 
this committee would like to stress the importance of proper 
training as a major step in successful maintenance. It is 
felt that an adequate number of competent system supervisors 
will assist greatly in education of the men. The inherent 
advantage of the Diesel-electric locomotive to operate con- 
tinuously over many divisions in one trip is changing the 
pattern of maintenance. System supervisors act as contact 
men, coordinating the work of the different shops and ex- 
changing ideas that improve maintenance. 


Main Generator Maintenance 


Brushes—Brushes are inspected every 4,000 miles of pas- 
senger operation. We have found this to be a satisfactory 
inspection interval; however, we are having considerable 
trouble with the split type brushes with the riveted shunt. 
We are trying to find a more satisfactory brush. 

Main generator brushes are inspected on passenger equip- 
ment every 2,000 miles, on freight equipment every 4,000 
miles. This inspection being made at progressive maintenance 
shops. Switch locomotives receive this attention at monthly 
inspection. Brushes, brush boxes and insulators are thor- 
oughly inspected, and particular attention is paid to the brush 
pigtails where they are fastened to the brush. Brush lengths 
are kept to at least 3% in. above the brush step in brush box. 

We inspect brushes every 2,500 miles in passenger service. 
The brushes are allowed to wear to % in. above their stop 
and in certain runs may be permitted to go a few more trips 
but in no case below % in. 

Main generator brushes are inspected after approximately 
every 2,000 miles of service on freight locomotives and 4,000 
miles on passenger locomotives. We originally had some 
trouble with the split-type brushes; however, they have given 
us less trouble of late. The brush inspection on switch loco- 
motives is made at the time of the monthly test. They are 
allowed to wear to 3/16 in. above the bottom of the brush 
holder spring slot. 
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Cammutators—The type of cleaning to be used depends 
upon the condition of the commutator. A canvas burnishing 


tool is preferred for light work. The use of sandpaper should - 


be avoided. For heavier work, a stoning tool with a fixed 
support should be used to insure trueness of the commutator 
surface. A stone with a fixed support is to be preferred for 
light flash-overs, as well. 

At the time of inspection, any spotted bars of the main 
generator commutator are cleaned up by using an Ideal com- 
mutator grinder. 

Commutators are kept as clean as possible. The method 
used to clean the commutators depends a good deal on their 
condition. Burnishing is usually done with canvas. Heavy 
work is done with a grinding stone held in a fixed holder. 
The use of sandpaper or hand stones is discouraged except 
in case of emergency. 

We have been experimenting for the past two years with 
a commutator dressing. This dressing is sparingly rubbed 
into the canvas before burnishing. Three applications eight 
to ten days apart are made, followed by an application once 
a month. The above seems to give the commutator a high 
polish and also seems to lengthen the brush life. 

Cleaning—For cleaning main generators, we use carbon 
tetrachloride, provided that the man doing ‘the work is 
equipped with a mask. The use of carbon tetrachloride must 
be followed by cleaning of the commutator. Due to the 
build-up of dirt at the rear of the bottom field poles of the 
General Motors type generators, we have considered drilling 
diametrically opposed holes in the generator fan so that the 
dirt may be cleaned out from the back end. However, we will 
not do this until we determine whether or not we will ex- 
perience any further trouble with the generator grounds at 
this location now that we are cleaning the generators from 
the front end regularly every 50,000 miles of passenger 
service. 

Cleaning of main generators by compressed air and wiping 
of string bands is taken care of on freight locomotives at a 
12,000-mile inspection period and on passenger locomotives 
at a 24,000-mile inspection period. It is found on certain 
equipment that a specially constructed nozzle is necessary to 
clean properly back of armature windings through the fan 
openings. 

Main generators are blown out with compressed air every 
2,500 miles. A special nozzle which fits into holes drilled in 
the fan is used at 30-day inspections to clean around bottom 
field poles. Not all fans have been drilled as yet, and a special 
cronked nozzle does a fair job. All generator fans are 
being drilled as opportunity presents. 

Compressed air is used to clean generators after approxi- 
mately 10,000 miles of service on freight locomotives, and 
20,000 miles on passenger locomotives, depending somewhat 
on the territory to which the Diesels are assigned. String 
bands and other parts are cleaned with carbon tetrachloride. 

Locating and clearing grounds—All of our equipment is 
now provided with convenient locations for disconnecting 
circuits to isolate them and clear grounds, cxcept under- 
neath the main generator. We are seriously cons:cering side 
connecting our main generators for this and other reasons. 

No additional disconnect devices for readily isolating cir- 
cuits have been installed on Diesel-electric locomotives, it 
being felt that these devices would add to the maintenance 
problems which would probably offset any benefits derived 
from them. 

We have recently started applying a disconnect switch to 
permit the ready isolation of one traction motor armature. 
The other motor in these locomotives can be isolated by 
blocking reverser and line contactors. To prevent misuse, 
the disconnect switch has a bolt through the clips so that 
positive contact is maintained. 

No disconnecting devices are used for isolating circuits 
to locate and clear grounds. 

Load testing (a)—Special terminals for load testing are 
not considered necessary. 

It has not been felt necessary to add special terminals to 
facilitate load testing on the locomotive, as cables can be 
ances to existing equipment at power contactors and 
shunts. 

We have found that by the addition of two simple copper 
clips to the high voltage equipment, the time of connecting 
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leads for load testing can be reduced about fifteen minute- 

No special terminals are provided to facilitate load testirz. 
Cables are connected to the proper contactors or revers: 
contacts. 

Load testing (b)—Blown resistors are satisfactory for al. 
ordinary load testing. Locomotives equipped with split pole 
exciters could be better tested with a water box. However. 
the water box would have to be portable to be practical. 

We have found the use of water boxes satisfactory on ox 
railroad, and have equipped these water boxes with a constart 
flow of cooling water through same to dissipate the heat 
and in building these boxes, we have also provided powe: 
control for the raising and lowering of the plates from a re- 
mote push button on the locomotive where the instrument: 
are located. We feel that if blown resistors were used it woul: 
necessitate many switches and the control leads would be 
more or less of a complicated cable system, especially if w: 
were to use the same amount of help as is done with t+ 
water box which we use. 

Water boxes (with movable blades) are more flexible = 
their loading characteristics, but are unstable if overloade.. 
and rather messy. Blown resistors are much cleaner ar: 
easier to handle, but become complicated if several values oi 
resistance are necessary. 

It is the practice to use water rheostats for loading the 
generator, and a water box with fixed plates is used. The 
height of the water flowing through the box is regulated by 
a flexible drain pipe, or hose, which is raised or lowered 
to give the desired loading. On General Motors freight and 
Fairbanks-Morse passenger locomotives, the dynamic braking 
grids are used for load testing. 

Load testing (c)—A 1,500-volt voltmeter and a 100-mil- 
amp. ammeter with appropriate shunts are considered satis- 
factory. Shunts should be pre-equipped with special buses, 
etc., to facilitate rapid application to locomotives for load 
testing. We also have a recording ammeter which is used 
for road tests in checking tonnage ratings in order to protect 
the traction motors. 

As for meters, the only meters required for load testing 
would be an ammeter with a shunt, and a voltmeter, along 
with adequate exhaust stack pyrometers capable of being 
switched from cylinder to cylinder for proper equalizing. 

An indicating wattmeter calibrated to read horsepower 
directly is very convenient, but must be used only on the 
generator for which it is calibrated, and only with certain 
limits of generator current. 

Load testing (d)—In making the load test, the engine 
should be run for one-half hour at half load, and then for 
five minutes at full load, to warm up the field and resistors. 
At the end of this period, readings may be taken. One ac- 
curate reading is considered sufficient for all locomotives 
except those that are equipped with split pole exciters. On 
these locomotives, a reading should be taken at both low cur- 
rent values and high current values to be sure that full horse- 
power is being obtained at both ends of the main generator 
curve. 

Generators are tested when required at 14 load, 3⁄4 load. 
34 load, and full load, and compared to load chart for that 
type of generator. 


Main Generator Overhaul 


After one and one-half million miles of passenger service, 
the main generators should be removed, completely disas- 
sembled, placed in a de-greasing machine, completely cleaned, 
and vacuum impregnated. The bearing housing wear in the 
end bell should be checked, and the end bell rebushed if 
necessary. After assembly, a standard di-electric test of 
1,040 volts for one minute should be applied. To control the 
wear of the outer bearing race in the end bell, two manufac- 
turers have recommended the addition of oil, instead of 
grease, to the bearing in the course of running maintenance. 
We are interested in knowing whether or not this actually 
corrects the conditions. 

On switching locomotives, a general locomotive overhaul 
has been set up on a four-year basis. On passenger locomo- 
tives, a tentitive mileage of 1,250,000 miles has been set 
up. On freight locomotives, a tentative 800,000 miles has 
been set up for general overhaul. At this time, main genera- 
tors are completely desassembled. Necessary repairs are 
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made to commutator and fields, after which armatures are 
vacuum-impregnated, balance-checked and returned to service. 
This same procedure is followed on main generators removed 
for defects prior to this mileage or time. Up to the present 
writing, our experience on switch engines has shown that 
this procedure can be economically followed. On road loco- 
motives, the tentative miles as set up have been nearly reached 
without any serious failure of this equipment, providing 
proper maintenance and operation have been followed. 

The maintenance so far has been determined by crankshaft 
life, usually about 1,000,000 miles in passenger locomotives 
and from 600,000 to 800,000 miles in freight service. 

The generators are removed from the locomotive and com- 
mutator, bands, fields, brush holders, etc., are inspected and 
cleaned, and armatures, fields and cables are painted with 
insulating paint after the generator has been dried by baking. 
So far, no rewinding has been done on our railroad. Gener- 
ators requiring rewinding or heavy repairs have been handled 
on the unit exchange basis with the manufacturer. 


Traction Motor Maintenance 


Brushes—The manufacturers’ recommended split type 
brush with the riveted shunt has been breaking excessively. 
We are now experimenting with different makes of brusbes, 
but have not yet solved the problem. The speed of the loco- 
motive on railroad crossings increases brush breakage. 

Periodic inspection is taken care of at progressive main- 
tenance period, namely 2,000 miles for passenger locomotives, 
4,000 miles for freight locomotives and monthly inspection 
for switch locomotives. 

We still have some trouble with the split brushes breaking. 
Experiments with the different kinds of brushes are still 
being made but, as yet, have nothing to report. Traction 
motor brush inspection is made on a 2,000 mile basis on both 
freight and passenger locomotives. Brush inspection on 
switch locomotives is done monthly. 

Commutators—The commutator is inspected regularly to 
see that it is clean and free from grease. Slots are cleaned 
when necessary. A thorough inspection of the riser is made 
for evidence of loose coils or solder throwing. If it is 
necessary to clean up a stand-still burn, we jack up the 
wheels and hand stone the commutator with a man in the cab 
easing the throttle on and off. This job takes three men 
about four hours. 

Commutators are thoroughly checked during progressive 
maintenance inspection. The cleaning or blowing by com- 
pressed air is taken care of on passenger locomotives at 
24,000 mile inspection, freight 12,000 mile inspection, and 
switch locomotives at monthly inspection. 

Clearing up standstill burns—We have had few standstill 
burns, but if these existed, and commutator segments were 
not too badly damaged, these commutators could be ground 
under the locomotives by use of Ideal commutator grinder, 
driven from the locomotive’s power plant or an electric 
welder. However, in most cases, it has been found more prac- 
tical to drop the motor and wheels. ‘ 

Commutators are inspected at each brush inspection for 
flash-overs, throw-off solder at the risers, etc. In case of a 
bad flash-over or burned bars from a standstill burn, the 
wheels are jacked up, and the motor run with an electric 
welding circuit and the commutator ground with a stone 
in a fixed holder mounted on a brush holder stud. Traction 
motors are blown out with compressed air after 20,000 miles 
in passenger service, and 12,000 mile in freight. The traction 
motors in switch locomotives are blown out at periods de- 
pending on the locality to which they are assigned. 

We ran into an epidemic of flat spots last fall, and cleared 
all of them by grinding under the locomotive. The journals 
were jacked until the wheels were clear of the rails and a 
welder used to turn the motor. 

Overheating—Effect of variable resistance when motors 
operated parallel. Whenever a motor upon inspection is 
found to have been overheated, it is removed, overhauled, 
thoroughly tested by the use of special instruments before re- 
assembling. 

Effect of field shunting variations when motors are oper- 
ated in parallel. When field shunting resistors become unbal- 
anced to any appreciable extent, it will be noticeable by excess 
wheel slippage indications during high speed operation. 
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(All of our road locomotives have wheel slip protection in 
parallel.) 

Effect of variable resistance when motors operated in paral- 
lel. If the variable resistance is pronounced, it will eventually 
heat up one of the traction motors to the point that removal 
and repair would be necessary. 


Traction Motor Overhaul 


Preliminary test and inspectton—On arrival in shop, motors 
are given a thorough inspection to determine condition in 
order that extent of repairs required can be estimated. Com- 
plete record is made of serial numbers for future reference. 
Preliminary tests of a megger reading to ground is usually 
sufficient, except in case where trouble is reported which 
might necessitate further check such as bearing run, high 
potential test to ground, or test for open and short circuits. 

Cleaning—Motor is dismantled and parts identified with 
metal tags so that the parts removed will be reapplied to the 
same motor. Mechanical parts are cleaned with an Oakite 
solution, electrical parts with solvent (mineral spirits), and 
air pressure. Anti-friction bearings are cleaned in a solvent, 
agitated with air, which by this action causes old grease to 
loosen up more quickly. 

Field coils—Repairs to field coils can primarily be divided 
into two operations: (a) Inspecting, cleaning and baking, and 
(b) Removal of all coils from frame, reinsulating and re- 
applying. 

Armatures—Repairs to armatures may be divided into two 
operations: (a) Inspecting, cleaning, vacuum impregnating, 
baking and re-banding, and (b) re-winding. 

In this connection, we have been successful in using a 
group of infra-red heat lamps in an asbestos insulated housing 
which can be placed over the commutator. The heat is suffi- 
cient to melt the solder in commutator risers, so that the 
coil ends can be removed without the damage to commutator 
mica insulation, which may be caused by an open flame if 
improperly used. This has proven to be very satisfactory, 
and has been adopted as standard practice. 

Before armatures are assembled in motor frames, they 
are given a ground test of 1,500 volts a.c. for one minute. 
Bar-to-bar tests are made with a low reading ohmmeter 
to detect open or shorted conditions which may exist in 
windings. 

All armatures undergoing repairs have commutators turned 
and polished and are dynamically balanced to within % oz. on 
each end. All armature shafts are checked for cracks or 
defects by Magnaflux. 

Anti-friction bearings—After cleaning, bearing rollers and 
races are given a thorough visual inspection with the aid 
of a magnifying glass for defects such as pitting, shelling out, 
cracks, etc. Tolerance is checked on all bearings and kept 
within specifications as recommended by manufacturer... 

Brush holders—These are thoroughly cleaned and worn 
or defective parts renewed as necessary. Spring tensions are 
checked and kept within limits as specified by manufacturer. 
Carbonways are checked for wear and clearance, by use of 
“go” and “no go” gauges machined to required dimensions. 
We are now giving brush holders serial numbers so they mav 
be identified and a record kept of repairs made. 

Final inspection and test—After assembly, motors are 
given a nnal ground test of 1,200 volts a.c. for one minute, 
and light bearing run test of 4 to 6 hours, during which bear- 
ing and commutator temperatures are checked. 

In the past two years, we have four times experienced full- 
load traction motor failures on the locomotive immediately 
after the motor had passed all the ordinary high poten- 
tial and megger tests. We, therefore, believe that a full 
load test of the motor in the shop will be a real advantage, 
and have a transportation type tester being delivered for this 
purpose. The sequence of testing following a traction motor 
overhaul should be, first, the di-electric test, then a light 
bearing run, followed by a full load run. 

The light bearing run should be of 60 minutes duration, 
30 minutes of which should be at half speed, and 30 minutes 
at full motor speed. 

Up to the present time, we have no facilities for giving 
traction motors a full load test; however, we have a trans- 
portation testing device ordered, and soon expect to make 
such a test. 
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A light bearing run of several hours is given all traction 
motors after they have been repaired. This is done by the 
use of a welding circuit or other supply of d.c. current. All 
motors removed from trucks during truck repairs are given 
a light bearing run to detect worn armature bearings. 

We have no experience with the high frequency test except 
that we know many of our motors have been returned to the 
manufacturer and have failed on this test after a complete 
cleaning, degreasing, vacuum impregnation, and high potential 
test. We are undecided as to whether this failure during high 
frequency test actually predicted an incipient road failure or 
simply broke down the motor unnecessarily. 

It has not been found necessary after overhauling of several 
hundred traction motors to conduct full load test of these 
motors before applying to a locomotive. 

Light bearing run is made by the use of electric welder for 
approximately one hour, at which time bearings are thor- 
oughly checked with a stethoscope for signs of roughness and 
heat condition checked by hand. 

Testing armature and field coils with high current a.c. 
Our testing method is megger, hi-potential test set and a high- 
voltage d.c. test. Electrical equipment in proper condition will 
show a gradual rise in resistance as the constant potential is 
carried on, indicating good insulating conditions, and also the 
use of micro-ohmmeters to indicate bar to bar resistance in the 
field connections, etc. 

Armatures are tested with 1,200-volt d.c. current. This is 
obtained by the use of transformers and rectifying tubes. Field 

_ coils are tested with a.c. current. Commutator bar to bar test 
is made with a millivoltmeter. Up to this time, practically all 
of the Diesel traction motors requiring heavy repairs or re- 
winding are handled on the unit exchange basis with the 
manufacturer, as we do not have spare traction motors avail- 
able to do this work ourselves. 


Relays, Contactors and Wiring 


Train line jumper cables—A point to point test with a 
lamp while shaking the trainline jumper is an adequate test 
for opens or shorts. 

Usual wire testing devices used. 

A broken strand testing device would be an advantage. We 
question whether a Wheatstone bridge would be sensitive 
enough to obtain the test. 

Open and short testing device. The usual electrical testing 
devices are used for detecting this type of trouble. 

Broken strand testing device. A micro-ohmmeter and-in 
some cases a high current test might be used in locating this 
sort of trouble. 

If the case warrants, heavy current is used to detect broken 
strands. A millivoltmeter is sometimes used for this. 

We built a jumper cable test rack for about $250, by which 
a complete hi-potential test between each wire and all other 
wires and ground and a continuity test of 14 amp. on each 
wire can be made in 5 minutes. The major portion of expense 
was for the receptacles. The device will test 16-16 engine 
control, 16-16 brake and sander control, 5-5 boiler control 
and 16-6 brake control cables. 

Transition relay testing—Portable m.g. set:—this type 
testing is used and recommended for safety of personnel. 

We use a di-electric d.c. testing device consisting of a trans- 
former and rectifying tubes. 

A 1,000-volt portable motor generator set is the proper way 
to test transition relays. Some locomotives are equipped with 
transition relays which depend upon locomotive speed rather 
than generator voltage. To test this type relay, an independent 
drive must be used on the axle generator. 

Engine and main generator high voltage is not used. This 
practice is considered impractical and dangerous. Much time 
is saved by the use of the portable m.g. set. 

We test transition relays with a portable motor generator 
set and then re-check using the main generator, as engine 
vibration has some effect on the operation. 

Unit exchange of devices to expedite turnaround—lt is felt 
that due to cost involved on unit exchange basis, and the loss 
of availability to equipment, that where large numbers of 
locomotives are maintained, it is better to protect with spare 
units, which can be repaired by maintenance forces at consid- 
erable less expense. 

The unit exchange of electrical devices to expedite turn- 
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around should be done in almost all cases, where the device 
has failed. The unit exchange of a device in place of an ort- 
nary inspection has very limited practicability because in mos 
cases a device is checked or inspected much more frequently 
than failure is expected, and the removal of the complete 
device for unit exchange involves considerable unnecessary 
work. Unit exchange should be used exclusively if consider- 
able rewiring is to be done on a locomotive and all contactors 
and relays are to be removed for thorough inspection and 
checking. 

Up to the present time, we have used a unit exchange sys- 
tem on most heavy generator and traction motor repair. 
Gradually, we are accumulating enough spare equipment so 
that we can handle the repair work ourselves. The same hold: 
true with meters and relay devices. We now have two meter 
repair rooms in the locomotive department, that handle a large 
share of this kind of work. 

In reference to bench testing and repair :—a much better 
class of work is performed if the device is tested and repie 
on a bench, but this cannot be done unless it is practic! w 
remove the item from the locomotive. 

Better work—By the construction of certain test equipmert, 
it is possible to repair and test a large percentage of relay: 
and contactors and have them properly set before reapplying. 

Better work can be done when the parts are removed from 
the locomotive and repairs made locally or sent to a poini 
equipped with facilities to make repairs and properly test the 
parts. At many of the small outlying points, the above is not 
always practical and repairs are made without removing parts 
from the locomotive or repairs are made at the local point 
after their removal. 

Wheel slip relay testing—If wheel slip relay circuits are 
intact, locomotive operation will give a satisfactory test. To 
our knowledge, we have had no ed equipment as à 
result of a wheel slip relay not picking up when it was in- 
tended to. Most of our difficulty has been with the wheel slip 
relay being too sensitive. If this condition is suspected, or 
reported, a test may be made with the use of a motor generator 
set and a direct reading ammeter. 

Wheel slip relays should in all cases be so wired as t 
indicate slippage or wheels locked when in parallel connec- 
tion. 

No special means of testing is used. We very seldom have 
difficulty with slip relays. When the relay does not function 
properly, d.c. current is applied to the circuit to determine 
the voltage at which the relay operates, and if trouble is ex- 
perienced, the resistance of the circuit is measured. 

Ground relay testing—When a defective ground relay i 
suspected, we apply a ground, and use the main generator 
voltage to check operation. A voltmeter reading is taken 
across the ground relay. 

We use a voltmeter across the ground relay with ground 
applied, the main generator furnishing the current. 

Electro-pneumatic throttle control—These devices are bench 
repaired, checked and final adjustment made when re-applied. 

We test electro-pneumatic throttle operators only when 
trouble is reported. We believe that a periodic test of the 
device would be too complicated a procedure for the results 
that would be obtained. However, we do remove the complete 
device for overhaul every two years. 

These are repaired at the bench and adjusted on the loco- 
motive when trouble is experienced. 

Headlights—The usual repairs are made to defective parts 
of the headlights, re-applied and spot location checked inas- 
much as prefocused headlights are used entirely. 

Headlights have a 2,000-hour guarantee. They are simple 
to change, and we have found them no problem. If a headligh: 
burns out between terminals, the wig-wag light is used in 2 
stationary position until the next train stop. 

Wig-wag headlights—We have found the service life of 
wig-wag headlights to be indefinite. We have no rule fo 
changing them or for periodic servicing. A great deal ci 
trouble is experienced with this device, and we believe the 
construction could be considerably improved. The relays use¢ 
are too sensitive. 

We have no regular mileage for changing out this device. 
It is inspected and tested each time the locomotive gets rum 
ning maintenance. This device requires considerable mair 
tenance. 
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they improved me 
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REPORTS 


“I’m showing results . . . in longer service life, 
in greater safety, in increased mileage. There are 


5 reasons why. 


© "I'm improved in design. 


m improved metallurgically. 


“I’m improved by better annealing. 


3 
9 
@ “im improved by greater chill control. 
B 


"I'm improved by more rigid inspection. 


“Don’t give me the credit. Give a big hand where 
it belongs — to the member companies of the 
Association of Manufacturers of Chilled -Car 
Wheels. For every one of them has been support- 
ing and cooperating with the Association's work 
of maintaining and advancing its code of high 
manufacturing standards, its research and its in- 
spection-testing program!” 
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ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 
American Car & Foundry Co. * Canadian Car & Foundry Co. * Griffin Wheel Co. 
Marshall Car & Foundry Co. * New York Car Wheel Co. * Pullman-Standard Car Mfg. Co. 
Southern Wheel (American Brake Shoe Co.) e931 
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eldjusting auxiliary generator regulators—Importance in 
extending life of battery. Keep a constant check of battery 
gravity and adjust auxiliary generator regulators, regulating 
voltage on arrival when equipment is hot. 

Proper adjustment of auxiliary generator voltage regulators 
is of great importance in extending the life of the batteries. 
After being properly set, the regulator should be sealed. A 
watt-hour meter could be used to advantage to disconnect the 
batteries from the auxiliary generator when full charge is 
obtained. 

Battery life depends a great deal on proper auxiliary gen- 
erator voltage regulation. Regulators requiring extensive 
repairs are returned to the factory on the unit exchange basis. 

Equipment temperatures have a very real effect on the 
regulation. Adequate ventilation of the electrical cabinet is 
necessary. Allis-Chalmers regulators should be equipped with 
a sturdy, locking type, variable resistor instead of the small 
resistor now used for adjusting. A circuit breaker with a 
cab light to indicate when it is tripped should be used instead 
of the fuse in the battery charging circuit now employed. 

We have had considerable difficulty with the sliding type 
variable resistance tube. Where this type is used, we have 
started mounting a voltmeter on the low voltage panel and 
replacing the sliding resistors with a fixed resistor plus a 
rheostat to cover from 70 to 80 volts on the regulator. Checks 
are made on regulators when the equipment is warm, prefer- 
ably immediately after the locomotive arrives at the main- 
tenance terminal. 

All factors taken into considerafion would be accounted for 
in gravity and thermometer and temperature check of the 
hatteries and the importance of making the check when loco- 
motive equipment is warm, immediately upon arrival off a 
road run at the maintenance terminal. 

We have equipped our units with a pilot light above the 
equipment cabinet, the light is lit if the auxiliary generator is 
working and fuses are okay. 

Control air pressure—The importance of maintaining con- 
trol air pressure within proper limits is sometimes overlooked. 
Serious damage can result from low air pressure as contactors 
may open partially. 

Checking and adjusting temperature devices—We test and 
adjust shutter control and hot engine alarm temperature 
switches by admitting steam to engine cooling system while 
idling. Temperatures are checked by a contact type hand 
Pyrometer. 


Storage Batteries and Accessories 


Auxiliary generators—The same procedure in maintenance 
of auxiliary generators is followed as on traction motors and 
main generators. 

Auxiliary generators should have the same care as main 
generators when they are overhauled. We believe that they 
should run approximately three years between removals and 
overhaul, in road service. Actually, we are removing them at 
less than half of this period due to bearing failures. Bearings 
must be improved. 

We have had little trouble with the auxiliary generators. 
Inspection and maintenance are handled the same as on the 
main generator. Up to this time, when heavy repairs are 
necessary, the unit exchange system is used with the factory. 

Batteries—Storage batteries in a Diesel locomotive are 
proj erly identified by a numbering system such as: manufac- 
turers P. O. or C.H. number, tray number, and cell number. 
The tray and cell members are to be applied by the railroad 
itself, by the following procedure which has become very 
successful on our railroad: the trays are numbered one, two, 
three, etc., up to the number of trays in the locomotive. The 
number one tray is always the positive end tray, and the rest 
follow in order following the series circuit of the batteries. 
For example, in a 32-cell set, the positive end cell will be the 
No, 1, and the negative end cell will be No. 32; in a 56-cell 
set, the positive end cell will be the No. 1, and the negative 
end cell will be No. 56, This numbering system becomes very 
important when batteries are removed from a locomotive for 
repairs, for they must be returned to their original position 
in order to keep the complete record. 

Knowing each cell by its number, a simple maintenance 
schedule is accomplished by reading two cells every ten days. 
In order to do this, we must have some means of identifying 
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the cells to be read, since we don’t want to read the same cell: 
twice, and we don’t want to miss any. For this purpose, we 
use a white porcelain filler plug. Starting with a 32-cell set 
of batteries, the first readings will be cell No. 1 and No. 17. 
When those cells are read, the white porcelain plugs will 
replace the original black plugs, and that will tell us that those 
two cells were read. Ten days later, we read cells No. 2 and 
No. 18, and move the white plugs up to those two cells, and 
put back the black plugs in No. 1 and No. 17, and so on 
around following the series circuit of the batteries. When 
cell No. 16 and No. 32 are reached, the white plugs are moved 
back to the original starting places, cells No. 1 and No. 17, 
and the cycle started over again. That will give a reading of 
all cells every four months, and a check on your battery three 
times a month, so if trouble starts to develop it will be known 
before it becomes serious. 

Water is added once a month, and that is done on monthly 
inspection. At that time, batteries are washed with a soda 
solution. On annual inspections, a specific gravity reading ʻ 
taken, also a voltage-per-cell reading of all cells. When spu 
gravity readings are taken, and the battery is found 
charged from 75 to 100 points below full charge, the tray « 
trays are removed, and the cause corrected. Trays are returnis 
to their original position after having been repaired. Voltage 
regulators are given a daily visual inspection and checked 
with a voltmeter on monthly and annual inspections. l 

A record is kept of specific gravity readings, amount oi 
water used, etc., cards furnished by the battery manufacturer 
for that purpose. Record cards are kept at the terminal point 
(roundhouse office), where the engine is maintained unui 
the card is completed, then it is returned to the Division 
Electrical Foreman for permanent filing, and a new card i- 
started. Once a month, the cards are checked at the variet: 
terminals to see that proper inspections are being made. 

We have numbered the battery cells from 1 to the total 
number of cells in the complete battery. The height of the 
electrolite is checked on sample cells each 2,500 miles on toad 
locomotives, and once a month on switch locomotives. Each 
group of 8 cells has one white cap. The cells with the white 
caps are checked at the mileage period, and then the white 
cap is moved to the next cell. Normally, in the larger mair- 
tenance terminals, when the cells are found to be 75 or 100 
points low in specific gravity, the entire battery is changed 
out and overhauled. Unless the weak cell or cells are leakers, 
it is a pretty good indication of the condition of the entire 
battery. At the smaller maintenance points, the trays in which 
these defective cells are found are exchanged for good trays. 
Semi-annually, specific gravity and voltage readings are 
taken on all cells. Battery cards are kept on the locomotive 
showing gravity readings, voltage of cells, etc. 

Cleaning—We clean and flush off the tops of batteries with 
soda and water at least once a month. This is important to 
control battery leakage, which we hold at 5 volts or less. If 
this is not controlled, there will be considerable trouble with 
fuses blowing whenever the slightest ground is experienced 
at some other location on the locomotive. At annual inspec- 
tions, the batteries are removed and tested for sediment. 

Reducing grounds—Progressive maintenance periods bat- 
tery circuits are tested for grounds, and any ground, battery 
or otherwise, is cleared. Battery boxes are completely washeč 
and neutralized, battery terminals greased on passenger loco- 
motives each 24,000 miles, on freight locomotives each 12,00" 
miles, and on switch locomotives at monthly inspection. 

Tops of the batteries are flushed with a solution of sok. 
and water at six-month periods. 

The use of lighting transformers to reduce battery dischar;: 
when at roundhouse or shop—This is extensively used on a! 
road power, but not switch locomotives. Having engine: 
equipped with dri-type transformer and shop equipped wit) 
standard plug-in receptacles. This reduces the chance œ: 
dispatching a road locomotive with partly discharged bat- 
teries. 

Lighting transformers to reduce battery discharge whe- 
in the roundhouse or shop are a necessity for road locomotive-. 

Up to this time, we have not used lighting transforme: - 
when the locomotives are in the roundhouse or shop. She 
extensions are used. 

The members of the committee are R. I. Fort (chatrmuar 
assistant research engineer, Illinois Central; W. P. Mille- 
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it’s as simple as this: 


MORE win FEWER 


Last year, while some 2000 steam locomotives were 
being retired, the revenue ton-miles moved by steam 
reached 570 billion. 

Here are two apparently opposing facts: The num- 
ber of steam locomotives on Class I railroads hit a 
30-year low. The number of ton-miles moved by these 
locomotives, on these roads, hit a peace-time high. 
Obviously the remaining locomotives averaged more 
time on the road. And, also obviously, the modern 
portion of that power—both new and rebuilt—raised 
that average. l 

It’s as simple as that. 

We built a substantial number of the modern loco- 
motives that helped set that record. They have proved 
their ability, with planned scheduling, to stay on the 
road for 16 and 18 hours at a stretch—and to be ready 
for reassignment, with planned servicing facilities, 
in an hour or two. We are continuing to build such 
locomotives—progressively better, more reliable, and 
with even greater capacity for work. 


November, 1948 


LIMA 
HAMILTON 


CORPORATION 


DIVISIONS: Lima, Ohio — Lima Locomotive Works 
Division; Lima Shovel and Crane Division. Hamilton, 
Ohio — Hooven, Owens, Rentschler Co.; Niles Tool 
Works Co. 


PRINCIPAL PRODUCTS: Locomotives; Cranes and 
shovels; iles heavy machine tools; Hamilton diesel 
and steam engines; Hamilton heavy metal stamping 
Presses; Hamilton-Kruse automatic can-making ma- 
chinery; Special heavy machinery; Heavy iron cast- 
ings; Weldments. 
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(vice-chairman), assistant superintendent Diesel and motor 
car equipment, Chicago & North Western; H. C. Taylor, 
Diesel superintendent, Southern; E. J. Feasey, chief inspector 
Diesel equipment, Canadian National; F. Thomas, assistant 
to general superintendent motive power, New York Central; 
A. M. Malmgren, general Diesel supervisor, St. Louis-San 
Francisco; P. H. Verd, superintendent of motive power and 
equipment, Elgin, Joliet & Eastern; and W. C. Marshall, 
assistant to superintendent motive power, Chicago, Milwau- 
kee, St. Paul & Pacific. 


Discussion 


Discussion of the general question of commutator resur- 
facing and the use of commutator dressing developed the 
opinion that when commutator resurfacing is necessary, it 
should be done with a fixed stone or tool, rather than with a 
hand stone. It was also the opinion of commentators that 
while chattering brushes might be quieted with dressing, that 
this was only a temporary remedy and that it takes consider- 
able time for the brushes to lay their proper film on the com- 
mutator. 

Cleaning of generators has evidently presented a problem 
to a number of railroads. This is usually accomplished by 
blowing with or without solvents. The importance of exhaust- 
ing dirt-laden air and wiping or drying out solvents was 
stressed. 

Questions were raised on means for anticipating generator 
bearing failures, and the addition of lubricant between over- 
haul periods. It was said that an approaching bearing failure 
could usually be detected by noise in the bearing, particularly 
when the engine was being accelerated or slowed down. It 
was also said that when bearings are reconditioned by the 
manufacturers at overhaul periods, it was seldom necessary 
to add lubricant between overhauls. 

Consideration of the subject of load testing developed the 
opinion that full load should not be applied immediately to 
overhauled equipment, but should be built up gradually over 
a period of about an hour. Much emphasis was placed on the 
avoiding of continued overloads in operation. 

Some roads have had trouble with snow getting into the 
generator, and to stop this, it is considered good practice to 
plug up all openings under the generator pit. One operator 
stated that the use of neoprene rubber insulated cables in the 
place of varnished cambric would dispose of much of the 
trouble caused by grounds. 

Generator overhaul periods vary from 500,000 to one and 
one-quarter million miles. A manufacturer’s representative 
said it should not be more than 700,000 miles on passenger 
locomotives, and a railroad operator said that this value 
should depend on the operating conditions common to the 
territory in which the locomotive is operated. 

Varying opinions were expressed on the subject of high- 
potential testing, and a manufacturer’s representative stated 
that such tests should not be applied without preliminary 


* 


exploration with a Megger tester. He said that if this shor 
low insulation resistance, the machine should first be dried a 
cleaned to produce an insulation resistance of 10 megohms a 
better before the high-pot test is applied. 

A number of railroad representatives said that they had hac 
trouble with brushes breaking at the eyelets. A number ci 
tests are in progress, and hope was expressed that better 
performance might be obtained from brushes having pigtik 
which are tamped into the brush graphite. Reduction of speed 
over crossovers apparently contributes to increased brush 
mileage. 

Concerning the use of solder for commutator risers, it wz 
stated that nothing better than pure tin solder has been found 
for soldering railway motor and generator armature coil leads 
to the commutator risers. 

It was the opinion of several operators that some of th 
high temperature greases recently made available will mats- 
rially reduce troubles experienced in lubricating tracta 
motor bearings. 

A discussion of the subject of relays developed the opise 
that the best method: of repairing or adjusting one was tò% 
move the device and replace it with another which had tee 
bench-tested. r 

Several members commented on the importance of giving 
proper attention to batteries. Apparently, there is need $s 
more exact control of charging voltage, closer attention t 
proper flushing, and keeping batteries and battery compan 


ments clean. 
LJ 


Making Soldered Joints 
By W. E. Warner 


An excellent flux to use when sweating electrical jos 
can be made by mixing the necessary ingredients ma 
finely divided state. First make a powder by filing some 
solder with a fine clean file. Some finely powdered resin 
is then dissolved in methylated spirits, adding as much 
spirit as the resin will take up. The powdered solder 
and dissolved resin are then mixed and well stirred. 

In the case of a straight joint, this flux should be 
rubbed well into the joint which is then given a wrap- 
ping of tin foil, after the manner of applying insulation. 
The joint is then heated. The best way to do this is to 
get a small block of copper and file a recess in it with 
a round or three-cornered file, deep enough to partially 
surround the conductor. Heat is then applied to the 
copper block with a blow torch. This will soon melt the 
tinfoil and produce a well sweated joint. 

In the case of lugs and terminals, the mixture can be 
used as a combined flux and solder. 

* k- 
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Here is the new, economical way to remove 
traffic soil from passenger cars and loco- 
motives. Use Wyandotte Raltec. 


In solution, Raltec penetrates and sus- 
pends dirt and oily films. It is a mild, low 
pH cleaner that clings as it cleans, remain- 
ing on vertical surfaces long enough to 
penetrate and loosen soil. Then it rinses 
freely, leaving a bright, film-free surface 
with a glossy sheen. It is highly resistant 


Dirt film comes off quickly, safely with new WYANDOTTE RALTEC 


to hard water and completely safe on paint 
and lacquer finishes. 

Four to eight ounces of Raltec to a gallon 
of water make a low-cost solution that 
spreads easily and does an efficient job. 

Your Wyandotte Representative will be 
glad to demonstrate the cleaning power and 
economy of Wyandotte Raltec at your con- 
venience. All you have to do is give him 
a call. 


® Wyandotte 
WYANDOTTE CHEMICALS CORPORATION REG. U. S. PAT. OFF. 


WYANDOTTE, MICHIGAN e SERVICE REPRESENTATIVES IN 88 CITIES 
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A.S.M.E. Annual Meeting 


THE Hotel Pennsylvania, New York, 
will be the headquarters for the annual 
meeting of the American Society of Me- 
chanical Engineers to be held November 
28 to December 3, inclusive. The tenta- 
tive program prepared for this meeting 
includes the following sessions of partic- 
ular interest to our readers: 


Monday, November 29 


2:30 p.m. 


Gas-Tursine Power (1), Macnine DesiGn (1), 
Arrtiep Mecuanics (11) 


Mechanical Investigations of Gas-Turbine Com- 
ponents, by Carl Schabtach, staff assistant to man- 
ager of engineering, apparatus department, General 
Electric Company. 

Current Design Practices for Gas-Turbine Power 
Elements, by i D. Emmert, Jr., engineer-in- 
charge, turbo-power development department, re- 


search section, Allis-Chalmers Manufacturing 
Company. 
8:15 p.m. 

Gas-Tursine Power (11), Fuers (1), Power (1) 
_Gas-Turbine Locomotive Units — Combustion 
Chamber Development for Burning Heavy Oil, 
by B. O. Buckland, engineer, and D. C. Berkey, 
turbine-generator engineering division, General 


Electric Company. 

Effects of Fuel Properties on the Performance 
of the Turbine-Engine Combustor, by L. C. Gib- 
hons, National Advisory Committee for Aeronau- 
tics, Washington, D.C. 

The Cooling of Gas Turbines Operating at High 
Inlet Gas Temperatures, by O /. Schey, chief 
of the compressor and turbine research division, 
National Advisory Committee for Aeronautics, 
Washington, D.C. 


Tuesday, November 30 
9:30 a.m. 


Gas-Tursine Power (111), RaiLroan (1), 
Fuecs (11), Power (11) 


A 5,000-kw. Gas-Turbine for Power Genera- 
tion, by Alan Howard, division engineer, and 
C. J. Walker, section engineer, gas-turbine engi- 
neering division, General Electric Company. 

Results of Tests on a Locomotive Gas-Turbine 
Unit, by Alan Howard, division engineer, gas- 
turbine engineering division, and B. O. Buckland, 
engincer, General Electric Company. 


Wednesday, December 1 
9:30 a.m. 


RAILROAD (11), [NDUSTRIAI. INSTRUMENTS AND 
ReGurators (111) 

Progress in Railway Mechanical Engineering. - 
Report of Committee RR-6. Survey, by. F. 
Perkinson, assistant manager, transportation en- 
gine department, General Electric Company. 

Paper by Rupen Eksergian, Budd Company. 
Symposium—Non-Destructive Testing of Parts 

and Assemblies from Motive-Power and 
Rolling Stock 

Magnetic Particle Testing, by L. B. Jones, con- 
sulting engineer, Paoli, Pa. _ 

Fluorescent Liquid Inspection, by Ray Mc- 


NEWS 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the October Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. 
Atchison, Topeka & Santa Fe.. 12 


0-hp. Diesel-elec. 


Type of loco. 


9 750-hp. Diesel-elec. 
Great Northern.......2......sceseesse0e 21 6,000-hp. Diesel-elec. 
10: 1,500-hp. Diesel-elec. 
switch ... 
121 1,000-hp. Diesel-elec. 
64? 1,500-hp. Diesel-elec. 
Sohe anana ce 62 2,000-hp. Diesel-elec. -Electro-Motive 
253 1,500-hp. Diesel-elec. .. American 
Freicut-Car ORDERS 
Road No. of cars Type of car Builder 
Chicago, Rock Island & Pacific 1003 50-ton gondola eaen .Co. shops 
Duluth, South Shore & in 
Atlantic aaa 100 50-ton box -Pullman-Standard 
1004 50-ton gondola . Pullman-S 
Great Northern... 1,0001 BOR ea ...-.... Co, shops 
Illinois Central... 1,5005 50-ton hopper . CO. shops 
3555 50-ton flat : 
Pittsburgh & West Virginia... 1009 50-ton box j 
St. Louis-San Francisco.......... 400 70-ton gondola.. ... Pullman-Si 


FREIGHT-CAR INQUIRIES 


Western Pacific 250 70-ton 


gondola.... 


PASSENGER-CAR ORDERS 


Road No. of cars 
New York Central... 707 


Multiple-unit .......-..-.- 


Buiider 


Ty, car 
see ef ; „St. Louis Car 


1 The locomotives are scheduled for delivery during 1949. The box cars will be built during the sec- 


ond quarter of 1949, 
2 For delivery during the first quarter of 1949. 


3 Construction scheduled for first quarter of 1949, depending aly procurement of materials. 


‘ Delivery of box cars expected in November; gondola cars in 
5 Construction of the hopper cars scheduled to begin during the 


uly, 1949 f 
second quarter of 1949. Work ea 


the flatcars will start during the fourth quarter of 1949. 


® For delivery during November. 

7 Air-conditioned. Seating capacity 130. 
scheduled to begin in September, 1949. 

Notes: 
shops beginning October 1. 
100 a month. 


Delivery of the cars, which are for commuter service, i 


Baltimore & Ohio.—The B. & O. has announced it will rebuild 2,000 coal cars in its own 
It is estimated the rebuilt cars will be turned out at the rate of more than 


Union Pacific.—The Union Pacific has ordered model CF disk brakes to be installed on the 50 ran a 
ing cars being built by the Budd Company, the order for which was announced on page 109 of 


April issue. 


Brian, engineer of standards and research, Den- 
ver Rio Grande Western. 
heory of Ultrasonics as Applied to Material 
Testing, by E. VanValkenburg, general engineer, 
consulting laboratory, General Electric Company. 
Instrumentation, by D. Farmer, electrical engi- 
neering supervisor, Sperry Products, Inc. 
Practice, by Earl Hall, engineer of tests, Erie. 


12:15 p.m. 
Fuels Luncheon 


Synthetic Liquid Fuel Research, by W. C. 
Schroeder, chief, synthetic fuels branch, U.S. 
Bureau of Mines, Washington, D.C. 

1:30 p.m. 


RAILROAD (111), [NDUSTRIAL INSTRUMENTS AND 
ReGuLators (1v) 
What Is a Press Fit? 

Theory and Laboratory Investigation, by H. J. 
Schrader, professor, department of theoretical and 
applied mechanics, University of Illinois. ` 

What Is a Press Fit?—Practical Considerations 


An artist's conception of the laboratory to be built at the Technology Center of the Illi- 
nois Institute of Technology for the research and testing staffs of the Mechanical and 
Engineering Divisions and the Container Bureau of the Association of American Rail- 
roads. The building, which will cost $600,000, will contain offices for the research 
staffs, laboratories for mechanical and electrical engineering, refrigerator-car and 
packaging and container studies, and a humidity room for controlling test conditions. 
A 600-ft. impact test track will be alongside the building 
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in Railroad Work, by E. H. Weston, mechanical 
engineer, Chicago & North Western. 
roblems of a Locomotive Builder, by E 
Erzer, section engineer, locomotive enginetrng 
division, General Electric Company. 
6:30 p.m. 
Annual Dinner and Honors Night. 


Thursday, December 2 


9:30 a.m. 
Rartroap (1v) 
High-Speed Freight Trains and Equipment 
Traffic Considerations Leading to the Ests- 
ment of High-Speed Freight Service and Reatà 
Operaning roblems, by F. N Nye, assistant to 
general freight traffic manager, New York Cer- 
tral System. 7 
Protection of Lading and Equipment, by Pau! W 
Kiefer, chief engineer motive power and rolling 
stock; A. M. Miers, assistant engineer, rolling-stoct 
department, and L. D. Hays, air-brake enginee, 
New York Central System. 
12:15 p.m. 


Railroad Division Luncheon. 


2 p.m. 
RatLroap (v) 


_ Braking Problems, by C. F. Hammer, engines 
ing manager, Westinghouse Air-Brake Comper; 
Journal Bearings for High-Speed Freight Service 
Roller Bearings, by W. C. Sanders, eri 
manager, railway division, Timken Roller Bearin 
presiden, 


Company. 
by E. S. Pearce, 


Solid Bearings. 
Railway Service Supply Co.; R. J. 


chief engineer, Magnus Metal Corporation, asi 
I. E. Cox, National Bearing Division, Magsss 
Metal Corporation. 


Klusemann Appointed Engineer 
of Tests A.M.C.C.W. 


FREDERICK W. KLusSEMANN has beet 
appointed engineer of tests of the As 
sociation of Manufacturers of Chilled 
Car Wheels to succeed Samuel C. Prest 
who has resigned. Mr. Klusemann, up 
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Photograph through courtesy of 
Norfolk and Western Railway Company 


have Security Circulators 


The Norfolk and Western has done notable research and development work 
in increasing the efficiency of coal-burming steam motive power, and in its 
Class Y-6b, type 2-8-8-2 articulated locomotives, of which it is building seven- 
teen in its shops at Roanoke, it is incorporating many outstandingly modern 
features. 

One of these is the Security Circulator which provides ideal support for 
the brick arch and other important advantages. Each of these Class Y-6b, 
961,500-pound compound Mallets has seven Circulators, six in the firebox 


and one in the combustion chamber. 


SECURITY CIRCULATOR DIVISION 


AMERICAN ARCH COMPANY inc. 


NEW YORK + CHICAGO 


November, 1948 151 


completion of his education at the Car- 
negie Institute of Technology in 1926, 
entered the chjlled-car-wheel business as 
a chemist for the Southern Wheel Divi- 
sion of the American Brake Shoe Com- 


F. W. Klusemann 


pany. In 1928 he became resident in- 
spector at the Southern Wheel plant at 
Pittsburgh, Pa. In 1938 he transferred 
to the inspection department of the 


McConway & Torey CorPr.—Ed- 
mund B. Kinne, formerly production en- 
gineer and assistant to the general super- 
intendent of the McConway & Torley 
Corp., has been appointed product engi- 
neer, 


+ 


Ex-CELL-O Corporation.— John F. 
Miller has been appointed sales manager 
of the machine tool and cutting tool 
divisions of the Ex-Cell-O Corporation. 

The Deems Supply Corporation has 
been appointed representatives in the 
Northeast territory for* the Ex-Cell-O 
Corporation. 


+ 


TIMKEN ROLLER BEARING COMPANY. 
—Whitley B. Moore, formerly director 
of all sales of the Timken Roller Bear- 
ing Company, has been elected vice- 
president in charge of sales, succeeding 
L. M. Klinedinst, who has retired after 
43 years of service. 

+ 

Korrers Comrany.—Fred C. Foy, 
vice-president of the J. Walter Thomp- 
son Company, has been appointed vice- 
president and manager of the sales de- 
partment, central staff, of the Koppers 
Company. 


+ 


INDEPENDENT PNEUMATIC TooL Com- 
PANY.—Lconard S. Florsheim, formerly 
chairman of the executive committee and 
a director, has been clected chairman 
of the board of directors of the Inde- 
pendent Tool Company, Aurora, Il. 
I’. A. Nugent, vice-president in charge 
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Wheel Association as a general inspector 
and in 1941 became assistant engineer 
of tests of that department. Mr. Kluse- 
mann is a member of the Chicago Car 
Foremen’s Association and of the Speci- 
fications Committee of the Car Wheel 
Association. 


Miscellaneous Publications 


ALUMINUM ALLOYS AND MILL ProD- 
ucts—Prepared by Technical Service 
Department, Reynolds Metals Company, 
2500 South Third street, Louisville 1, 
Ky. 162-page, 6-in. by 9-in. wirebound 
book. 163 tables. Available without 
charge to engineers, designers, and tech- 
nical men who send in request on com- 
pany letterhead; to all others, $1. The 
book is intended to meet the demand 
for factual information on alloys, tem- 
pers, sizes, shapes, physical properties, 
chemical properties, mechanical proper- 
ties, and fabricating characteristics. It 
covers a wide range of related subjects, 
such as the alloy designation system, 
the temper designation system, heat- 
treatable and non-heat-treatable alloys, 
casting alloys, casting methods, and 
foundry practice, also wrought-alumi- 


Supply Trade Notes 


of sales, has been elected executive vice- 
president, and Dr. Walter G. McGuire 
has been elected chairman of the execu- 
tive committee. 


+ 


GENERAL ELECTRIC'COMPANY.—A. F. 
Vinson, assistant production manager, 
apparatus department, of the General 
Electric Company, has been appointed 
manager of the welding divisions, which 
include plants at Holyoke, Mass., Fitch- 
burg, and Houston, Tex. 


+ 


NATIONAL MALLEABLE & STEEL CAST- 
IınGs Co.—Kenneth M. Smith, formerly 
president of the Lancaster Malleable & 
Steel Corp., Lancaster, N.Y., has joined 
the National Malleable & Steel Castings 
Co., as assistant to Wilson H. Moriarty, 
vice-president in charge of sales. 


+ 


BUCKEYE STEEL CASTINGS COMPANY. 
—Charles F. Pigott has been appointed 
western representative of the Buckeye 
Steel Castings Company, with headquar- 
ters at 619 Railway Exchange Building, 
Chicago. He succeeds F. J. Cooledge, 
who has retired. 


+ 


BALDWIN Locomotive Works.— Cur- 
tis G. Green has been appointed manager 
of the Chicago district office of the 
Baldwin Locomotive Works, to succeed 
D. I. Packard, resigned. 

Mr. Green has been associated with 
Baldwin since 1920 in various sales and 
engineering capacities and has been 


num mill products and methods of pro- 
ducing them. Discussed also are fab- 
cating methods; surface finishes iv 
aluminum; aluminum pig and ings 
products; and the physical, chemical, arċ 
mechanical properties of aluminum, with 
definitions of terms used. 


National Power Show 


EXHIBITS covering every phase o 
power production and application will be 
presented at the Eighteenth National Ex- 
position of Power and Mechanical Engi- 
neering to be held in the Grand Central 
Palace, New York, from November * 
to December 4, coincident with the an- 
nual meeting of the American Society 2! 
Mechanical Engineers. The major ar- 
gories in which the exhibits may be chs- 
sified are heat and power produ 
means of distribution, auxiliary w 
automatic controls, transmissions, mate- 
rials handling, engineering materials. 
and special machinery and tools. Innova- 
tions and improvements introduced since 
the Sevenggenth National Power Show 
in 1946 are included in all of the classi- 
fications. Admission is by invitation 
and registration. The general public is 
not admitted. 


closely associated with all phases oi 
Baldwin's Diesel-electric locomotive át- 
tivities. For the past two years he hes 
been manager of Mexican sales. 


+ 


J. H. Wittrams & Co—J. H. Wil- 
liams & Co., Buffalo, N.Y., has opened 
a warehouse and sales office in Los 
Angeles, Calif., 2266 East 38 stree 
This branch will serve California, Ore 
gon, Washington, Nevada, Utah, An- 
zona, New Mexico, Idaho and western 
Montana. Charles F. Coates has been 
appointed western district manager 1n 
charge of the new sales office and watt 
house. 


+ 


AMERICAN SMELTING & REFINING 
Co.—A. M. Callis, formerly sales man- 
ger in the Chicago territory for tt 
Federated Metals Division, America: 
Smelting & Refining Co., has been af 
pointed to the newly created _positic: 
of general sales manager. J. IF. Kler 
formerly sales manager in the St. Lows 
Mo., territory, succeeds Mr. Callis ¿t 
Chicago, and Paul H. Jackson succee> 
Mr. Klein at St. Louis. Mr. Jacks 
was formerly district sales manager 2 
Seattle, Wash. 


+ 


WESTINGHOUSE AIR Brake Coy- 
PANY.—James A. Ralston, manage 
Publicity Division, of the Westinghoo 
Air Brake Company at W ilmerding, F? 
has retired. Russell T. Shafer, assist" 
manager of the publicity departme:’ 
succeeds Mr. Ralston as manager of ‘* 
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AIR is used as a dependable 


control for stopping trains. 


AIR is now used for depend- 

ype to able and instant control of 
Q L locomotives, through the 

R medium of the THROTTLE 


MASTER. It provides both 
instant control of slipping 
dnvers - and ease of opera- 


tion. 


An application would be 
AMERICAN THROTTLE COMPANY convincing. 


INCORPORATED 
60 East 42nd Street, New York 17, N.Y. 
122 S. Michigan Avenue, Chicago 3, Ill. 


Particulars on request. 
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BIG ROADS 


Use 


AJA-DIPS 


for Parts 
Cleaning 


MAGNUS 


AJA-DIP CLEANING MACHINES 


*This advertisement is reprinted as it appeared in the Moy issve 
of Railway Mechanical Engineer except for this up-to-date figure. 


Fastest Cleaning Available with 
Elimination of Hand Work! 


AGNUS Aja-Dip Sr. Cleaning Machines have proved 
their right to a leading place in the railroad shop 
cleaning picture. 


Of course they are outstanding for cleaning diesel parts 
with Magnus 755, because no other machine and cleaner 
can do the job they do on these parts. 


But these machines can also be used on very oily, 
greasy steam engine parts, on air filters, on air-condition- 
ing equipment, and on compressors. They are adapted 
not only to Magnus 755, but to Magnusol . . . for removal 
of greasy dirt, chips, etc.; to Magnus Heavy Duty Cleaners 
for very dirty heavy units. There's a size to handle any 
capacity you need, from 100 to 2,000 Ibs. of load. 


Write for the Aja-Dip Sr. Bulletin! 


MAGNUS CHEMICAL COMPANY 
77 South Ave., Garwood, N. J. 


IN CANADA — MAGNUS CHEMICALS, LTD. 
4040 Rue Masson, Montreal 36, Que. 


RAILROAD DIVISION 


Service representatives in principal cities 
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publicity division. 

Mr. Ralston entered the service of the 
Westinghouse Air Brake Company m 
May 1, 1930, as a stenographer and clerk 
in the construction department office, 
He was transferred to the engineering 


J. A. Ralston 


pointed assistant chief clerk, engineering 
department, on March 18, 1912; chief 
clerk, engineering department, on Sep- 
tember 8, 1914; and chief of publicity 
and stationery departments on December 
16, 1920. His title was changed to mana- 
ger, publicity Division in April, 1924. 
Mr. Shafer was employed by the 
Westinghouse Air Brake Company in 
1926 in the auditing department. He 


R. T. Shafer 


was transferred to the patent department 
in 1934 and became assistant manager 
of the publicity department in March, 
1948. 


+ 


Sr. Lours Car Company.—IVilliam 
C. Wheeler has been appointed assistant 
to the chief engineer of the St. Louis 
Car Company. 

Mr. Wheeler began his career as n 
apprentice with the General Electric 
Company, later serving in the special 
test department and then in the ral- 
way motors engineering department. He 
was appointed engineer of equipment of 
the Chicago Surface Lines in December. 


1923, and, in 1945, assistant valuatice 
engineer. In May, 1945, he was af 
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department on January 3, 1907; ap | 
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RICE alone does not measure 

the value of a Diesel locomo- 
tive part. Having it available when 
you need it is what counts. 


Take this little injector filter gas- 
ket, for example. It costs only a 
penny. But its function is vital to 
the efficient performance of a 
General Motors Diesel locomotive. 


This tiny gasket prevents fuel leak- 
age —it guards against lube oil 
dilution at one of the few points 
where this could occur. Small as 
it is, this gasket is nevertheless in- 
dispensable to the injector assembly. 


It’s that way with most General 
Motors Diesel parts. Their cost, 
compared with the cost of keep- 


(GENERAL \ OTORS 


Loco! IorTIvES 


ing a locomotive out of service 
for even a day, is insignificant. 


In fact, the entire replacement 
parts inventory recommended for 
a General Motors F3 locomotive 
totals only a fraction more than 
two percent of the original invest- 
ment. And, as the number of loco- 
motives increases, this percentage 
decreases! 


General Motors Diesel replace- 
ment parts are made to the same 
precision standards as the originals 
they replace — of highest quality 
materials — rigidly inspected and 
tested for long-life service. 


It pays to use only genuine Gen- 
eral Motors parts in General 
Motors locomotives. 


GENERAL MOTORS ° 


LA GRANGE, ILL. 


Home of the Diesel Locomotive 


INNER-SEAL 
WEATHER STRIPPING 


CONTRIBUTES TO /2wWenget 
On The World’s Most Thrilling Railroad Cars 


Bridgeport Inner-seal weather stripping has again been chosen to provide the 
vital air-tight, dirt-tight seal for body end doors — this time on the Burlington 
Lines new Vista Dome cars. Rugged, flexible and easy to install, Inner-seal is an 
important factor in the scientifically designed air conditioning system that allows 
each Vista Dome car to have individually controlled temperature and humidity 
adjustable to the season and weather. 


Inner-seal has other applications in the railroad field. It is successfully used on 
diesel and electric locomotives to protect costly motors and allied equipment 
from dirt and dampness. It seals refrigerator car doors so effectively that cold and 
evaporation losses drop to a bare minimum, thus safeguarding the transport of 
highly perishable products. 

Bridgeport Inner-seal Weather Stripping is made in many standard sizes and 


colors or it may be modified especially for your requirements. It will pay you to 
get full details. Write today for data sheet and samples. 


FABRICS, INC. 


BRIDGEPORT 1, CONN. 
Est. 1837 


Tough spring steel wire 
molded for life into live 
sponge rubber 


156 (698) 


pointed assistant to the chief engis- 
of the Pullman-Standard Car Manuiz. | 
turing Company. | 


+ 


ELECTRIC STORAGE BATTERY Coy- 
PANY.—Thomas G. Tynan, formerly a: 
sistant manager, has been appoint< 
manager of the Boston, Mass., branch 
of the Electric Storage Battery Cor- 
pany, to succeed Harry W. Beedle. 


+ 


CRUCIBLE STEEL COMPANY OF AME- 
IcA; TRENT Tuse MANUFACTURING 
Company.—The Crucible Steel Com- 
pany of America has acquired the assets 
and business of the Trent Tube Manv- 
facturing Company of East Troy, Wis 
Trent Tube will continue under is 
present management, headed by Waer 
H. Wiewel, as a wholly-owned Creò 
subsidiary. 


+ 


NATHAN MANUFACTURING COMPASY. 
—W illiam S. Harris has been appointed 
eastern district manager of the Natha 
Manufacturing Company; John E 
Smith, central district manager, and C. J. 
Banning, western district manager. 


+ 


AMERICAN BRAKE SHOE COMPANY— 
William H. Starbuck has been appointed 
assistant general sales manager of the 
Kellogg division of the American Brake 
Shoe Company, with headquarters n 
Rochester, N.Y. Mr. Starbuck, formerly 
sales representative, has served in vari- 
ous sales capacities since he joined the 
company. 

+ 

Dayton Russer ComPrAxyY—Gene 
Leherissey has been appointed district 
sales manager, Railway Division, ot 
the Dayton Rubber Company, Dayton, 


G. Leherissey 


Ohio. Mr. Leherissey, will be in charge 
of the Western Territory, which includes 
the North Central States, with headquar- 
ters in the Chicago sales office of the 
company at 1009 West Washington 
Boulevard. Prior to joining Dayton 
Rubber, Mr. Leherissey had been as- 
sociated with the Safety Car Heating 
& Lighting Company since 1934, where 
he spent a two-year period in the eng- 
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You will find it worth your while to break 
down car maintenance costs and deter- 
mine how much you spend for floor repairs 
and replacement. It will probably run to 
a big figure. Damage to conventional floors 
from rough freight, nailing, decay, and 


place every day, on every road. 


aw j l materials-handling equipment is taking 


æ = -2 -æ 


Bloom Croppings—Magnet Loaded—This kind of freight 
dishes conventional steel-plate floors out of shape, and 
shouldn’t be loaded at all in wood floor cars. NAILABLE 
STEEL FLOORING stays generally flat and nailable under 
impact loading. 


os ia 
Fork Trucks—Efficient loading demands them, but they’re 
tough on wood floors. NAILABLE STEEL FLOORING safely 
takes the heaviest boxcar loading equipment. 


*PATENTS PENDING 


GREAT LAKES STEEL 


November, 1948 


nO 


The answers: 


+“ NAILABLE STEEL FLOORING 


You can now take a big cut out of floor repairs—and 
virtually eliminate floor replacements—by standardizing 
on NAILABLE STEEL FLOORING in box cars, flats and 
gondolas. This tougher, all-purpose flooring is built to 
last as long as the car, and here’s why: 


High Structural Strength—NAILABLE STEEL FLOORING in 
boxcars will not fail under fork trucks; in gondolas, 
there are no break-throughs from impact loading. 


No Damage From Nailing—Nails really hold in NAILABLE 
STEEL FLOORING (tighter than in wood) yet they don’t 
damage the floor in any way. 


High Wear-Resistance —Abrasive wear from rough 
freight and loading equipment that destroys wood floors 
is negligible in NAILABLE STEEL FLOORING. 


No Torn Up Plates—With no rivet heads or plate edges, 
NAILABLE STEEL FLOORING can’t be ripped up during 
clamshell unloading of bulk freight. 


Break down your car maintenance costs—and find out 
how much NAILABLE STEEL 
FLOORING can save in floor re- 
pair and replacement costs. 


NAILABLE 
STEEL FLOORING 


A 
GREAT LAKES STEEL 
PRODUCT 


CORPORATION 
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TO THE JOB 


A BEATTY machine is a BETTER 
machine because it is tailored to a 
specific job — engineered for faster, 
higher-quality production at lower 
cost. Our broad problem-solving ex- 
perience in heavy metal fabrication 
qualifies us to make recommendations 
on your production requirements, no 
matter how intricate. Yes, there’s a 
better way to handle most production 
jobs and our job is to help to find that 
Call us in now. 


better way. 


THERE'S A BETTER 
WAY TO DO IT ; 


aaa 
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BEATTY No. 14 Toggle Beam 
Punch for structural steel 
fabrication, 


BEATTY Spacing Table han- 
dles flange and web punch- 
ing without roll adjustment. 


BEATTY Hydraulic Vertical 
Bulldozer for heavy form- 
ing and pressing. 


BEATTY combination Press 
Brake & Flanger does flang- 
ing, V-bending, pressing, 
forming, straightening. 


BEATTY 200 ton Double End 
Toggle Punch. 


MACHINE AND 
MFG. COMPANY 


HAMMOND, INDIANA 


neering department; 10 years @ 
engineer in the Chicago district) 
and the past two years as assistant 
ger of the company’s St. Louis d 
sales office. 


+ 

Sarery Car HEATING & 
Co.—Charles W. T. Stuart, exe 
vice-president of the Safety Car Heati 
& Lighting Co., has been elected p 
dent, to succeed the late Walter L. 
well. 

Mr. Stuart began his business career 
in 1908 with the Baldwin Locomotiy 
Works. From 1909 to 1924 he wai 
in the motive-power department 
Pennsylvania. In the latter ye 
joined Safety Car Heating & 
as a sales representative. He 


C. W. T. Stuart 


pointed Southeastern district manager 
in 1933 and also Philadelphia, Pa., man- 
ager of the Vapor Car Heating Com- 
pany. Mr. Stuart was appointed assistant 
to the president of Safety Car Heating 
& Lighting in 1943, and was elected 
vice-president in charge of sales in 1946. 
He was elected executive vice-president 
in 1947, 
+ 

Esso Stanparp OIL Company.—Er- 
nest W. Rice and Jack A. Stearns have 
been appointed railway sales representa- 
tives of the Esso Standard Oil Company, 
with headquarters at New York. Mr. 
Rice was formerly associated with the 
Nathan Manufacturing Company. Mr. 
Stearns was formerly district manager 
of the Baldwin Locomotive Works at 
Birmingham, Ala. 


+ 

WHITCOMB LOCOMOTIVE COMPANY.— 
Roland C. Disney, assistant to the vice- 
president—Eddystone division of the 
Baldwin Locomotive Works, has been 
elected vice-president and general man- 
ager of the Whitcomb Locomotive Com- 
pany, a wholly-owned subsidiary of 
Baldwin. 


+ 


WESTINGHOUSE ELECTRIC CORPORA- 
TION.—Ridgway Fell Moon, special rep- 


resentative of the Westinghouse Electric 
Corporation, has retired. Mr. Moon was 
born in Morrisville, Pa., on October 15, 
1882. He is a graduate of Rutgers Uni- 
versity (1904) with a bachelor of science 
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COMPANY 
CERTIFI ED 332 SO. MICHIGAN AVE, 
CHICAGO 4, ILL. 


Proper conditioning between rounds keeps real 
‘‘sluggers'’ in shape to go the distance. Locomotives, 
too, need proper conditioning between runs to help 
them pull their heavy load on schedule. AIRETOOL 
cleaners and expanders are maintenance tools 
designed to do just that. 

In the roundhouse they're in daily service keep- 
ing tubes cleaned and in good condition . . . keeping 
engines arriving ON TIME. 


write AURON aro woane s, or 7 me 


and specify AIRETOOL for better railway maintenance 


degree. He joined Westinghouse in 194 
as an assistant engineer in the Phila- 
delphia, Pa., office. In 1908 he became 
a railroad sales representative for the 
company, and in 1914 was appointed in- 
dustrial division manager at Philadel- 
phia. He joined the Atlantic Elevator 
Company in 1923 as vice-president, and 
in 1929 returned to Westinghouse as 
manager of the Westinghouse Elevator 


R. F. Moon 


Company, New York. Mr. Moon was 
appointed manager of the transportation 
division in Philadelphia in 1931 and was 
special representative at the time of his 
retirement. 


A.C. Monteith, whose election as vice- 
president in charge of engineering and 
research of the Westinghouse Electric 
Corporation was announced in the Oc- 
tober issue, was born in Brucefield, Ont., 
in 1902. He is a graduate of the Queens 
University at Kingston, Ont., (1923) 
where he received a bachelor of science 
degree in electrical engineering. Later 


AIRETOOL Circulating Tube i | 


Cleaner for cleaning the ao @ 


newer type circulating tubes. 
mea A 


A. C. Monteith 


in 1923, Mr. Monteith came to the 
United States and joined the Westing- 
house, East Pittsburgh, Pa., works, 
as a graduate student engineer in the 
training course. In 1924 he was as- 
signed to the central station engineer- 
ing department, becoming manager of 
the department in 1939. He was ap- 
pointed manager of the industry engi- 
neering department in 1941 and in 1945 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 
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FREEDOM FROM FRICTION-SPRING TROUBLES 


Friction Springs in the A.S.F. Ride- 
Control Truck can’t suffer from flex- 
ing fatigue. Load and height remain 
virtually constant, regardless of the 
service. 

This static loading is easy on springs. 
And it does a better job! Constant, 
uniform friction control protects road- 
bed, car, and contents. 


ASF Ride lorio! TRUCK 


NO SPRING PLATES «NO SPRING PLANKS 
LONG SPRING TRAVEL » CONSTANT FRICTION CONTROL 


AMERICAN STEEL FOUNDRIES 


wint-mane or ÒC) FINE cast STEEL 


microhoned 


for: 20% to 40% more production 


50% more accurate bearings 


95% uniform size, fewer re-runs 


99% uniform surface finish 


In each of several plants, one microhoning 


machine has replaced three grinding ma- 


chines—one: machine and one operator 
Microhones from 250 to 400 rods per 


hour—corrects errors from previous proc- 


essing and generates accuracy within 
-0002 to .0003 


scrap and salvage re-runs to within 5%— 


inch—reduces oversize 


produces almost perfectly uniform, chatter- 
free, surface finish of any desired smooth- 


ness or roughness. 


To improve your production, let's ex- 


plore the possibilities now. 


Six-station fixture for 
Microhoning two connect- 
ing rods simultaneously. 


1323 S. Santa Fe 
Los Angeles 21 
California 
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* TRADEMARK REG. U. S. PAT. OFF. 


MICROMATIC HONE CORPORATION 


8100 SCHOOLCRAFT AVENUE, DETROIT 4, MICHIGAN 


óló Empire Bidg. 
206 S. Main St. 
Rockford, Ill. 


DISTRICT FIELD OFFICES: 


55 George St. 
Brantford, Ont. 
Canada 


MICROHONED 


Comparison of Profilograph 
records of typical connect- 
ing rod machining operations. 


Micromoid Manufacturing Div. 
Boston Post Road ` 
Guilford, Conn. 


took over the dual position of manager c 
headquarters engineering departme: 
and director of education. 


+ 


Sperry Propucts, INc.—S perry Prod- 
ucts, Inc., has moved from Hoboken, 
N.J., to a new plant and executive offices 
at Danbury, Conn. 


+ 


GRAYBAR ELECTRIC CoMPANY.—T. 4. 
Purcell has been appointed manager at 
Providence, R. I., for the Graybar Elec- 
tric Company, to succeed E. Lum who 
has retired. Mr. Purcell has been asso- 
ciated with Graybar for 18 years. 


+ 


AMERICAN Car & Founpry O- 
J. F. Ginna has been appointed assist- 
ant to the vice-president in charge oi 
production of the American Car & Fow- 
dry Co. Mr. Ginna will handle th 
scheduling coordination of production. 

Frank B. Powers has been appointed 
assistant vice-president, Production De- 
partment of the American Car & Foun- 
dry Co. Mr. Powers was born in Chi- 
cago in 1904 and is a graduate of the 
University of Illinois (1926) with a 
B.S. in electrical engineering. From 
1926 until 1944 he served in the engi- 
neering: and manufacturing fields of the 
Westinghouse Electric Corporation and 
in 1938 became engineering manager- 
Transportation and Generator Division 
at East Pittsburgh, Pa. From 1942 until 
the termination of the war Mr. Powers 
was overseas traction manager. After 
leaving the Westinghouse Electric Cor- 


F. B. Powers 


poration, he became vice-president in 
charge of operations of Great American 
Industries, Inc., New York. In 1947 he 
assumed the duties of vice-president in 
charge of engineering of the Baldwin 
Locomotive Works at Philadelphia, Pa. 


Obituary 


WiLt1aAM H. Tucker, eastern sale: 
manager of the Vapor Heating Corpora- 
tion, died suddenly at New Rochelle, 
N.Y., on Sunday, October 3. Mr. Tucker 
was born in Wilmington, Del., on June 
7, 1887, and attended public school and 
business college in that city. He began 
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The Syn of QUALITY CBB) The Simba of SERVICE 


He’s a lot more than a Salesman... 


He’s an expert on all railroad lubrication problems. 
That’s why we call him our Esso Sales Engineer. He 
makes a constant study of railroad equipment ...and 
follows up every application of Esso Fuels and Lubri- 
cants. 

He not only carefully examines the results shown 
on equipment-lubrication inspection sheets... he also 
spends a lot of time out in the shop where equipment 
is stripped down. 

The first-hand knowledge of an Esso Sales Engineer 
is at your service. Be sure to call for him... and for the 
high-quality Esso Railroad Products that will- help 
your equipment deliver the excellent performance it 
was built to give. 


November, 1948 


Railroad Lubricants and Fuels 


SOLD IN THE 18 STATES INDICATED 


ESSO STANDARD OIL COMPANY 

Boston, Mass.— New York, N. Y.— Elizabeth, N. J.— Baltimore, Md. 
Richmond; Va.— Charleston, W. Va.— Charlotte, N. C. 

Columbia, S. C.—Memphis, Tenn.—Little Rock, Ark.—New Orleans, La. 
ESSO STANDARD OIL COMPANY OF PENNSYLVANIA 

Philadelphia, Pa. 
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“Since the cost per unit of most building măterials installed 
today is more than twice what it was before the war, build- 


ing must be more permanent, so that maintenance costs 
will be reduced to the absolute minimum.” 


P. O. Ferris, Chief Engineer 
Delaware and Hudson Railroad 


The ravages of weather undoubtedly but the pressure-treated decking of this 
promoted decay in the untreated deck- car resisted the weakening influences of 
ing of this car, causing “mechanical fail- wear and weather for 14 years before it 
ure” after only 5 years of service... was sent in for its first major repairs. 


y 


{v 
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KOPPERS 


Today, the use of Koppers Pressure-Creosoted 
Wood, which frequently multiplies the service 
life of car decking, is one practical way of solving 
the problem of increased car material costs. Not 
only in gondola, flat and stock cars, but in cross- 
ings, bridges, pile foundations, pole lines, plat- 
forms and other installations, Koppers PRES- 
SURE-CREOSOTED Wood will last longer, cut 
maintenance costs and boost your margin of 
profit. 


PRESSURE-TREATED WOOD 


KOPPERS COMPANY, INC. > Pittsburgh 19, Pennsylvania 


his career in the employ of the Pullm: 
Company at Wilmington on Septemb 
1, 1902, and advanced from special a 
prentice to general foreman at Pitt 
burgh, Pa., from which position he re- 
signed to become associated with the 
Vapor Heating Corporation on January 
1, 1923. Between 1908-1923 he was in 


W. H. Tucker 


the service of the Pullman Compary, 
except for two periods when he was with 
the Hercules Powder Company and the 
New York, New Haven & Hartford. He 
was appointed eastern sales manager oi 
the Vapor Heating Corporation in Octo- 
ber, 1933. Mr. Tucker was a member 
of the New York Railroad Club, the 
Eastern Car Foreman’s Association, the 
Central Railway Club of Buffalo, and 
the New England Railroad Club. 


+ 


Wu1am D. OTTER, formerly assist- 
ant sales manager of the Electro-Motive 
Division of the General Motors Cor- 
poration at La Grange, Ill., died at Los 
Angeles, Calif., on September 3. 


+ 


GEORGE AUGUSTUS BLACKMORE, chair- 
man of the board and chief executive of- 
ficer of the Westinghouse Air Brake 
Company, Wilmerding, Pa., and the 
Union Switch & Signal Co., Swissvale, 
Pa., died on Saturday, October 2. Mr. 
Blackmore was born in Wilkinsburg, 
Pa., on January 7, 1884. He attended 
the public schools in Wilkinsburg and 
studied nights at colleges and through 
correspondence schools. His career with 
the Union Switch & Signal Co. began 
on July 1, 1896, as an office boy. Five 
years later he became chief clerk of 
the engineering and estimating depart- 
ments. Three years later he was sent 
to New York to handle parts of the con- 
tract for the first signal system to be 
installed on the Interborough Rapid 
Transit subway. He was appointed as- 
sistant to the eastern manager in 19? 
and eastern manager in charge of offices 
in New York, Atlanta, Ga., and Mon- 
treal, Que., in 1911. In 1916 Mr. Black- 
more became general sales manager 0! 
the Union Switch & Signal Company. 
with headquarters in Swissvale. In 1917, 
when that company was merged with 
the Westinghouse Air Brake Company, 
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Split-type boxes for SKF bearings, 


STEAM DISTRIBUTION SYSTEM 


November, 1948 


Tender truck boxes built for SKF bearings. 


10,000 of these surface bearing boxes for 
Magor cars being built for the French Na- 
tional Railways. 


Franklin is now supplying journal boxes to 
railroads, car and locomotive builders and 
bearing manufacturers. 


We have the facilities for manufacturing both 
surface-bearing and roller-bearing boxes from 
raw material to finished box entirely within 
one plant. Boxes are made of electric furnace 
steel, cast in our own foundry — and are 
machined on modern equipment by trained 
personnel accustomed to close-tolerance work. 


We invite your inquiries. 


FRANKLIN RAILWAY SUPPLY COMPANY 


A CORPORATION 


NEW YORK e CHICAGO e MONTREAL 


BOOSTER 


RADIAL BUFFER * COMPENSATOR AND SNUBBER * POWER REVERSE GEARS 


AUTOMATIC FIRE DOORS * DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 
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American -Fort Pitt 


Good springs pay dividends: in freight semaga Dy neGuennG 
the incidence of damage to lading, in passgigern senica 


by providing a more comfortable ride for ‘ 
passengers. Good springs, too, 
reduce damage to tracks and 
equipment, and save maintenance 
and replacement costs because 

of their inherently longer life. 


American-Fort Pitt Car and Locomo- 
tive Springs have been demonstrating 
the economy of quality for more 
than 60 years. A 
copy of the American- 
Fort Pitt handbook on 
springs will be 


mailed on request. 
K 


td 
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= 


EQUIPMENT 
ar 


AMERICAN -FORT PITT SPRING DIVISION 


H. K. PORTER COMPANY, Inc. 


PITTSBURGH 22, PENNSYLVANIA > District Offices in Principal Cities 
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|he was elected second-vice-president in 
| charge of sales and engineering. In 1922 
he became first vice-president and gen- 
eral manager. Three years later he be- 
came a member of the board of directors 
of Union Switch and in 1929 president 
and general manager of the company, 


G. A. Blackmore 


He was elected a vice-president and gen- 
eral manager of the Westinghouse Air 
Brake Company in 1932, and president 
and director of Westinghouse Air Brake 
in 1936. He became chairman of the 
board and president of both companies 
in 1940 and since April 16, 1946, had 
been chairman and chief executive off- 
cer of both companies. 


Personal 
Mention 


General 


R. B. Green, superintendent of motive 


[te Tal of the Toledo, Peoria & Western 


at Toledo, Ohio, has retired at his own 
| request, following 18° years of service 
with the road. 


F. O. Fernstrom, division master 
mechanic of the Chicago, Milwaukee, 
St. Paul & Pacific at Milwaukee, Wis., 
has been appointed assistant to mechan- 
ical superintendent—steam power, a 
Milwaukee. 


| Harop C. WricHT, superintendent 

of motive power of the Western Pennsyl- 
vania division of the Pennsylvania, wit) 
headquarters at Pittsburgh, Pa., has been 
appointed general superintendent of mo- 
tive power of the Western region, with 
headquarters at Chicago. 


H. M. Woop, general superintendent 
of motive power of the Western region 
of the Pennsylvania at Chicago, has been 
appointed assistant chief of motive power 
car, with headquarters at Philadel- 
phia, Pa. 


WALTER C. MARSHALL, assistant st- 
perintendent of motive power of the 
| Chicago, Milwaukee, St. Paul & Pacific 
at Milwaukee, Wis., has had his title 
| changed to assistant to mechanical super- 
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intendent—Diesel and electric power. 
The position of assistant superintendent 
of motive power has been abolished. 


F. G. GrimsHaw, works manager of 
the Pennsylvania at Altoona, Pa., has 
been granted a leave of absence until 
December 1, when he will retire. 


M. A. PINNEY, assistant electrical en- 
gineer of the Pennsylvania at Philadel- 
phia, Pa., has been appointed engineer 
of tests at Altoona, Pa., in charge of the 
test department. 


L. B. Jones, engineer of tests of the 
Pennsylvania at Altoona, Pa., has been 
granted a leave of absence until Novem- 
ber 1, when he will retire. 


Fay L. Kine, shop superintendent 
of the Chicago, Milwaukee, St. Paul & 
Pacific at Minneapolis, Minn., has been 
appointed mechanical superintendent— 
Diesel and electric power, with head- 
quarters at Milwaukee, Wis. 


J. J. Darley, assistant superintendent 
of motive power of the Toledo, Peoria & 
Western at Peoria, Ill., has been appoint- 
ed superintendent of motive power at 
Toledo. The position of assistant super- 
intendent of motive power. has been 
abolished. 


Haro T. Nowe tt, superintendent of 
motive power and car equipment of the 
Central Vermont, with headquarters at 
St. Albans, Vt., retired from active 
service on October 4. Mr. Nowell, a 
native of Reading, Mass., and a graduate 
of Colby Academy, entered railroad 
service in 1901 as a machinist apprentice 
in the Boston & Maine shops at Con- 
cord, N.H. After his apprenticeship, he 


Harold T. Nowell 


became a machinst at Concord, and in 
1907 became foreman of Sayles Bleach- 
eries Maintenance Shop in Pawtucket, 
R.I. In 1908 Mr. Nowell transferred 
to the Maine Central at Portland, Me., 
as a machinist and in 1909 returned to 
Concord as apprentice instructor for 
the B. & M. In 1910 he was promoted to 
erecting shop foreman at Concord and in 
1911, general foreman of the locomotive 
shops. Mr. Nowell was chairman of the 
B. & M. special commission which pur- 
chased tools and mechanical equipment 
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Valve Pilot Corporation 


DIESEL LOCOMOTIVE 
OPERATION RECORDERS 


Patents 
Pending 


MODEL M—FOR MANUAL TRANSITION 
A guide to better locomotive operation 


for both enginemen and management 


Write for full particulars 


— THAOTTLE POSITIONS: 


RESTRICTIVE SIONAL INDICATION LINE 


230 Park Avenue, New York 17, N. Y. 


(704) 169 


DUDGEON 
TYPE 22 


An efficient quolity 
tool recommended for 
all general boiler 
work. Has a large 
ronge of expansion 
for a variety of tube 


gauges and sizes. It 
drows the tubes out 
of the tube sheet ond 
automatically sets 
the tube at the prop- 
er distance. Tubes 
are expanded the full 


length of the tube j ; prompt delivery of tube 
sxponsion ond feed | expanders to meet the most unusual 


are provided 


Complete literature 
on Dudgeon prod- 
ucts — expanders, 
hydraulic pumps 
ond jocks — avail- 
able. Write today. 
to Department 


THE PROBLEM: 


214 PLATES TO BE PUNCHED, 


each having 32 holes 13/16” dia., 4 holes 
1-1/16" dia. and 2 notched corners 2" square. 


If runs are short, spacing of 
holes irregular, sizes and 
shapes of holes varied... 
Then the Thomas Plate Du- 
plicator is the answer to 


your production problems. 


BULLETIN 312 


contains a complete descrip- 
tion of this indispensable 
machine. Write. 


MACHINE MANUFACTURING COMPANY 


PUNCHES - SHEARS ° PRESSES 
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for the shops at Billerica, Mass., and 
was assigned to the road’s special engi- 
neering unit during the construction of 
those shops. In 1914 he was appointed 
assistant shop superintendent at Biller- 
ica. During World War I he was gen- 
eral superintendent of the shell plants 
of the New York Air Brake Company 
at Watertown, N.Y. On May 1, 1919, 
Mr. Nowell was appointed mechanical 
superintendent. His title was changed to 
superintendent of motive power and car 
equipment in 1941. 


C. I. CLuGu, assistant chief of motive 
power—car of the Pennsylvania, with 
headquarters at Philadelphia, Pa., has 
been appointed works manager at Al- 
toona, Pa. Mr. Clugh was born at Al- 
toona in 1901 and entered the service of 
the Pennsylvania at the age of 17 asa 
machinist apprentice. He attended Val- 
paraiso and Purdue Universities after 
completing his apprenticeship, and re- 
turned to the P.R.R. after graduation 
in 1926. He became motive-power in- 
spector at Harrisburg, Pa., in 1929, and 
subsequently served successively as gang 
foreman at Harrisburg, Pa., and engine- 
house foreman at Delmar, Del. He was 


appointed assistant master mechanic of 

the Laké division at Cleveland, Ohio in 

May, 1937; resident inspector at Pitts- 

burgh, Pa., in July, 1938; chief material 
inspector at Altoona in February, 1941; 
master mechanic of the Philadelphia 
Terminal division in February, 1943; 
master mechanic: at Pitcairn, Pa., on 
May 1, 1945; superintendent at Logans- 
port, Ind., on April 16, 1946, and assist- 
ant chief of motive power-car, at Phila- 
delphia in November, 1946, 


J. W. Muar has been appointed 
chief mechanical officer of the Ontario 
Northland, with headquarters at North 
Bay, Ont. 


ARTHUR SELBEE, superintendent of 
shops of the Grand Trunk Western at 
Battle Creek, Mich., has been appointed 
superintendent of motive power and car 
equipment of the Central Vermont, with 
headquarters at St. Albans, Vt, 


W. A. HorTZFIELD, general supervisor 
of Diesel service of the Chicago, Mil- 


waukee, St. Paul & Pacific, has been 
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appointed assistant to mechanical super- 
intendent—Diesel and electric power 
with headquarters at Milwaukee, Wis. 
The position of general supervisor of 
Diesel service has been abolished. 


E. O. Joest, mechanical engineer of 
the Union Pacific at Omaha, Neb., has 
been appointed assistant general mechan- 
ical engineer with headquarters at 
Omaha. 


M. C. Haver, assistant general me- 
chanical engineer of the Union Pacific, 
has been appointed to general mechan- 
ical engineer, with headquarters at 
Omaha, Neb. 


F. W. Bunce, shop superintendent of 
the Chicago, Milwaukee, St. Paul & 
Pacific at Milwaukee, Wis., appointed 
mechanical superintendent — steam 
power. 


J. E. ByorkHOoLM, superintendent of 
motive power of the Chicago, Milwau- 
kee, St. Paul & Pacific at Milwaukee, 
Wis., has retired after 42 years of serv- 
ice. The position of superintendent of 
motive power has been abolished. 

Mr. Bjorkholm was born in Sweden 
on December 19, 1883. In 1906 he be- 
came a locomotive fireman in the em- 
ploy of the Chicago, Milwaukee, St. Paul 
& Pacific; in 1911, locomotive engineer ; 


in 1917, traveling engineer; in 1918, 
master mechanic; in 1919, assistant su- 
perintendent of motive power, and in 
1941 superintendent of motive power. 


Diesel 


J. W. HaAuBENNESTEL has been ap- 
pointed Diesel locomotive inspector of 
the New York Central System, with 
headquarters at New York. 


Master Mechanics and Road 
Foremen 


C. E. Maans, general foreman of the 
Erie at Meadville, Pa., has been pro- 
moted to the position of master mechanic. 


J. Sotave has been appointed road 
foreman of engines of the Canadian Na- 
tional, with headquarters at Hamilton, 
Ont. 


J. G. Stewart, assistant road foreman 
of engines, of the Baltimore & Ohio at 
Brunswick, Md., has been appointed 
assistant road foreman of engines, Balti- 
more division. 


W. W. Bates, formerly assistant su- 
perintendent of motive power of the 
Chicago, Milwaukee, St. Paul & Pacific, 
has been appointed division master me- 
chanic at Milwaukee, Wis., with juris- 
diction over the Milwaukee, Madison 
and Superior divisions. The position 
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power has been abolished. 


G. L. FIsHER, district master mecharic 
of the Erie at Meadville, Pa., has bee: 
granted a leave of absence. 


W. E. Humpureys has been appo- 
ed master mechanic of the Chesapeake » 
Ohio at Ashland, Ky. 


GrorcE E. Lunp, master mechanic ci 
the Erie at Buffalo, N.Y., has been zp- 
pointed acting district master mecha: 
at Meadville, Pa. 


J. C. MILLER, master mechanic of the 
Nickel Plate district of the New Yor. 
Chicago & St. Louis at Conneaut, Oh. 
has retired. 


Henry J. CosGrove, master mechan'c 
of the Oklahoma division of the Chicag: 
Rock Island & Pacific at El Reno, Tex. 
has retired after 48 years of service with 
the Rock Island. 


L. K. Swint, assistant road foreman 
of engines, Baltimore Division, of the 
Baltimore & Ohio, has been appointed 
road foreman of engines, Baltimore 
Terminal division. 


F. D. DuntoNn, master mechanic 0! 
the Erie at Port Jervis, N.Y., has been 
transferred to Marion, Ohio. 


R. W. SHECKELS, locomotive engine- 
man on the Baltimore division of the 
Baltimore & Ohio, has been appointed 
assistant road foreman of engines at 
Brunswick, Md. 


O. R. Penpy, assistant chief mechan- 
ical officer of the New York, Chicago & 
St. Louis at Cleveland, Ohio, has been 
appointed master mechanic of the Nickel 
Plate district, with headquarters at Con- 
neaut, Ohio. The position of assistant 
chief mechanical officer has been abol- 
ished. 


BERNARD O’DONNELL, assistant master 
mechanic of the Lake Erie and Western 
district of the New York, Chicago & 
St. Louis at Lima, Ohio, has been ap- 
pointed master mechanic of the Clover 
Leaf and Lake Erie and Western dis- 
tricts, with headquarters at Frankfort. 
Ind. 


J. H. KASMEIER, general foreman in 
the Chicago, Rock Island & Pacific's 
shops at Armourdale, Kan., has been ap- 
pointed master mechanic of the road’s 
Oklahoma division, with headquarters at 
El Reno, Okla. 


R. J. Manoney, general enginehouse 
foreman of the New York, Chicago & 
St. Louis at Frankfort, Ind., has been 
appointed assistant master mechanic of 
the Lake Erie and Western district, with 
headquarters at Lima, Ohio. 


Shop and Enginehouse 


J. L. Brossarp, formerly assistant 
superintendent of motive power of the 
Chicago, Milwaukee, St. Paul & Pacific. 
has been appointed shop superintendent, 
| with headquarters at Minneapolis, Minn. 
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INTERNAL 
When an internal grinding job comes along, simply pul! 
down the internal grinding attachment, lock in 
position and go ahead 


... on Cincinnati Filmatic | 


Hydraulic Universal 
Grinders 


How long does it take to get going on small 
lots? Whatever the answer is, set-up time 

constitutes one of the major elements in the 
cost of small quantity precision toolroom grind- 
ing. Reduce set-up time, and costs go down 
fast. You can be sure of brief setups on 
CINCINNATI FILMATIC Hydraulic Universals, for 
they have many features of value in small 
quantity production. To mention only three: 
hinged type internal grinding attachment, al- 
ways on the job; Filmatic spindle bearings, 


EXTERNAL 


Grinding the taper, 3/2” per foot, on the shank end of an attachment 
drive gear. Notice that internal grinding ottachment is up ond out of 
the way. It does not interfere with straight or tapered external work. 


EXTERNAL 


CINCINNATI FILMATIC 14” Hydr 
a vorig 


never require adjustment; lathe stand- 

ard spindle nose on headstock. QThe photo- 
graphs above show three toolroom setups 
which take advantage of CINCINNATI Hydraulic 
Universals’ many features. Others have just 
as much value in reducing costs. All of them, 
plus complete specifications, are contained in 
these catalogs: 12” machine, G-486-4; 14”, 16” 
and 18” machines, G-474-3. Send for copies. 


CINCINNATI GRINDERS INCORPORATED 


CINCINNATI 9, OHIO, U.S.A. 


CENTER TYPE GRINDING MACHINES è CENTERLESS LAPPING MACHINES è CENTERLESS GRINDING MACHINES 
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The Lookout Lounge Car 


New Cars for the 


Twentieth Century Limited 


Tue New York Central placed in service two new 
Twentieth Century Limited trains on September 15, one 
departing from New York and one from Chicago. The 
new trains normally comprise about 16 all-room sleeping 
cars with lounge and dining-car facilities. They were built 
by the Pullman-Standard Car Manufacturing Company 
and are being hauled by 4,000-hp. two-unit Diesel locomo- 
tives built by the Electro-Motive Division of the General 
Motors Corporation. Complete with motive power, the 
equipment cost about two million dollars per train. 

The cars are built of welded low-alloy, high-tensile 
steel and were designed by the car builder in co-operation 
with the railroad’s engineers. Interior decorative treat- 
ment was developed by Henry Dreyfuss, industrial de- 
signer, New York. All lighting is fluorescent, operating 
on a railroad designed circuit from a 64-volt battery with- 
out motor alternator or other convertor. 

In addition to the railway post-office car, equipment in 
the train includes the following types: 22-roomette ; 10- 
roomette and 6-double-bedrooms ; 12-double-bedrooms ; a 
full-length diner; kitchen-dormitory ; lounge-barber-sec- 
retary, or club car; and 5-double-bedroom-lounge-ob- 
servation, called the “Lookout Lounge.” 

To tie the train together as a unit, uniform color 
schemes, upholstering, paneling and general treatment 
are used. The new Century exterior is painted in the 
traditional shades of Century gray, with aluminum 
striping, a light gray panel being used between windows, 
and darker gray above and below. 
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A two-car dining-room-kitchen- 
dormitory unit, all-room sleep- 
ing cars, and a Lookout Lounge 
are features of the new trains 


Sleeping accommodations in the normal 16-car train 
comprise 137 units with 253 beds. 


Full-Length Diner and Kitchen-Lounge 

The diner is a full-length car, seating 64 persons. It is 
divided into five separate sections. In the center section is 
dining space for 24 passengers on continuous leather 
serpentine seats along the walls. At either end of the 
main dining section, separated by winged partitions, are 
four dining tables. At one end of the car is additional 
dining space ; the other end section is furnished with built- 
in settees where passengers may enjoy cocktails before 
meals. 

Over each table is a pair of LLuminator lenses that give 
additional direct illumination on the tables. 

Connected to the dining car is a kitchen-dormitory car, 
with an electric-eye door-opening mechanism for waiters 
carrying loaded trays, to speed service. The entire kitchen 
is of stainless steel. Behind this large kitchen is the 
dining-car-crew dormitory, sleeping 15 persons. 

The kitchen and dining cars are equipped with Frigid- 
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aire electric refrigerators and an electric dishwashing 
machine is installed in the kitchen. The refrigerators in- 
clude a low-temperature cabinet for ice cream and frozen 
foods, and a large provision refrigerator, in which is an 
isolated box for storage of sea food. In the pantry is a 
dairy and cheese box, a refrigerated storage bin for ice 
cubes and a large vegetable box, refrigerated by two ice- 
cube freezing units. In the dining-room car is a large 
beverage refrigerator, also cooled by two ice-cube units. 

Filtered fresh air is supplied to the kitchen by a cen- 
trifugal blower, through a duct near the ceiling opposite 
the range. A frost-proof steam radiator, controlled by a 
manually operated steam valve tempers the incoming air 
during the winter. A propeller-type fan draws air from 
the pantry into the kitchen which causes a movement of air 
from the entrance to the dining room. 

At the rear of the warming ovens over the range 
ducts lead up to a single centrifugal type exhaust fan 
which draws air over the top of the range. Centrifugal 
exhaust fans are also installed above the steam table and 
the dish washer. All fans are controlled by a single three- 
position switch, so that the air intake and exhausts 
will always be in balance. 

The range and broiler have stacks which are equipped 
with an aspirator drafting device developed by the New 
York Central. A centrifugal blower fan supplies air to 
aspirator nozzles set in the stack to increase draft. 


Club and Lookout Lounge Cars 


At the front end of the club car is a completely equipped 
barber shop with valet facilities, and a shower bath. 
Behind the barber shop is a train secretary’s office, with 
full equipment, including a dictaphone with a free-of- 
charge train secretary in attendance. 


The lighting in the club car has been designed around a 
large wall mirror so that reflections in the mirror make the 
car appear twice its normal width. The effect of a large 
rectangular luminous ceiling has been created by using 
the vertical space between the two-level ceiling to apply a 
continuous row of Luminator lenses and give a high 
level of glareless, shadowless light over the center section 
of the car. Elsewhere, individual seats are lighted by 
fluorescent units in the ceiling over each seat. 

A booth next to the secretary’s office features radio- 
telephone service, where passengers may phone their 
office or home while the train is running both ways be- 
tween New York and Buffalo. Later, as additional radio- 
telephone stations are built, service will be extended the 
remaining distance between Buffalo and Chicago. 

Behind the phone booth is a service bar for the lounge 
section which occupies the remainder of the car. 

The Lookout Lounge car features an observation end 
with floor raised 12 in. above the normal floor level, extra 
large windows for greater visibility, and chairs and sofas. 
seating 14 passengers. The section forward of the raised 
observation end, and separated from it by Tuf-flex glass 
partitions, is a lounge with a service bar. On a panel 
in this section is spotlighted an original contemporary 
oil painting, loaned by the Grand Central Galleries in 
New York, and changed periodically. The railroad has 
approximately 400 reproductions of masterpieces hang- 
ing in the cars of its various trains, but this is the first 
time it has displayed gallery paintings on any train. For- 
ward of the lounge are five double bedrooms. 


Interior Decorations 


In the observation end of the Lookout Lounge, with 
raised floor level and extra high windows, a light-green 


Left and below: The Lookout Lounge and floor plan of the car—Right: Seating and lighting arrangements in the club cor 
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Light Weights of the Cars in the New 
“Twentieth Century Limited” Trains 


Car type Light weight, Ib. 


Railway post office...... 127,000 
Kitchen-dormitory ... 137,200 
Dig tics csi ae. 119,525 
Lounge-barber-secretary ....... 124,250 
r MERAN CENTE AEI RAA 141,100 
10-roomette, 6 double-bedroom 138,800 
12-double-bedroom .2...000.....2c eee 132,490 
5-double-bedroom-lounge-observation .. 130,200 


ceiling increases the effect of spaciousness. Upholstery 
in this and the forward lounge includes bright red and 
gun-metal leather and soft gray beige fabric. The 
coffee-table tops are black Formica and window sills 
gray Formica. Two steps leading to the lower level are 
flanked by solid metal hand rails, designed as part of the 
Tuf-flex glass partitions separating the two areas. 

The chairs in the forward lounge and Flexwood on 
the window zone and pier panels are bleached walnut. 
The floor is covered with a soft brown loop carpet. 

In the partition at the forward end of the lounge, which 
separates it from the five double-bedrooms, light-green 
leather is recessed in the wood veneer to form a back- 
ground for the spotlighted framed original oil painting 
which is displayed. A snack bar is also part of the ap- 
pointments of the lounge. 

The color scheme in the club car is similar to that in 
the Lookout Lounge. 

In the dining car, lighting is direct-indirect, patterned 
to repeat in the mirrors. Bright red leather wing parti- 
tions, tooled with silver lines, separate the center section 
from the adjacent intermediate sections. The chairs are 
covered in blue-green leather. Walls and ceiling are light 
gray-brown. 

A Tuf-flex glass partition forms an intimate end sec- 
tion with tables for four on either side. Walls and ceiling, 
a slightly darker gray-brown than the adjacent areas, are 
offset by the leather upholstering which matches the red 
of the leather fins in the center section. At the opposite 
end of the car, the end section has two built-in settees 
upholstered in red leather. Pier panels in the end and 
intermediate sections are covered with gray and silver 
drapes. The carpet is brown loop. 

The all-room sleeping cars appear in two major color 
schemes. In one, the mohair upholstery and carpet is 
rust; in the other, the color is green. In each car the color 
scheme in all rooms is uniform. 


Lighting Equipment 


The lighting in the sleeping cars was developed through 
close collaboration between New York Central and Lumi- 
nator, Inc. The fixture finally developed is similar to 
a luminous moulding and is located in the corner directly 
over the seats. The high-intensity beam of light is di- 
rected through a clear condensing lens to the reading plane, 
while the diffused area immediately above the lens pro- 
vides the general illumination. 

Lighting in the bedroom with the bed crosswise con- 
sists of a five-light unit in the form of a letter L. It is 
so wired that when the occupant of the upper berth 
wishes to read, he can turn out the four bulbs running 
across the car and use only the short length fixture di- 
rectly over his head as a night reading light. Provision 
is made for a blue night light as well. For the lower 
berth, a new type of reading light fits on the surface of 
the wardrobe. This unit serves not only for night occu- 
pancy, but for day use as well. 

In the bedroom with the bed in a longitudinal position, 
there is a two-lens unit with four lamps for the general 
illumination in this space. On the pier panel is a new 
fluorescent reading light for day use. In addition, both 
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the upper and lower berths have night reading lights. 
In the toilets, a fluorescent unit is placed across the top of 
each mirror. 

In the roomettes, the same type of fixtures used in 
the bedrooms are located over the passengers’ heads, 
while on the other partition there is a similar unit located 
between the mirror and the parcel rack above. The 
night reading light is back of the folding bed. 


Electric Power 


Electric power is supplied by a G.E. 30-kw. axle-driven 
motor-generator set on the kitchen car, and 20-kw. motor 


The kitchen 


Table and seating arrangement in the sectionalized full-length 
diner 
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One of the bedrooms with longitudinal beds 


generator on all other cars. The sets are operated by 
Spicer mechanical drive from a truck axle, or from three- 
phase, 220-volt a.c. standby power in yards and terminals. 
Twenty-five-horsepower motors are used with the 30-kw. 
generators and 15-hp. motors with the 20-kw. generators. 
There is a three-phase, 220-volt a.c. standby power re- 
ceptacle on each side of each car. 


Air Conditioning and Heating 


All passenger compartments are air conditioned, using 
the New York Central modulated system, furnished by 
Frigidaire on each car and an Anemostat air-distributing 
system in the sleeping-car rooms. The evaporator is in 
two sections to provide modulated cooling, without com- 
plete on-and-off cycling. 

The cars are heated by the Vapor zone-control system 
with both overhead and floor heat. The central control 
of air conditioning and heat in each car is effected by a 
single switch; movement of the switch to one side of the 
off position brings the heating system into operation and 
movement to the other side starts the air-conditioning 
system. The selection having been made, the operation is 
automatic, under thermostat control. 

Each room has three temperature controls. All are 
effective when the car is being heated, and one of them 
also operates during cooling. An automatic floor-heat- 
control switch can be operated to control the room temper- 
ature between a minimum of 65 deg. F. and 80 deg. F. 
A manual remote control is also available to shut off 
the floor-heat steam completely if the occupant so de- 
sires. Its principal function is to serve as a protection in 
case of a failure of the automatic temperature control. 
A damper in the air duct can be operated by the occupant 
to control the amount of air admitted to the space. With 
the exception of the manual remote-control steam valve, 
these controls and the light and fan switches are all ar- 
ranged in a single small panel. 
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Partial List of Materials and Equipment on the 
New N.Y.C. “Twentieth Century Limited” Trains 


Trucks ......... General Steel Castings Corp., Granite City, 13 
Truck springs ---«eCrucible Steel Company of America, New York 


Truck locking center pins; 
-..W. H. Miner, Inc., Chicago 


side bearings... 
Roller bearings: with hot- 
box alarms.. 5 ..Hyatt Bearings Div., General 
Harrison, N. 
Timken Roller Bearin Co., Canton, Ohio 
Wheels) osicccisiccecicscecesencesces Armco Steel Corp., Middletown, Ohio 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
.-Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
ae Engineerin; Div. of Houdaille-Hershe y 
otpis Buffalo, N. 
wW Equipment Co., ‘New York 


Motors Ccrp, 


Axles 
Shock absorbers... 


Draft gear.. y 

Couplers and unlock- 
ing mechanism; coupler 
VOKES, von E aacoceeee National Malleable & Steel Castings Co., Cleve 


land, io 

Center-plate, body side- 

bearing, equalizer coil 

spring, and journal box 
....Fabreeka Products Co., Boston, Mass. 
New York Air Brake Co., New York 
American Steel Foundries, Chicago 
American Brake Shoe Co., ng ork 


Brake shoes 
Hand brakes.. 
Steel plates a 
Platform floor covering.. 
Flooring, composition: 

In kitchens............. 


Carnegie-Illinois Steel Corp., 
Alan Wood Steel Co., Concthedioas b 


..Crossfield Products Corp., Brooklyn, N. Y. 
Tuco Products Corp. New York 
“Adams & Westlake Co., Elkhart, Ind. 
(lounge Peepers) O.’M. Edwards Co., Syra- 
cuse, N 
(room slee epera) Libby-Owens-Ford Glass C< 
Toledo, 
PERE Sek Pittsburgh Plate Glass Co., Pittsburgh, Pa. 
Libby-Owens-Ford Co., Toledo, Ohio 
...Morton Mfg. Co., Chica, go 
Formica Insulating Co. “Cincinnati, Ohio 
J. Mortell Co., Kankakee, I 
Te wee Bacon Mfg. Co., Kansas City, Mo. 


-General Electric Co., Schenectady, N. Y. 

Spicer Mfg. Corp., Toledo, Ohio 

Safety Car Heating & Lighting Co., New York 
pe Storage Battery Corp., Depew, N N. Y. 

K. W. Battery Co., Chicago 


Window  sash................- 


Glass. oana 


Vestibule curtains 
Window-sill rapping. 
Insulmat ...... 
Insulation ......... 
Motor generator for ig 
ing and electric motors... 
Motor generator drive 
Voltage regulatora.. 
Storage batteries... 


jumpers for 

batteries; charging re- 

Ceptaches ..n....esecsecceseneeseee Pyle-National Co., Chicago 
Train-line jumpers for ra- 

dio and telephone inter- 


Train-line 


car connections............-..... Mines Equipment Co., St. Louis, Mo. 
Inverters for pipet ra- k 
zors f wae Electric Corp., South Plain 


...Cornell-Dubilier 
field, N. J. 
Steam heat and controls......Vapor Heating Corp., Chicago 

Flexible metallic heat con- 


TOCLOLB > czcxsiuccacsccecascadnecesisca. ..Barco Manufacturing Co., Chicago 
“Vapor Heating Corp., Chicago 
Heat specialties.................... ..Vapor Heating Corp., Chicago 
Steam-pipe covering and 
Fit Ci MO AA Johns-Manville Corp., New York 


Air conditioning; mechan- 
ical refrigeration kitch- 
ens, diners and bars 

Air filters ................... 

Recirculated air grilles.. 

Air diffusers 


Frigidaire Div., 
.-- , Ohio 

Air Maze Corp., Cleveland, Ohio 
_.. Barber-Colman Co., Rockford, Ill. 


General Motors Corp., Dayton. 


(rooms) ee ee mg of America, New York 
(open cars). 3 Lundy Co., New York 
Exhaust fans for dis- 


charging air from re- 
frigerator units.. we 
Exhaust and blower fans 
for kitchen and pantry... 
Kitchen, bar room, and 
pantry equipment... 
Furniture in lounge. 


.L. J. Wing Mfg. Co., New York 


... Westinghouse Electric Corp., Pittsburgh, Pa. 


ni an elo Colonna, Philadelphia, Pa. 
$ arpen & Bros., Chicago 


Dining-car chairs; fold- 
ing chairs in sleeping 
rooms .... ...General Fireproofing Co., Youngstown, Ohio 
Upholstery ...Goodall Fabrics, Inc., New York 
“Massachusettes Mohair Plush Co., Boston, Mass. 
Shelton Looms, New York 
Leather vcnn ia Cleveland Tanning Co., Cleveland, Ohio 
Eagle-Ottawa Leather Co. , Grand Haven, Mich. 
Foamrubber mattresses.......... Hewitt Rubber Corp., Buffalo, N. Y. 
United States Rubber Co. . New York 
Carpet ......... ...Mohawk Carpet Mills, Inc., Amsterdam, N. Y. 


Flexwood veneers 

(lounge cars)... _..United States Pl 
Partitions ..... Haskelite Mfg. Corp., Chicago 
Window curtain fabric... Pantasote Co., New York 
Venetian blinds, lounge car.. Ajax- Consolidated Co., Chicago 
Window curtain fixtures... Adams & Westlake Co., Elkhart, Ind. 
Fluorescent lighting fix- 

GUT O8 ANE A TAT 
Radio in lounge rooms 
Dictaphone 
Hardware ............ 


wood Corp., New York 


..Luminator, Inc., Chicago 

Dormitzer Corp., Boston, Mass. 
Dictaphone Sales Corp., New York 
... Adams & Westlake Co., Elkhart, Ind. 

Dayton Mfg. Co., Dayton, Ohio 

H. S. Getty & Co., Philadelphia, Pa. 

Yale & Towne Mfg. Co., Stamford, Conn_ 
End door opener and closer..National Pneumatic Co., Rahway, N. J. 
Magic door controls for L 

full-length diner... Stanley Works, New Britain, Conn. 
Annunciators, call bell 

and chime (in sleepers)... Edwards & Co., 
Sound-powered telephone 

receivers seeds 
Inter-car telephone... 
Hoppers in general toilets. 


Norwalk, Conn. 


...United States Instrument Corp., Summit, N. T. 
McKee Electric Co., New York 
.Dayton Mfg. Co., 


Dayton, Ohio 
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Toilet facilities, sleeping 


rooms, toilet seats..............C. F. Church Mfg. Co., Holyoke, Mass. 
Washstands in general 
toilets: siora -Crane Co., Chicago 
Paper holders... ..Geo. T. Johnson 
Water coolers .. aTa .E. A. Lundy Co., New York 
Prism glass in toilet Pressed Prism Plate Glass Co., Morgantown, 


Exhaust fans in toilets........ Diehl Nig. Co., Somerville, N. J. 


Pai Safety Car Heating & Lighting Co., New York 
‘aint: 
EEXCOriOr aAA eo du Pont de Nemours & Co., Wilmington, 
el. 
A MESEN EEA Glidden Co., Cleveland, Ohio 


Pratt & Lambert, Inc., Buffalo, N. Y. 

Sherwin-Williams Co., Cleveland, Ohio 

Lovell-Dressel Co., Arlington, N. J. 
Fire extinguishers (kitch: 


EDN si K -Walter Kidde & Co., Belleville, N. J. 
American-La France-Foamite Corp., Elmira, N.Y. 


Electric marker lights.......... 


Circulating Drinking Water 

The drinking-water circulating system consists of a 
loop of 3%-in. tubing from which %-in. tubing leads to 
the faucets in the rooms. To cool and circulate the water 
a heat exchanger, a motor-driven refrigerant compressor 
and condenser, and a water-circulating pump are resilient- 
ly mounted on a rigid frame installed in a locker inside 
the car. By breaking refrigerant, water and electrical 
connections outside the unit, it may be removed from the 
locker for repairs. 

The Lundy heat exchanger consists of closely adjacent 
coils of small copper refrigerant and water tubes in a 
solid cast ring of aluminum. The size of the tubes and 
the surrounding aluminum insures the unit against dam- 
age from freezing and provides a highly efficient heat 
transfer. 

The water pump develops sufficient pressure to over- 
come the friction of the circulating loop and keep the 
small volume of water in the loop circulating slowly. The 
temperature of the water is maintained automatically 
at 50 deg. by thermostatic control of the refrigerant sys- 
tem. When drinking water is drawn from a faucet, the 
pressure on the water-supply system forces water into 
the cool-water system through a check valve at the intake 
side of the heat exchanger. 

Air for cooling the condenser is withdrawn from the 
corridor of the car through louvres in the locker door and 
exhausted into the general toilet. 

With water at 90 deg. F. at the intake, the system has 
a capacity for cooling 5 gal. per hr. to 50 deg. F. at the 
faucets. 


Radio and Telephone Communication 

The intercommunicating telephone and public address 
system each employs four-wire circuits running the full 
length of the train. Except the dining cars, each car 
equipped has a control panel and hand set located behind 
a flush steel cabinet in the passageway at the end of the 
car. Each dining car is equipped with a portable phone 
which plugs into a flush panel at the steward’s work sec- 
tion. The hand sets are sound-powered and serve also as 
microphones for the public address system. All cars, ex- 
cept sleepers, are fitted with loud speakers. 

Operation of the dial at the calling station moves all 
stepping switches to the desired number. Pressing the 
buzzer push key operates all buzzer relays, local buzzers, 
and a light signal on the car dialed. When the system is 
in operation, a light indicates whether telephone or public 
address circuit is in use. 

The telephone and address system combine to provide 
a number of services, such as arranging for dining-car 
seating, paging recipients of telephone calls on the radio 
telephone in the club car, the making of announcements, 
etc. There is also a rear brakeman’s telephone installed 
under the car at the observation end. There is a possi- 
bility of extending telephone service to the locomotive. 
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An intercommunicating telephone hand set and control panel 


Mechanical Equipment 


Except for the mail car, the trucks are four-wheel, 
with 36-in. rolled-steel wheels mounted on roller-bearing 
axles. The axle sizes are 6 in. by 11 in. on the kitchen- 
dormitory car and on all of the full room cars. On the 
dining car and the lounge-barber-secretary car the jour- 
nals are 514 in. by 10 in. The front truck of the bedroom- 
lounge-observation car has 6-in. by 11-in. axles and the 
rear truck 514-in. by 10-in. axles. The mail car has six- 
wheel trucks with 514-in. by 10-in. axles. The journal 
boxes are equipped with hot-box alarms. The four-wheel 
trucks have single drop equalizers with General Steel 
Castings alloy-steel frames, on which the pedestals are 
cast integral. Both the equalizer and bolster springs are 
helical coils. Fabreeka sound-deadening materials are 
installed under the center plate, the body side bearings, at 
the ends of the equalizer coil springs, and over the journal 
boxes. 

The cars are equipped with HSC electro-pneumatic 
brakes with decelostat anti-slip control. The trucks have 
clasp brakes with two truck-mounted cylinders. 

The cars have tight-lock couplers and Waughmat draft 
gears. 

Information regarding additional details of these new 
“Twentieth Century Limited” cars is given in the table 
of specialties and materials used. 


EQUIPMENT DEPRECIATION RatEs.—Equipment deprecia- 
tion rates for the Chicago Great Western and Bangor & 
Aroostook are among those prescribed by the Interstate Com- 
merce Commission in a new series of sub-orders in the general 
proceeding, Depreciation Rates for Equipment of Steam Rail- 
road Companies. In both cases, the present sub-orders are 
modifications of previous sub-orders. The new rates for the 
C.G.W. are: Steam locomotives, 3.05 per cent; other loco- 
motives, 4.59 per cent; freight-train cars, owned, 3.01 per 
cent, leased, 3.6 per cent; passenger-train cars, 3.4 per cent; 
work equipment, 4.13 per cent; miscellaneous equipment, 
19.32 per cent. The new B. & A. rates are: Steam locomotives 
acquired new, 3.08 per cent, acquired second-hand, 20.89 per 
cent; other locomotives, 4.9 per cent; freight-train cars, all- 
steel, 3.81 per cent, cabooses, 2.72 per cent, other 3.45 per 
cent; passenger-train cars, all-steel, 3.09 per cent, other, 2.51 
per cent; work equipment, 3.38 per cent; miscellaneous equip- 
ment, 20 per cent. 
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Heating Long ‘Trains 


Tue basic requirements for heating passenger trains of 
any length come back to the amount of steam used per car 
per hour, which is dependent largely on the speed of oper- 
ation. It has been found that a well-constructed and in- 
sulated car will use from 250 to somewhat over 350 Ib. of 
steam per car per hour and that is the figure which is kept 
in mind in considering a steam source with Diesel or steam 
locomotives. 

The length of train which can be heated depends on 
the size of the steamline from the locomotive through 
the train and the insulation of that steamline. The newer 
equipment which is now being built with 214-in. train- 
lines can be heated satisfactorily if a volume of 350 Ib. 
or steam per car per hour is available at proper pressure 
(ranging up to 250 Ib. per sq. in.) from the locomotive and 
if the train is limited to not more than 16 to 20 cars in 
below-zero weather. 


Train Line Size a Limiting Factor 


When cars are of the older type with 2-in. train lines, 
the problem changes because the 2-in. train line in itself 
does not have sufficient steam carrying capacity to permit 
heating a long train. Experience shows that, while the 
cars themselves will use a maximum of 250 to somewhat 
over 350 Ib. of steam per car per hour (depending on 
speed, weather, etc.), under maximum conditions the 2-in. 
train line will conduct steam back to heat properly only a 
12 to 14-car train in below-zero weather at high speed. 
This is true whether the source of steam be a steam loco- 
motive or a Diesel locomotive with a steam boiler of 
adequate size. Train line size and insulation are the 
limiting factors. 

Where trains longer than 12 to 14 cars with 2-in. train 
lines or 16 to 20 cars with 214-in. train lines are contem- 
plated, it is beginning to be accepted on the railroads that 
these trains must not be handled in below-zero weather at 
high speed, unless a boiler car of some sort is provided to 
take care of heating the last cars in the train. This boiler 
car could be the last car in the train and would furnish 
steam to the train line at that point. 

There has been a tendency also to add more cars to 
trains than the boiler capacity of either steam or Diesel 
locomotives ts adequate to heat. A train running at high 
speed must have a sufficient supply of steam to give a 
minimum of 20 lb. per sq. in. pressure in an air-condi- 
tioned car to heat it. 

In some instances, the boiler capacity has been sufficient 
to take care of 12, 14 or 15 cars, and these same trains 
often operate with 16, 17 or 18 cars. The result has been 
that the trains cannot be properly heated under adverse 
conditions. The steam consumption obviously has a direct 
relation to the number of cars and the length of train line, 
and sufficient steam must be provided to fill that train 
line and heat all cars. 

A new idea is now being developed of multiple boilers 
in Diesel locomotives to give excess capacity so that there 
will not be the tendency to have heating failures in cold 
weather for any minor deficiency which might prevent the 
boiler developing its maximum capacity. Multiple boilers 
should give considerably improved performance, because 
they will insure that, even though some slight falling 
under maximum capacity might develop, there will be a 
reserve of steam to take care of longer trains under the 
most severe conditions. In too many cases, boilers have to 


*Vice-president, Vapor Heating Corporation, Chicago. 
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operate at 100 per cent capacity on Diesel locomotives ir. 
order to heat the cars which are being hauled, and. wit!: 
the present limited maintenance time allowed, this hizt 
boiler output is difficult to maintain. Therefore, reserve 
steam capacity should improve heating conditions. 

The problem of heating long passenger trains has eact, 
year come a little closer to solution. It is not a product vi 
the Diesel locomotive. It comes when trains have t= 
many cars or run at too high speed for the amount of 
steam supplied, whether the steam source be a stear 
locomotive or a boiler in a Diesel locomotive. It can he 
solved by a realistic evaluation of the steam requirements 
for any given train. If the boiler supply is inadequate 
to furnish the required amount of steam with a proper 
excess to protect against emergencies, then (1) fewer 
cars should be handled during severe winter weather : (2) 
additional steam should be made available possible through 
the use of rear-end heater cars; or (3) additional capacity 
should be obtained by adding to the boilers in the Diese! 
locomotive. Always the size and insulation of the train 
line are limiting factors. 


Insulation Also Important 


Some railroads are recognizing the fact that larger and 
better insulated train lines can materially improve these 
heating conditions and are adopting policies of replacing 
present 2-in. train lines with the new 214-in. lines when 
cars are shopped. At the sanie time, these railroads are 
applying the latest and best approved practices in insulat- 
ing steam train lines against wind wipe, radiation losses, 
and contact with car structure. Proper attention to insula- 
tion materially improves heating conditions in severe 
weather and those railroads most affected by cold weather 
should exert every effort to keep proper insulation on their 
train lines. 

Whenever the steam supply falls below a minimum vf 
20 Ib. pressure in any car when the train is running at 
speed, proper recognition should be given to the need of 2n 
additional volume, or the length of the train must be re- 
duced during severe weather. 

In the future, it is felt that the railroads will insist on 
reserve capacities of steam to insure an adequate supp’ 
to take care of demands under all conditions. Equipment 
has been developed to insure such a supply. 


FreigutT Car Propuction.—Freight cars produced duri. 
October for domestic use totaled 8,934, including 2.285 buil: 
in railroad shops, compared with September production 1 
9,753, which included 2,775 built in railroad shops, accordirg 
to the American Railway Car Institute. October producti: 
included, the institute said, 2,888 box cars, 3,112 hopper car-. 
1,536 gondola cars, 649 refrigerator cars and 749 other ci- 
of various types. The backlog of freight cars on order ar 
undelivered on November 1 was 111,405, including 39.685 -r 
order from railroad shops. During October domestic rz- 
roads placed orders for 11,431 new freight cars, accorti»: 
to William T. Faricy, president of the Association of Ame- 
ican Railroads. Of the cars ordered 9,515 are to be built i- 
railroad shops and 1,916 will be turned out by the carbuikie: - 
Mr. Faricy added that since the end of the war the railre: -~ 
have installed more than 200,000 new freight cars. 
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Power Plant Fuel Economy’ 


Railroad power plants (in using this term, heating plants are 
included) can be classified with the small and medium size 
industrial power plants, in order to distinguish them from 
modern utility plants which are constructed mainly for the 
purpose of generating electrical energy. 

In the eastern part of the United States, coal is the primary 
fuel. While in the midwest, south and west, gas and oil are 
available, natural gas only is comparable in price at the 
present time to coal, oil being much higher in cost. The first 
step in any fuel economy program as related to power plants 


Steam generating plants 
on railroads are lacking 
in uniformity of design 
without automatic controls 
and are operated by men 
whose training has been 
much less specific than that 
of the other crafts. Main- 
tenance is unplanned and 
frequently neglected. Ex- 
perience has shown that 
correction pays dividends. 


is the selection of the best available fuel which will give the 
lowest cost of power plant output. This is not always the 
cheapest fuel available. 

The second step is, the installation of the most modern type 
of boiler and engineroom equipment and the use of modern 
combustion control equipment, and instruments to determine 
and maintain the highest efficiency in the burning of fuel and 
the use of heat energy. 

The third, and one of the most important steps is either to 
employ or educate a personnel who are capable of operating 
and maintaining the plant in the most efficient condition. This 
is one of the most important steps toward fuel economy. 

The fourth step is carefully to patrol and investigate to 
see that waste due to carelessness in maintaining and operat- 
ing steam lines, water lines, electric power lines, and various 
services supplied by the power plant is eliminated. 


Character of Railway Power Plants 


The majority of our power plants were built and equipped 
during the cheap fuel era and were designed primarily to 
serve terminal facilities, such as roundhouses and shops. Later 
extensions to pipe lines and electric lines were made to enable 
these plants to serve offices, stations, and other equipment 
such as water, oil and fuel facilities. 

As business increased, additional heat and power were 
needed. Units were added, usually in an emergency. In some 
cases, consideration was given to future needs and excess 
capacity was installed, but efficiency of operation was given 
too little consideration, since fuel and labor were relatively 
cheap. First cost of equipment was given first consideration. 

Up to 1940 most railroads found themselves with a number 
of terminal power plants composed of a large variety of 
equipment designed by many manufacturers. Much of it is ob- 
solute, though still serviceable, and a small amount is modern. 

The chief mechanical officer of a certain railroad realized 
the necessity of having power plants which were capable of 
operating at peak efficiencies and capacities due to the war 
emergency. At the beginning of the war, he instituted a pro- 
gram to economize in the use of fuel and to improve his power 
plants and keep them in first-class operating condition. There 
were approximately seventy terminal power and heating 
plants concerned in the investigation. During 1940, the total 


*From a report presented at the September, 1948, meeting of the Railway 
Fuel and Traveling Engineers’ Association. 
_ t “Preventable waste” is what could have been prevented by perfect opera- 
tion with modern equipment. ‘“Recoverable waste” is what could have been 
prevented by better operation and maintenance with the present equipment 
installed in the plant. 
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tons of fuel used in these plants was approximately 447,540 
tons annually. During the war emergency it finally increased 
to a total of approximately 604,100 tons annually. 

An inspection of these plants revealed that about 30 per 
cent of this fuel was preventable waste,* with about 15 per 
cent “recoverable waste”.t 


Conditions Within the Plants 


Suppose we take a hypothetical inspection trip through a 
number of average small and medium size power plants. We 
would probably find that the maintenance of these plants was 
left to circumstance rather than design. For example, we 
might find turbines that had not had proper oil changes, others 
that had not been open for inspection and overhaul for a 
number of years, engines and generators not being overhauled 
until failure, air compressors and pumps that had not had 
general inspections or overhaul for a period of years. 

In boiler rooms, conditions would be about the same: no 
regular cleaning periods for feed water heaters and boiler feed 
lines, superheater inspections overlooked, boilers being washed 
regularly, but not cleaned, furnace walls allowed to deteriorate 
to complete failure without report or repairs, boiler baffles of 
improper design on water-tube boilers for highest capacity or 
efficiency. Boiler inspections are too casual, with not enough 
attention to cleanliness of inside and outside of heating sur- 
faces, and proper tube cleaning, especially in bent-tube water- 
tube boilers. 

We would find few automatic combustion controls and few 
combustion instruments, especially in the smaller plants, and 
that, where the combustion controls were installed, they were 
being used to control steam pressure only and not being oper- 
ated to increase efficiency. 

We would also find that firing equipment, such as gas and 
oil burners and stokers, was not selected for the highest effi- 
ciency or capacity and that furnaces were, in many cases, in- 
adequate; therefore, many of the boilers were being operated 
at capacities and efficiencies far below those attainable. 

The overall condition of any one of these plants would be a 
reflection of the level of intelligence, experience and loyalty 
of the power-plant personnel and especially the man in charge 
of the plant, as well as the co-operation which he receives 
from his supervising officers. 

We would possibly find that few accurate records of the 
progressive condition of the equipment or frequency and cost 
of repairs were being kept and made available, since, in most 
cases, power-plant accounting is a matter of office routine. 

Some excuse can be made for inefficient operating person- 
nel since there is usually no specific or enforced training or 
educational program for this class of work such as in the 
other crafts. Many of the personnel have been placed in the 
power plants without previous education in the operation of 
steam equipment and many of these men have too little funda- 
mental education to be properly trained, except in a few prac- 
tical details. 

We would probably find that the feed water being used in 
our power plants would be that which was conditioned for 
locomotive service. Unless careful cooperation was being 
maintained between the chemical department and the operator 
of the stationary boiler plant, there would be fuel waste due 
to the use of boiler water improperly conditioned for use in 
stationary boilers. ° 

We would recommend the installation of oil meters, gas 
meters and provisions for weighing coal consumed where 
necessary, that a continuous blowdown be installed on all 
boilers and a careful daily check of boiler water concentration 
be made and recorded. We would insist that all boiler inspec- 
tions should be thorough and the condition of the boilers be 
reported in detail after each inspection. No accumulation of 
scale would be allowed and boiler cleaning periods would be 
set at'six months where possible, and boiler feed water cor- 
rected to that end. This would reduce boiler standby capacity 
and materially reduce the cost of boiler operation. Each plant, 
of course, is a specific problem. 
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We would recommend that furnaces and firing equipment 
should be improved and corrected to allow operation at the 
highest capacities and efficiencies and that measuring auto- 
matic combustion control should be installed where needed, 
especially in the larger plants, to effect a labor saving and a 
fuel economy. We would insist that necessary combustion in- 
struments, such as COs meters, draft gauges and recording 
stack pyrometers be installed in all boiler rooms, as well as 
boiler flow meters, where needed, and that they be carefully 
maintained. Boiler operators should be required to operate 
their boilers by instrument in place of by guess. 

For improved operation in engine rooms we would recom- 
mend that steam pressures be carried at the highest level 
possible and back pressures as low as possible, that condensing 
equipment be installed where feasible, that in each plant a 
complete system of maintenance should be worked out for each 
machine and periodic inspection and repairs made, and a 
record kept. A clear-cut understanding should be worked out 
for each plant as to what repairs are to be made by the power- 
plant personnel, what repairs are to be made by the local 
mechanics, and to what exent other forces are to assist in 
maintaining the equipment. 

We would recommend that all governors and automatic 
controls be maintained in best operating condition, that all 
power-plant instruments be kept in operating condition and 
daily inspection of this equipment by the power plant person- 
nel be made imperative. 

We need a systematic planned procedure for inspection 
and maintenance of all power plant equipment, and an accurate 
record of efficiency of operation and the frequency and cost 
of repairs. Proper maintenance of equipment will release 
considerable standby equipment for use in plants where it is 
needed for continuous duty, at a considerable saving. 

We would recommend that, where extensive repairs are 
necessary to boilers and furnaces, these be corrected to present 
day design to obtain the maximum efficiency and capacity. 
Obsolete equipment should be either replaced or improved, 
where the saving would justify the expenditure. 

After making the detailed inspection and recommendations 
for improvement of the power plants, we would most certainly 
concern ourselves with the facilities which the power plant 
serves to reduce waste by the elimination of water, steam and 


air leaks, and reduce unnecessary use of electricity. We would 
find many steam lines improperly lagged—would find build- 
ings heated at times when it is unnecessary, many of them 
overheated, and lights burning where not needed. We would 
find complex systems of pipe lines, some of which could be 
simplified, reducing the amount of pipe needed, which would 
reduce radiation loss. We would find high-pressure live steam 
being used where low-pressure exhaust was being wasted. 

If we could, by ordinary efforts, reduce the consumptin 
of fuel by 15 per cent which was done in many plants with 
which I am familiar, we would save annually 150,000 tons oi 
fuel per million tons consumed, which, at present prices. 
would total nearly a half million dollars annually. 

This report was prepared by a committee of which B. E. 
Clark, electrical supervisor, Atchison, Topeka & Santa Fe. 
was chairman. 


Discussion 


The problem of fly-ash elimination from stationary 
power plants was referred to by several persons. The 
cost of precipitators, it was said, is prohibitive for power 
plants the size of most of those on the railroads. Ques- 
tions brought out several facts concerning direct-steam- 
ing for use in connection with firing up locomotives. The 
author referred to an article in the January, 1944, issue oi 
Railway Mechanical Engineer which describes the direct- 
steaming process. The principal saving from direct steam- 
ing, he said, is not fuel, but reduced boiler maintenance. 
Pressures of from 75 to 100 lb. are developed in the loco- 
motive boiler which is enough to move the engine outside 
for firing up. 

The lack of planning of efficient ‘power plants on the 
railroad was decried. Fly ash from stationary plants is 
now a recognized public nuisance and should be dealt 
with by the railroads. 

In closing, Mr. Clark referred to the great waste of 
exhaust steam at railway power plants because the steam- 
using facilities are so frequently too far away to perm: 
the exhaust to be used. He said that there is now avail- 
able a steam compressor by which the temperature anc 
pressure of exhaust steam is raised to a degree whict 
permits it to be transmitted through pipe lines. 


Diesel Mechanical 
Maintenance: 


With the introduction of the Diesel-electric locomotive a fun- 
damental fact that is stressed by the builder is the high avail- 
ability of that type of power. In a great many cases this has 
been translated to mean that only a slight amount of work is 


Committee report cover- 
ing repair and inspection 
practices with respect to 
Diesel engines, auxilia- 
ries and steam generators 
emphasizes the precision 
with which the servicing 
and repair work on Diesel 
locomotives must be done 
both as regards the char- 
acter of the work and the 
time intervals involved 


necessary to maintain the equipment. The work required to 
maintain the Diesel engine is exacting and must be done at 


“From a report presented at the September, 1948, meeting of the Loco- 
motive Maintenance Officers’ Association. 
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regular intervals. If not handled accurately it will contribute 
to high maintenance cost and low availability. 

In switching service, where the locomotive is used less than 
24 hours a day, the inspection of engines will, of course, t= 
determined by the amount of out-of-service time each day. 
and a maintenance schedule should be set up whereby all the 
work to be done on the engine may be handled during id’e 
time, progressively. On locomotives working on a 24-hour 
assignment, it is necessary that the cycle of routine mainte- 
nance be laid out in such a manner that will permit the great- 
est amount of availability and the least amount of out-c:- 
service time. This may be accomplished as follows : 

1—A daily inspection that will not exceed the amount of time invcive: 

in the lunch period of the crew. 

2—A weekly inspection that will not exceed the amount of time ne:-s 

sary to fuel the locomotive. : 

3—A monthly inspection that will not reduire taking the locomotive ~.” 

of service more than one eight-hour shift a month for maintenance: 

4—A quarterly inspection that should not exceed an eight-hour inspec: ` 

5—A semi-annual inspection that should not exceed an eight-hour it:p 

tion. 

6—An annual inspection that should not exceed a 24-hour inspectice. 

7—A_two-year inspection at which time heavy engine work is done. ' 

will be necessary to take the locomotive out of service for 72 hcur: 
„order to accomplish all the work. 

On the Santa Fe railroad for example, in that class of ser. 

ice, the following is general practice: 
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The daily inspection should cover visually the general 
working parts of the locomotive, including a check of the 
engine cooling water and lubricating oil supply, the quantity 
of water treatment carried in the cooling water, audible 
pounds that may be in the engine due to mechanical defects, 
condition of the air filters, cleanliness of the equipment par- 
ticularly the engineroom, operation of the fuel system. Par- 
ticular attention must be given to fuel and lubricating oil 
leaks in that they create a fire hazard. This daily inspection 
should not require more than a few minutes of an experienced 
man’s time to satisfy himself that the engine is operating 
normally and satisfactory. Anyone familiar with Diesel 
engine operation should be qualified to handle this work. 

After each week of service, the viscosity of the lubricating 
oil should be checked. If dilution exists, the cause should be 
determined and corrected. In normal yard work, the engine 
air filters should be changed after about one week’s use. 

At the monthly inspection, the engine crankcase cover 
should be removed immediately after the engine is shut down 
and the crankcase inspected for excessive gases. If the 
crankcase contains more than the normal amount of fumes, 
further inspection should be conducted to determine if a cyl- 
inder, hot bearing, or improper scavenging of the crankcase 
is bringing about this condition. It should be definitely lo- 
cated and corrected. A visual inspection of the engine should 
be made at this time, inspecting pistons, liners, crankcase, oil 
lines in the crankcase, and timing gears. The cylinder head 
mechanism should be inspected with the engine idling. The 
engine speed should also be checked both at idle and full 
throttle position. Any defective conditions located should, of 
course, be corrected. 

After three months of service, the injectors or fuel pump 
timing and rack setting should be checked. Air pressure 
should be applied to each cylinder individually with cylinders 
spotted on top center of the compression stroke to check for a 
blowby condition that might indicate poor rings or a defec- 
tive assembly. On some types of engines this is not necessary 
as it is possible to accomplish the same results by turning 
over the engine with the starter with crankcase covers re- 
moved. This will indicate excessive blowby. In this man- 
ner, a defective condition can be located and then corrected. 

At the annual inspection, a more thorough inspection 
should be made. The overhead and rocker arm assemblies 
should be gone over to see that the lash adjusters are prop- 
erly set on the rocker arm assembly, lubricating oil and fuel 
lines checked for leaks, crankcase covers removed and all 
liners inspected for scuffing condition. The intake and ex- 
haust valve timing should be checked on four-cycle engines 
to see that the events are taking place at the proper intervals. 
On two-cycle engines, the events should be checked on the 
exhaust valves. A careful check should be made of the tim- 
ing gears and gear train on the end of the engine, and if any 
difficulty has been experienced with main or connecting 
rod bearings they should be removed and inspected. 

Experience has indicated that two years of service is the 
longest time that we permit main bearings to run before be- 
ing removed and inspected. Connecting rod bearings are 
removed and inspected, as well as cylinder heads, pistons and 
liners. Injectors or fuel nozzles are removed and tested to 
determine if they are functioning properly. 

On the Santa Fe, the lubricating oil changes are determined 
by the condition of the oil and the lubricating oil system. 

After each week’s service or at the weekly inspection, a 
viscosity test is made of the lubricating oil for dilution using 
a visgauge. A blotter test has also been inaugurated using a 
special white blotter for this purpose, and with the engine 
running or immediately after it is shut down, a drop of oil is 
removed from the crankcase and deposited on the blotter. If 
the color shown is other than the normal color of the oil (dark 
blots in the center of the oil deposit), it is an indication that 
the lubricating oil is not being properly filtered due to dirty 
filters, an excessive blowby in an assembly, or various other 
reasons. The blotter test will determine the amount of car- 
bon content that is existent in the lubricating oil. 

A record is maintained on the blotter indicating: (1) The 
date that the oil sample is taken; (2) The total mileage of the 
lube oil at that time; (3) The viscosity of the oil at that time; 
(4) The date that the filters were last changed; (5) Hours 
operated since last filter change out. 
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This record generally indicates the presence of dirty oil 
and what the difficulty might be. However, particular atten- 
tion must be given to a dirty condition that may exist and the 
condition eliminated if the oil is to be continued in service. 

It is also necessary at this time to make a visual inspection 
of the engine for the presence of water, metal, or other con- 
tamination. In the event any of these are present, it is neces- 
sary that the cause of that condition be eliminated. 

At the time of the quarterly inspection, a one-quart sample 
of lubricating oil is furnished to the engineer of tests for his 
analysis. Lubricating oil which has been diluted to the con- 
demning limit or has been contaminated with water, metal or 
excessive carbon should be changed. When the lubricating 
oil system accumulates sludge, the lubricating oil should be 
changed out in order to clean out the engine. When this is 
necessary, a good flushing oil should be used in the engine 
and the engine completely back-flushed. The lubricating oil 
screens should be cleaned and the filter elements changed and 
new oil applied. 

It is essential that the progressive schedule of maintenance 
be set up so that engine work is completely covered by the 
time of the two year inspection. If the engines are main- 
tained properly on this basis, it should not be necessary to do 
heavy crankshaft or frame work up until the time that the 
normal wear of the shaft becomes excessive. Experience 
indicates that this should be somewhat in excess of ten years 
of service. 

In the maintenance of Diesel engines in road service, the 
determining factor in the cycle governing routine mainte- 
nance schedules is the class of service in which the power is 
employed and the terrain over which it operates. 

In high-speed transcontinental service, the load factor is 
considerably less than in freight service in level grade terri- 
tories. The same is true between freight work in heavy 
grade territory and freight work in level territory. In each 
case, it is necessary to set up specific maintenance schedules 
covering each assignment of power which can only be de- 
termined by those familiar with the amount of work each 
particular type of service requires. 

The background Santa Fe experience indicates that the 
amount of fuel consumed per engine hour or per mile is a 
substantial basis on which this might be determined. It may 
be translated into miles, days, or any manner suitable to the 
operation after that basis is established. 

Maintenance schedules are set up on engines in freight 
service in grade territory as follows: 

1—After each trip or day’s work. 

2—At approximately each 3,500 miles, which is representative of about 

ten days service. 

3—At approximately 10,000 miles, which would approximate a monthly 

inspection. 

4—At approximately 30,000 miles, or a quarterly inspection. 

5—At approximately 60, 000 miles, or a semi-annual inspection. 


6—At approximately 120, 000 miles, or an annual inspection. 
7—At approximately 240, ‘000 miles, or a two-year inspection. 


In the case of the same freight locomotive operating in 
level or rolling terrain, not considered heavy grade territory. 
the cycle of maintenance will be the same but the periods of 
inspection will be extended. In passenger service, the cycle 
of maintenance will remain the same and the time element 
further extended, with the exception in both cases of the in- 
spection after each trip or day’s work. 

The builder in all cases specifies a particular amount of 
maintenance either on a mileage or time basis. This schedule 
is usually based on generalities and does not apply to any 
specific assignment so that it is entirely up to the user to 
specify the time element involved in the cycle of work to be 
done on the engine. 

After each trip or day’s work, the cooling system should 
be checked to determine if the proper quantity of water is in 
the system and if the proper amount of treatment is contained 
therein. The lubricating oil should be checked as to viscosity, 
dirt, carbon content, and quantity necessary for the engine. 
An inspection should also be made of the lubricating oil to 
detect the presence of water, metal, or other contaminations, 
and the cause should be corrected. The blotter test is made 
at this time. 

At approximately 3,500 miles, or each ten days, the crank- 
case covers should be removed and the pistons, liners, and 
interior of the crankcase should be inspected. The air filters 
normally should be changed out about this time, however, the 
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amount of dirt involved in the operation should determine the 
cycle of filter changes. The lubricating oil filter change oc- 
curs at approximately this interval on our locomotives in that 
service. All cylinder assemblies applied since the last inspec- 
tion should be inspected for defects. The heads and liners 
are tightened. The injector or fuel pump and the rack set- 
ting are checked. The connecting rod bolts are checked for 
tightness and wear. The general appearance of the bearing 
is inspected to see that it is operating normally and there is 
no scuffing or excessive wear indicated. An inspection of the 
cylinder head mechanism should be made with the engine 
idling, any noises noted, and further inspection made to de- 
termine cause of any excessive noises due to lash adjusters 
or rocker arm defects. On two-cycle engines that use the 
open port for scavenging air, an inspection of the rings and 
liners should be made through these ports. On engines other 
than those, careful inspection should be made in the liners to 
observe scuffing conditions indicative of ring breakage. Oil 
leaks in either the fuel or lubricating oil system should be 
eliminated. Any engine exhaust leaks should be detected and 
corrected. 

At approximately 10,000 miles, or monthly, the engine 
speed should be checked both at idle and at full throttle. The 
operation of the overspeed trip should be checked to see that 
it is functioning normally and that the setting is correct. 
Crankcase breathers or lube oil system vents should be in- 
spected to see that they are open. Where possible, the com- 
pression clearance of all cylinder assemblies should be 
checked to see that it does not exceed the minimum or maxi- 
mum clearance. The fuel system should be inspected care- 
fully and any filters that are dirty in that system should be 
changed out. The cycle of this inspection is determined, of 
course, by the quality of the fuel that is being used. On some 
types of engines, it is necessary to wipe out the air box at 
this time. 

At approximately 30,000 miles, or quarterly, all heads and 
liners should be tightened or inspected for tightness, using a 
wrench on each nut. Rocker arm clearances should be 
checked and leveled up. 

At approximately 60,000 miles, or semi-annually, the 
crankshaft end thrust should be checked and maintained 
within the maximum and minimum limits. The engine itself 
should be gone over at this time and tightened to eliminate oil 
leaks. The fuel pump or injector racks, linkage, and bell 
cranks should be checked over completely and any excessive 
wear should be taken up and they should be reset. The safety 
devices on the engine such as the overspeed trip, the low oil 
pressure controls, and the high temperature switches should 
be checked for accuracy and any adjustments necessary should 
be accomplished. 

At approximately 120,000 miles, or annually, remove and 
inspect the main crankshaft and connecting rod bearings. 
Particular attention should be paid to the bearing caps to see 
that no cracks exist, which may be determined with a black 
light or by the magnafluxing process. The lubricating oil 
coolers should be removed and cleaned and reapplied. All 
copper pipe lines to gauges and other appertenances should 
be removed and knealed. The engine is load tested at full 
load for a minimum of one hour after all engine repairs have 
been completed, checking for speeds in all running positions. 
Careful inspection should be made for water or oil leaks in 
the engine. The load setting of the engine should be care- 
fully calibrated and adjusted. All cylinder head mechanisms 
should be given a complete inspection and repaired, if neces- 
sary. Temperature of the lubricating oil should be checked 
after it has passed through the cooler to determine whether 
or not the functioning of the cooler is correct. 

At approximately 240,000 miles, or each two years, a care- 
ful inspection should be made of the engine timing gear train, 
inspecting the gears, bushings, stub shaft and oil lines. On 
the accessory end of all engines, the accessory drive gear 
should be inspected and where harmonic balancers are used 
all springs in that balancer should be removed and inspected 
and safety dowels applied to that assembly. On engines using 
a mechanical type blower, the blower should be removed and 
new oil seals applied and bearings checked and renewed, if 
necessary. The lube oil pumps should be removed and 
checked as to capacity and bearings or gears renewed that 
might indicate excessive year. 
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Maintenance of Auxiliaries and Drives 


The auxiliaries and auxiliary drives have always presented 
problems in the maintenance of the Diesel-electric locomotive. 

On some original Diesel switchers, the air compressors, 
traction motor blowers and cooling fans were motor driven 
This method was quickly abandoned, however, and the com- 
bination of V belts using drive sheaves, angle drives and jack- 
shafts connected to the main engine was adopted. 

On the first passenger Diesel-electric locomotives, an aux- 
iliary power plant was used to drive the auxiliaries and trac- 
tion motor blowers. The engine cooling fans were driven by 
V belts and sheaves connected directly to the main engine. 
This type of auxiliary drive was abandoned and auxiliaries 
connected to the main engine by the use of jackshafts, V belts 
and angle drives. This combination was continued until about 
1947 when the locomotive builders introduced directly con- 
nected a.c. and d.c. motors for blowers and fans with the aux- 
iliary generator connected directly to the main engine by a 
flexible coupling and gear drive, the air compressor being 
connected to the main engine by flexible coupling and jack- 
shafts. 

Where V belts, jackshafts and angle drives are used as 
connectors, a periodic and routine maintenance covers the 
inspection and repair on a progressive basis determined by 
the cycle of inspection and repair of the main engine depend- 
ing on the type or class of service performed by the locomo- 
tive. 

In road freight service, a maintenance schedule for the 
main engine has heen set up and covers inspection and repair 
of auxiliary connectors. Daily or at the end of each trip, the 
lubricating oil supply in the speed increaser should be checked 
and oil added if necessary. Make visual inspection for oil leaks 
around speed increaser and check for any unusual pounds in 
the vertical drive or jackshafts. 

At approximately 3,500 miles, or after ten days of service, 
check traction motor blower speed with a suitable hand 
tachometer. Check tension of traction motor blower, auxil- 
iary generator and cooling fan belts, paying particular atten- 
tion to any raveling or cracking of the belts. Engage fan 
clutch and observe upper and lower fan bearings with engine 
running. 

At approximately 10,000 miles of service, or monthly. 
grease cooling fan and cooling fan idler bearings. Grease 
throwout bearing on fan clutches and traction motor blower 
bearings. Check operation of fan clutch and adjust if neces- 
sary. Oil fan clutch pins and rollers using small amount of 
lubricating oil. 

At approximately 60,000 miles of service, or semi-annually. 
make visual inspection of drive clutch plates and its operation. 
Grease air compressor flexible coupling drive. Drain oil out 
of speed increaser, clean interior of any sludge, dirt or other 
contamination. Observe general condition of gears and bear- 
ings, check oil lines and refill with lubricating oil. 

At the time of annual inspection, dismantle the air com- 
pressor flex couplings. Clean and inspect for wear or cracks. 
renew seals, lapping in the cover and hand pack with grease. 

On Diesel switchers, working in 24-hour yard service. 2 
maintenance cycle other than the daily inspection must be set 
up to perform the necessary routine inspection and repair t- 
the auxiliary drives that will permit the greatest possible 
availability of the locomotive. This cycle is determined by 
the inspection periods of the main engine. 

On the Santa Fe Railroad, for example, the general prac- 
tice is as follows: 

Daily inspection should cover visually the operation of the 
cooling fan assembly and fan clutch operation if used, observ- 
ing any oil leaks or unusual knocks in the cooling fan drive 
shaft assembly. 

At the time of monthly inspection, check the tension of a”. 
V belts and observe their general condition for breaking o- 
raveling. Grease traction motor and cooling fan and idle: 
sheave bearings. Where angle drives are used, add grease 
or lubricating oil to gear box as needed. 

After three months of service, lubricate air compresso- 
drive coupling, if used. 

At the semi-annual inspection, remove cover and inspec’ 
air compressor flex coupling. 

At the annual inspection, drain gear box oil on locomotive: 
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using angle drives. Clean and refill with lubricating oil. 
Check cooling fans and all drive shaft and housing assemblies 
for cracks and tighten all bolts. 

The maintenance of the auxiliary drives on both road and 
switch locomotives has been set up to cover a progressive 
cycle of maintenance over a one year period. If the mainte- 
nance is performed properly, it should not be necessary to 
renew or make heavy repairs to the drives. 

The maintenance and repair of auxiliaries will, of course, 
follow the cycle of progressive maintenance set up for the 
main engine. This maintenance schedule may be laid out for 
the various auxiliaries as follows on road locomotives : 


MAINTENANCE SCHEDULE FOR AUXILIARIES 


Air Compressor—At the daily inspection or end of each 
trip, check operation of the air compressor governor, drain 
condensation out of the intercoolers, and observe general con- 
dition of the air compressor for oil leaks or any unusual 
pounds. Check crankcase oil supply and with engine run- 
ning note air compressor lubricating oil pressure. 

At the monthly inspection, drain the intake air filter sump. 

At the quarterly inspection, renew the unloader dia- 
phragms, drain crankcase oil and inspect crankcase for any 
defective conditions or sloughing of bearing metal. Any de- 
fects found should, of course, be corrected. Using kerosene 
and wiping towels, clean interior of the crankcase and refill 
with lubricating oil. Apply orifice test to the air compressor 
as per government specifications. _ 

At the annual inspection, remove air compressor valves and 
unloaders for reconditioning and reapply. Clean, inspect and 
adjust air compressor governor. Check alignment of air 
compressor relative to main generator. 

Each two years at the time of annual inspection, perform 
complete overhaul of the air compressor. This consists of 
removing cylinder heads, pistons and rods, cylinders and 
main crankshaft. Inspect main bearings, check cylinders for 
wear and recondition all parts and reassemble. 

The above progressive maintenance schedule covers the 
inspection and maintenance cycle for two years, including 
heavy repairs. If the inspections and maintenance are rigidly 
followed, the air compressor will be kept in such mechanical 
condition that it will deliver its proper volume of air at all 
times. 

Traction Motor Blowers— Daily observe any unusual 
pounds or knocks. Check fan shaft bearing temperature. 

Monthly, inspect the traction motor blower bellows and add 
grease to the fan shaft bearings. 

Quarterly, inspect fan blades and clean if necessary. 

Cooling Fans—At approximately 3,500 miles, or each ten 
days, inspect fan wheels on top of roof for loose or cracked 
blades with the engine stopped. This cycle of inspection is 
determined by the construction of the fan itself as service has 
proven the solid cast fan of lighter metals to be far superior 
to the fabricated fan. Lack of strict inspection of the fan 
blades on the early types has resulted in considerable repair 
and expense due to damaged radiator sections. 

Engine Governor—The engine governor is a vital mecha- 
nism responsible for the function and control of the main 
engine. It also maintains smooth coordination between the 
Diesel engine and the main generator under varying load 
conditions. Once properly set, the governor requires little 
attention mechanically. However, it is sensitive to a proper 
supply of lubricating oil, and must be kept free of sludge. 
Only clean oil should be added when necessary to replenish 
the oil supply within the governor. 

Daily or after each trip, the oil supply should be checked 
and the level maintained as prescribed. Make visual inspec- 
tion for oil leaks or unusual conditions. 

After 10,000 miles, or monthly, check engine speeds in all 
sequences, overspeed trip setting, engine loading and power 
piston setting, and grease governor linkage. 

After 60,000 miles, or semi-annually, drain, flush and refill 
with lubricating oil. On governors incorporating low lubri- 
cating oil switches and shut-down devices, it will be necessary 
to check the pressure settings and function of the shut-down 
feature. 

At approximately 240,000 miles, or each two years, dis- 
mantle, clean and service all parts. Renew any worn or 
defective parts, make necessary adjustment and reassemble. 
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Engine Scavenger Blower—On engines using mechanical 
type blowers, after each two years of service, the blower 
should be removed. Renew oil seals, inspect bearings and 
renew if defective. 

Speed Recorder—After each trip, or daily, lubricate speed 
recorder drive cable. 

After ten days service, or 3500 miles, lubricate the mech- 
anism of the speed recorder using 15 drops of SAE-10 oil 
in worm gear housing oil cup and fill reversing gear chamber 
with SAE-10 oil. 

At approximately 60,000 miles, or semi-annually, remove 
speed recorder, clean and calibrate. Remove speed recorder 
drive cable, clean cable, inspect for worn links, lubricate cable 
and reapply cable and speed recorder. 

After two years of service, remove and make complete 
overhaul consisting of cleaning and servicing all parts, check 
gears, plungers, cylinders, etc. for wear, reassemble and 
calibrate. 

The maintenance and inspection of auxiliaries on Diesel 
switchers operating in 24-hour switching service follows the 
same cycle of maintenance inspection and repair set up for 
the main engine and auxiliary drives. 

Air Compressor—At the daily inspection performed during 
the lunch period of the engine crew, check operation of air 
compressor governor, drain condensation from intercoolers, 
check air compressor oil pressure and crankcase lubricating 
oil supply and replenish if necessary. 

At the monthly inspection, remove and clean air intake 
filters. 

After three months of service, apply orifice test as per 
I.C.C. specifications. 

At the semi-annual inspection drain crankcase oil, inspect 
interior of crankcase for sloughing of bearing metal, observ- 
ing connecting rods and bearings. Using kerosene and wiping 
towels, clean interior of crankcase and refill with lubricating 
oil. 

At the annual inspection, a thorough inspection should be 
made of the air compressor removing and reconditioning 
valves and unloaders and renewing unloader diaphragms. 

After four years of service, the air compressor should be 
removed for a complete overhaul, removing cylinder heads, 
pistons, cylinders and crankshaft. All parts should be thor- 
oughly cleaned and inspected. Check cylinder walls for 
scoring and wear, recondition all parts and reassemble. 

Traction Motor Blower—The inspection and maintenance 
of traction motor blower fans do not require a great deal of 
attention other than the periodical greasing of the drive shaft 
bearings. 

At the monthly inspection, check fan blades for cleanliness 
and clean if necessary. This inspection is determined by the 
climatic condition the locomotive is subjected to while in 
service. 


Cooling Fan—At the monthly inspection, blow radiators 
and fan blades; check blades for cracks or other defects. On 
some of our first switchers, the fans were fabricated and we 
experienced considerable amount of breakage, often damaging 
the radiator sections. This has been practically eliminated by 
adopting a lighter solid cast fan which has better balance and 
less stress. 


Engine Governor—Daily, observe the oil supply, add neces- 
sary amount of clean oil to bring oil level to proper level. 
Make visual inspection for oil leaks. 

At the monthly inspection, check engine speed in all se- 
quences and adjust if necessary. Governors incorporating low 
oil pressure switches and solenoid shut-down feature should 
be checked relative proper pressure settings and functions. 

At the semi-annual inspection, the governor should be 
drained and filled with new engine lubricating oil. 

At the annual inspection, the governor should be drained 
and flushed with a good grade of flushing oil and refilled with 
new lubricating oil. 

Each two years, remove governor and dismantle, clean all 
parts and check plungers, valves and bushings for wear, renew 
worn parts, make necessary adjustments and reassemble. 


Turbo Type Supercharger Blower—At the semi-annual 
inspection, remove turbo charger fan shaft bearings, clean 
and inspect for wear or pitting. 

Fach four years, remove turbocharger and perform com- 
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plete overhaul. This work is usually done on unit exchange 
basis. On locomotives using a mechanical type blower, after 
four years of service when blowers are removed for the 
gear train inspection, renew oil seals and inspect general 
condition of blower. 

The inspection and repair of directly-connected auxiliary 
drives using direct current is generally as follows: 

At the time of monthly inspection, motors should be blown 
and cleaned, checked for short or broken brushes, loose con- 
nections and condition of commutators, correcting all defec- 
tive conditions. 

At the annual inspection, a dielectric test should be ap- 
plied and all exposed wiring painted with a good grade of 
insulating paint. 

The above maintenance cycle has been used on the Santa Fe 
with good results. As we have few locomotives using this 
type of auxiliary drive, we are not in a position to set up a 
maintenance schedule determining the cycle of heavy repairs 
at this time. 

The latest type of auxiliary drive introduced by one of the 
builders is the alternator using a three-phase induction motor 
directly connected to the traction motor blower and cooling 
fans. This type of drive eliminates all commutator brush 
holders and brush maintenance problems. 


Steam Generator Maintenance 


The forced circulation water-tube steam generating units 
using Diesel fuel oil with electric ignition were introduced 
with the Diesel-electric passenger locomotive. The first 
steam generator was the C-4200, having a rated capacity of 
2,000 Ib. per hour. This was followed by the CB-4225, with 
a rated capacity of 2,250 Ib. per hour. The next steam gen- 
erator to appear on the Diesel locomotive was the CFA-4225, 
which was later revised and known as the CFK-4225, having 
a rated capacity of 2,250 Ib. per hour. This steam generator 
unit was improved from time to time by the application or 
removal of different accessories such as: removal of the float 
mechanism for control of the water level in the separator and 
application of stand pipe in separators and steam traps; re- 
moval of photo-electric eye control equipment and application 
of double-acting stack switches; application of remote con- 
trol on soot blowers and separator blow-down valves and the 
‘application of steam temperature limit controls. This steam 
generator was followed by the DK type, which was later 
revised and known as the DRK, having a rated capacity of 
3,000 Ib. per hour. At the present time, steam generators 
known as OK and M-2 type are being used on Diesel loco- 
motives with a rated capacity of 3,000 Ib. per hour. 

The evaporative capacity of the steam generator limits the 
number of cars that can be successfully heated in winter or 
cooled in summer with steam ejector type air conditioning 
equipment. In the same manner, the water tank capacity for 
the steam generator limits the distance that may be covered 
between watering stations. The space and weight require- 
ments as to the size of steam generators and water tank ca- 
pacity have been rigidly set up by the locomotive builders. 
The manufacturers of steam generators at the present time 
are trying to increase their evaporation capacity in the same 
given space, but even though this is successful, we still must 
have an increased water capacity available to be able to utilize 
any increase in steam generator capacity so that we can oper- 
ate greater distances and longer trains. 

The present trend in steam generator installation is to in- 
stall two or more on the complete locomotive. In some cases, 
railroads have installed as high as two steam generators per 
unit. The most successful steam generator at the present 
time utilizes three sets of coiled water tubes connected in 
series to form a continuous tube several hundred feet in 
length. These coils have a forced circulation of water through 
them, with Diesel fuel oil being burned in the center of those 
coils under forced draft. The flow of heated gases through 
the coils converts the water into steam. At the present 
time, the top capacity of steam generators for Diesel loco- 
motive use will evaporate from 3,400 to 3,600 Ibs per hour. 

To insure that there is sufficient steam capacity from the 
steam generator it is important that proper maintenance be 
given the equipment. Due to the fact that the steam generator 
is part of the locomotive, the maintenance schedule should be 
set up so that its inspection and repair can be handled at the 
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same inspection periods as the rest of the locomotive. The 
items of the progressive schedule of maintenance should be 
set up similar to the Diesel locomotive in which we find tha: 
certain items need inspection oftener than others to preven: 
failures. 

The maintenance schedule should include trip inspection 
(approximately 5,000 miles), monthly inspection, quarterly 
inspection, semi-annual and annual inspection. These sched- 
ules list various items which it has been necessary to examine 
and repair at certain periods of time to insure trouble free 
steam generator operation on the road. Also it will be noted 
that various items cover several different kinds of steam 
generators now in service. 

The annual inspection items have been set up for complete 
overhauling of steam generators; removal and hammer test 
of coils to detect thin or burned spots: renewal of all brick 
work and complete inspection and overhaul of all electrica! 
equipment. These items can easily be handled during annual 
inspection of the Diesel locomotive. With these items prop- 
erly serviced it will do much to insure successful steam gen- 
erator operation for another year. 

On the Santa Fe, the following maintenance schedule kias 
been set up based on experience with the various types of 
steam generators : 

Trip INSPECTION 
1—With a !% inch orifice in trainline and steam generator 
operating for about five minutes at full capacity, CFK 
steam generators must maintain at least 150 Ib. on train- 
line, DK steam generators at least 180 Ib. 

2—Check water pump packing for leakage. 

3—Record water pressure and separator steam pressure. 

4+—Turn purolator handle several times. 

5—Open water pump test valve. Fire should go out. 

6—Check operation of remote control from both cabs. 

7—Check steam trainline for leaks. 

8—Check safety valve setting: CFK—245-250 Ib. 

DK—295-300 Ib. 
9—After firing, blow down the coils and refill with water 
until cool. 
10—Check outfire relay by closing air to nozzle, place switch 
in run position. Motor should shut down in 45 seconds. 
11—Check condition and level of oil in water pump. 
12—Check water pump and blower bolts for condition and 
tightness. 
13—Check spark plug setting and condition of leads. 
14—Clean peep sight glass, remove any carbon from nozzle 
and stabilizing cone. 
15—CFK—Note that all relays come in properly. 
DK—Note servo comes to full fire position. 
16—Free up remote control pilot valve. 
17—Clean strainer in water treatment tank. 
cover seal rings. 
18—A fter steam generator has been tested out, clean strain- 
ers in separator return line. 


Check the 


MONTHLY INSPECTION 
Mechanical 


1—CFK—Clean manifold fuel filter. 
DK—Clean fuel filter to servo. 

Drain purolator filters. 
2—Repack remote control pilot valve. 
3—Examine boiler check valves, make necessary repairs. 
4—Clean nozzle and examine packing and diaphragm. 
5—Clean grooves in CFK water pump. 
6—Drain and flush water tanks. 
7—Inspect interior of boiler, make necessary repairs. 


Electrical 


1—Clean CFK pressure switch dash pot and add new oil. 
Clean DK overload dash pot and add new oil. 

2—Clean air solenoid valves. 

3—Blow cabinets and motors. 

4—Inspect for any defect. 


Lubrication 
1—Add small amount of grease to blower bearings. 
2—Oil damper shaft bearings. 
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QUARTERLY INSPECTION 
1—Safety valves must test: CFK—245-250 1b. 
DK—295-300 Ib. 

—Test steam gauge. 
3—Repack steam temperature limit control. 
4+—Repack separator blow down valve. 
5—Clean steam traps. 
6—CFK—Remove inspection plate and clean soot from coils. 
7—Check stack switch. 
8—CFK—Oil moving parts of pressure switch. 
9—Add small amount of grease to motors. 


SEMI-ANNUAL INSPECTION 
1—DK—Remove inspection plates and clean soot from coils. 
2—Clean water portion of water by-pass regulator. 
3—Renew fusible plug in high temperature switch CFK 
boiler. 

-+—Inspect and repair separator steam traps. 

5—Overhaul all trainline flexible conduit and renew all gas- 
kets. 

Electrical 

Blow dirt out of motors and clean. 
tors and slip rings for condition. 
show more than half worn. 


Examine commuta- 
Renew brushes that 


ANNUAL INSPECTION 
Mechanical 
1—Apply hydrostatic test to steam generator 25 per cent 
above working pressure. This should be 313 1b. for CFK 
and 375 1b. for DK steam generators. (See item No. 12.) 
2—Overhaul steam generator water pump unit. 
3—Clean out water suction lines and all separator water 
return pipes between water tank and steam generator. 
Make necessary repairs. Clean all water lines on boiler. 
4+—Inspect and repair air cylinder on air operated separator 
blow down valve and lubricate. Take up wear in operat- 
ing lever. 
5—Renew all check valves. 
6—Inspect and overhaul serve fuel control on DK steam 
generators and on CFK generators overhaul fuel control. 
7—Inspect, test and repair remote control steam trainline 
shut off valve. 
8—Clean steam generator blower fans and check fan for 
bearing wear, make necessary repairs. 
9—Clean steam generator air inlet duct in roof. 
10—Overhaul coil blow down valves. 
11—Overhaul and replace diaphragm in pressure switch on 
CFK steam generator. On DK overhaul water by-pass 
regulator. 
12—Remove all steam generator coils, inspect and recondition 
as follows: 
a—Clean outside of steam generator coil and make thor- 
ough visual inspection for cracks, pitting, corrosion 
and overheating. 
b—Hammer test all exposed surface of steam generator 
coil to determine weak spots in coil wall. 
c—Wash scale out of interior of coil using 25 per cent 
solution of Oakite 32. 
d—Make required repairs to coil as indicated by visual 
inspection and hammer test. 
e—Apply hydrostatic pressure test of 1,200 Ib. to coil 
after all repairs have been completed. 
Note: Coils should be inspected and reconditioned 
in sequence as listed above. 
13—Inspect, recondition fire pot and accessories as follows: 
a—Examine fire pot and air ring for warped condition, 
renew if necessary. 
b—Examine flame deflector, if spalled or otherwise dam- 
aged, new refractory brick should be applied. 
c—If flame plate is warped or cracked it should be re- 
newed. 
14~—Renew separator blow down line. 


Electrical 


1—Overhaul steam generator water pump motor and rotary 
converter. 

2—Apply new helix to stack switch, and set to break elec- 
trical contacts at 900 deg. F. 

3—Megger test insulation resistance of steam generator wir- 
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ing, solenoid coils and ignition transformer. Make nec- 
essary repairs. 

4—Check and repair terminals, wiring and plug receptacles 
of remote control equipment. 

5—Test all control equipment for proper operation after 


repairs are completed. 


Nothing has been given on the washing of the steam gen- 
erator coils in the above maintenance instructions. The 
I.C.C. requires that the coils be washed once each month. 
Present Santa Fe practice is to wash the steam generator 
coils when the water pressure is 350 lb. or over with the gen- 
erator operating at full capacity. 

On some of the later passenger locomotives, a considerable 
amount of difficulty has been experienced in extreme cold 
weather. This has been due to the freezing of fill up lines, 
steam pressure control lines and steam gauge lines. Some 
of this trouble has been brought about in the design of the 
locomotive so more car body filters could be applied adjacent 
to the steam generator and the water tanks, also fill-up lines 
have been lengthened so that the water tanks could be placed 
inside the locomotive. The lack of heating arrangements 
around the generators and the water tanks have added to this 
condition. Some of the items in which difficulty has been 
experienced during freezing weather with suggested correc- 
tions are as follows: 

Freezing of Water Fill-Up Door Covers, Check Valves and 
Fill Lines—To help eliminate this condition 4% inch o.d. cop- 
per tubing from a live steam connection is run the length of 
the water tank fill-up lines on both sides of the unit and 
allowed to discharge into the water tank itself. These lines 
should be completely lagged which will hold the heat to the 
water fill-up line itself. The water fill-up line check valves 
should have a 3% inch pipe connected above and below the 
seat to properly drain them. To eliminate fill-up door cover 
freezing solid they may be notched on both sides or 1/16 inch 
more clearance be given at the bottom to allow this door 
compartment to properly drain. 

Freezing of the Steam Gauges on Steam Generator—These 
should be properly lagged which will help eliminate freezing. 

Freezing of Water By-Pass Control Steam Side and Freez- 
ing of Coils and Water Pump When Steam Generator Is Not 
Operating—This can be eliminated by the application of a 
metal shroud which will completely enclose the water pump, 
water by-pass control and its related pipe. By the addition 
of a steam heating coil beneath the water pump for heating 
and a steam heat line for reverse flow of steam from trainline 
through the coils, it should be possible to safely leave the 
steam generator shut down in sub-zero temperatures. 

Freezing Up Steam Trainline and End Valve at Front of 
Locomotive—In many cases the steam line end valve is 
cracked to bleed a small amount of steam to keep the train- 
line from freezing, but this procedure is a nuisance to engine 
crews due to steam coming up the sides of the locomotive. 
The most successful solution to this problem is the applica- 
tion of a small steam trap directly behind the end valve be- 
neath the pilot. 

Some of the other difficulties experienced on steam gen- 
erators are as follows: 

Safety Valze—The present brass safety valves have been 
a source of trouble due to leakage and erratic pop settings, 
due to weakened springs. A heavier duty steel safety valve 
appears to be the logical answer to this complaint. At the 
present time there are several makes of steel safety valves 
on test. 

Steam Generator Coil Life—The life of the coils is deter- 
mined by the condition of the water used and the service in 
which the steam generator is operating. ` To prolong the coil 
life in the present type steam generators, it is important that 
the fuel be adjusted so that not more than 95 per cent of the 
water will be evaporated. This will keep the coils from 
scaling and overheating thereby prolonging their life. It 
might be possible due to special grades of steel tubing to 
expect greater coil life in the future. 

Cab Controlled Remote Trainline Shut Off Valve—This 
has been a continual source of trouble. The present shut off 
valve has not been satisfactory and on long runs cannot be 
made to operate at all. Tests are now being made on motor- 
ized stop valves and to date no information is available. 


(719) 83 


Steam Generator Water Transfer Line Between Units— 
At the present time, water tank transfer lines between units 
are located too high above the bottom of water tanks, causing 
a condition where 400 or 500 gallons of water cannot be used 
for the steam generator. These lines are not insulated and 
are subject to freezing at sub-zero temperatures. 

Spark Ignition Cables—The present type of ignition cables 
for spark plug electrodes are made of ordinary high voltage 
cables. They are subject to extreme temperatures at various 
times and catch on fire. We should have a high voltage 
asbestos cable for this purpose. 


Bad Water Conditions—In a number of places on various 
railroads, water for steam generator use is very high in 
scale forming proportions. There are numerous water treat- 
ments on the market today but it appears that the most logical 
move is to treat water off the locomotive at wayside plants. 
Water treatment applied on the locomotive merely adds to 
the sludge that we are trying to eliminate. 

Breakage of Fire Pot Refractories—A certain amount of 
trouble is experienced with fire pot refractories cracking and 
breaking up in steam generators. This is due to not being 
able to allow sufficient time for them to set up after being 
applied. It would be well if a plastic fire brick refractory 
could be developed that would set quicker and withstand 
greater temperatures. 

Breaking of Copper Pipes and Flares Due to Vibration— 
Breakage of copper pipe and pipe flares is also a constant 
source of trouble. This is brought about in many instances 
by improper clamping and the use of thin-wall tubing. This 
can be eliminated to a certain extent by the use of flexible 
metal or plastic tubing. Heavy wall copper tubing and better 
type of tubing connectors will also help eliminate this 
breakage. 

The members of the committee were: H. F. Mackey, 
supervisor of Diesel engines, Atchison, Topeka & Santa Fe 
(Chairman) ; T. T. Blickle, master mechanic, Atchison, To- 
peka & Santa Fe (vice-chairman) ; F. Thomas, assistant to 
general superintendent motive power, New York Central 
System; R. W. Murray, general supervisor of Diesels, Sea- 
board; H. D. Parker, general Diesel supervisor, Atlantic 
Coast Line; J. W. Whipple, Jr., superintendent Diesel equip- 
ment, Denver & Rio Grande Western; K. M. Darling, engi- 
neer Diesel equipment, New York, New Haven & Hartford; 
R. W. Seniff, engineer of tests, Gulf, Mobile & Ohio and 
W. A. Hotzfield, supervisor Diesel service, Chicago, Milwau- 
kee, St. Paul & Pacific. 


Discussion 

K. M. Darling (New Haven) discussed the maintenance 
practices in effect on his road and raised a question as to 
load testing Diesel engines after annual inspection, or 
where there is an engine overhaul without removing the 
engine from the locomotive. He described the New 
Haven’s practice of load testing and raised the ques- 
tion for discussion, “Should we take the time to load test 
an engine or put it to work out on the road immediately ?” 

C. D. Cotten (Birmingham Southern) in a discussion 
submitted on the question of relating maintenance to fuel 
consumption mentioned that the actual hourly consump- 
tion of a 1,000 switcher may vary from 6 to 20 gal. and 
that because of that wide variation many maintenance 
operations, such as pulling pistons, for example, should 
be based not on engine hours but upon a fuel consump- 
tion basis. He mentioned that, as an experiment, “we set 
up a total of 160,000 gallons of fuel as the basis of pulling 
pistons on 660 hp. switchers. One locomotive had worked 
22,757 engine hours when taken out of service; the other 
had worked 27,600 hours.” The establishment of a fuel 
consumption basis of maintenance, he said, must depend 
upon such factors as liner and piston condition for where 
these parts were new, the 160,000-gallon basis seemed to 
be all right but was too long a period if liners are used 
the second time. On one engine, for example, after 14,000 
hours pistons and liners were o.k. to continue in service 
but on the second pulling the top rings were found broken 
on most pistons. These, he mentioned, were aluminum 
alloy pistons and went on to mention service periods of 
36,750 hours and 41,600 hours without unusual difficulties. 
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He mentioned that after having established the 160,000- 
gal. basis for 1,000 hp. switcher engines it was late: 
deemed advisable, as a result of experience, to reduce the 
service period to a 120,000-gal. (fuel) basis. In concluding 
he said, in part, the idea is that the fuel consumption rep- 
resents heat input and if it were practical to convert thi: 
to B.T.U. input we would still have a better yardstick 
The rate of work done definitely affects engine wear and 
some day we hope to work out a suitable relations; 
between average gallons of fuel per hour and the total 
amount of fuel burned. We may find that for a certain 
type of engine 120,000 gal. of fuel burned at the rate or 
5 to 6 gal. per hour is all right but if the average con- 
sumption goes to 6 to 10 gal. per hour we may have tu 
introduce a factor based on the average consumption per 
engine-hour that would reduce the total amount of fue: 
burned. 

For example, he said, one locomotive might average 6 
gal. per hr., another 10 and another 15 gal. Taking 120,00) 
gal. as the basis the first locomotive would go 20,000 hour: 
between overhauls; the second 10,800 hours and the third 
6,400 hours, with factors of 1.0, 0.9 and 0.8 used in each 
of the three cases, respectively, as compensating factors 
for the rate of work done. This factor serves to reduce the 
number of gallons between overhauls as the fuel rate per 
hour engine increases. 

In concluding, Mr. Cotten said, “If a yardstick could be 
worked out, using fuel consumption, as a basis, I believe we 
would be much closer to determining the economical over- 
haul period than we now are, and would be able to compare 
notes on each other’s experiences much better. If a fuel con- 
sumption basis were used, it is entirely possible that the roac 
that pulls pistons every year and the road that does it every 
30,000 hours are both right, but unfortunately this is not the 
case. 

“On switcher locomotives such a plan is feasible. I am 
not in a position to know whether or not it can be done ir 
the case of road locomotives, but evidently it can.” 

J. E. Justus (Fairbanks-Morse) put in a word for a 
better yardstick for planning maintenance programs that 
would reduce the cost to the railroad and give manuiac- 
turers something more definite upon which to make rec- 
ommendations to the users. The present use of miles or 
hours, he said, is such a “rubbery” yardstick that it is 
expensive, and he suggested consideration for the adop- 
tion of the fuel consumption basis mentioned by Mr. 
Cotten. 

A member asked what factor should govern the re- 
moval of the engine from the locomotive and commented 
that he did not think many railroads were doing it on a 
mileage basis. Mr. Mackey said that on the Santa Fe 
engines are removed only when crankshaft or crank dii- 
ficulties have been experienced and that normal shaft 
wear has not yet been sufficient to establish a definite 
basis. 

W. N. Boyd (Port Huron & Detroit) discussed the 
problem of flange wear and described a device developed 
on that road for applying liquid graphite in small quan- 
tities at positive intervals which has shown excellen: 
reduction in flange wear, on that road, and “practically 
eliminated derailments with our Diesels” as well as in- 
creasing brake shoe life due to the impregnation of the 
flange way of the shoe with graphite. He mentioned this 
development with the idea that, it might he helpful to 
other roads operating Diesel switchers in similar service. 

A member raised a question as to methods of deter- 
mining the amount of dilution by water leakage: whether 
by laboratory analysis or otherwise. Mr. Mackey com- 
mented on this and said that one way to determine the 
amount of water in the oil was to open the drain valve. 
to the sump every trip and that another way to indicate 
water leakage into crank cases was to require reports 
from engine crews of any lowering of water in the sight 
glass or of the necessity of taking more water for cool- 
ing purposes en route. They found, he said, that when the 
program was inaugurated 60 per cent of the locomotive- 
were taking water and that after certain head gasket con- 
ditions were discovered and remedied water loss wa~ 
reduced to a normal minimum. 
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Front Ends—Grates—Ash Pans" 


A review of the reports of past years shows that many 
promising developments, particularly in front-end arrange- 
ments, have not proved satisfactory and have been discarded 
or faded into obscurity because other considerations such as 
cost of installation, increased cost of maintenance, and the 
necessity for dependable service have offset the improved per- 
formance obtained with the new design or arrangement. 


Eliminating Plugged Netting 


The Santa Fe uses a nettingless front end consisting of a 
large box resting on the exhaust-nozzle stand with the front 
side of the box open to the flow of gases and cinders with 
angular shaped baffles in the back of this box, provided for 
the purpose of breaking up the cinders by impingement at 
high velocity, thus eliminating the expulsion of sparks from 


The committee reviews past 
reports and finds data on 
front-end improvements ten 
or more years old of which 
very little use has been 
made. Growing interest in 
the Diesel appears to be 
trending toward neglect of 
the care and maintenance 
of steam locomotives with 
a definite waste of fuel. 


the stacks and preventing the setting of fires. This type of 
front end, however, is not self-cleaning and the committee has 
nothing to report on its efficacy with regard to throwing of 
fire or its efficiency in the production of draft. It does elimi- 
nate stopped up netting. The front ends of all the other rail- 
roads investigated were, in principles, that of the so-called 
Master Mechanic’s front end and UP an using netting to pre- 
vent the throwing of sparks that might result in setting of 
fires. 

One railroad, the Great Northern, uses a perforated plate 
with enlongated holes 3/16 in. by 3⁄4 in. The unusual feature 
of this front end, other than the type of exhaust nozzle and 
stack, is that this perforated plate is installed with elongated 
holes horizontally instead of vertically, the generally accepted 
practice. The netting does not stop up as readily as netting 
with square holes or netting with enlongated holes placed 
vertically ; in fact, no trouble of this sort has been experienced. 
Very satisfactory results have been obtained by the installation 
on several Santa Fe locomotives using a high-volatile soft 
coal of Draftac netting in the front end having holes placed 
horizontally instead of vertically. After five months’ service, 
none of the locomotives so equipped has experienced any trou- 
ble with stopped up nettings. 


Draft Efficiency 


In the discussion on front ends last year by members of the 
Association, emphasis was placed on the desirability of the use 
of nettingless front ends. The report on this subject in 1934 
referred to the use of the Cyclone front end, built with no 
netting, but with a series of baffles in a circular-shaped box 
installed between the nozzle stand and the extension stack, so 
that when the locomotive is in operation, a centrifugal action 
of gases and sparks is developed by the use of deflectors which 
causes the sparks to be whirled about violently. Reports state 
that the exhaust-nozzle tips were opened about 15 per cent 
with a reduction in back pressure amounting to as much as 
25 to 40 per cent and that the throwing of sparks and setting 
of fires was practically eliminated. It was also stated that the 


* From a report presented at the September, 1948, annual meeting of tbe 
Railway Fuel and Traveling Engineers’ Association. 
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maintenance of the front end was much less than that of front 
ends with netting and that 65,000 miles were made without 
expending anything for maintenance. 

It should be noted that following the front-end test made 
at the University of Illinois and reported in 1933 and again 
in 1934, a test was made of the Cyclone front end with a 
report that it gave excellent performance in the production 
of draft and a confirmation of its performance reported on 
the Northern Pacific. 

The test and experimental work carried on by the Univer- 
sity of Illinois, on which published reports were made and 
distributed, were of great importance in the information and 
guidance furnished to designers of locomotive front ends. But 
there is some question whether the value of this information 
has been fully appreciated. Changes in accepted standards 
and adopted practices are often most difficult to bring about. 

In the Illinois University tests, more than three hundred 
different combinations of front-end arrangements were con- 
structed and tested with no more than 12 per cent improve- 
ment in air flow produced in comparison with the plain cir- 
cular exhaust nozzle. The most efficient type of exhaust nozzle 
tested was the four ported or pepper box type. By efficiency 
is meant the production of draft with the least back pressure. 
The four-ported Layden exhaust nozzle has been used and 
adopted on all classes of locomotives on the Santa Fe giving 
very satisfactory results for many years. 


Maintain Front Ends 


In concluding paragraph of this report for last year is the 
following statement: “Because of the trend toward Dieseliza- 
tion on many roads, the possibility of improved appliances on 
the conventional steam locomotives will, no doubt, receive less 
consideration from responsible officials in the years to come.” 
Today, more than ever, there is substantial evidence of the 


The “Dutch oven” through which the burning oil passes into the 
firebox oA s 
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truth of the above statement. With this in mind, more empha- 
sis should be placed on the importance of proper maintenance 
of front-end arrangements and devices than in experimenting 
in the development of new and untried devices. 

All steam locomotives are equipped with front-end arrange- 
ments which, if properly maintained, will produce sufficient 
draft to insure good steaming, providing, of course, the loco- 
motives are properly operated, are in reasonably good mechan- 
ical condition, and a suitable fuel is provided. When these 
conditions are not met, there will certainly be an increase in 
the fuel performance of locomotives. 

Recently on a certain division, because of an increase in 
the fuel performance and a realization that conditions were not 
what they should be, an investigation was made which showed 
that more than 50 per cent of the main class of freight loco- 
motives were reported not steaming during the month, with 
reports varying from eight to eighteen per individual locomo- 
tive. Superheater units were leaking, there were excessive air 
leaks around front ends, flues were stopped up with cinders 
and flue sheets honeycombed. The quality of fuel was not 
good, containing excessive fines, with excessive moisture in 
the fuel due to weather conditions. Locomotives were wasting 
fuel on account of cylinder and valve packing and, to some 
extent, inexperienced firemen firing the locomotives. When 
drastic action was taken against these familiar causes, there 
was a definite improvement in the performance of the loco- 
motives on this division. 

When locomotives are reported not steaming, the practices, 
in effect on some roads, should be followed of putting a water 
pressure test on superheater units, steam pipes and exhaust- 
nozzle stands, check front end arrangement, for defects, and 
all defects which contribute to steam failures in which the 
condition of the cylinder and valve packing is of considerable 
importance. It is recommended that a definite rule of making 
these tests on each monthly inspection should be followed. 


Grates, Arches 


Many roads have obtained more satisfactory results with 
air openings 10 per cent to 12 per cent of the total grate area, 
while supervisors of locomotive performance twenty to thirty 
years ago considered air openings less than 35 per cent to be 
impossible of efficient performance. Most roads consider that 
the minimum air opening is more effective, as it is desirable 
to maintain a thin level fire with stoker operation to produce 
efficient combustion with good steaming, but this cannot be 
attained with large air openings. Efficient combustion depends 
upon many factors and may be accomplished by various types 
of grates. Most roads are using the type of grates best suited 
to the quality of coal used and, after many years of experience, 
are using the type of grates most suited to their conditions. 
The round-hole table grates with holes % in. in diameter, or 
slightly greater, with air openings approximately 10 per cent 
to 15 per cent, are favored and in general use on some of the 
larger railroads, while others are using the Tuyere type of 
the Hulson.Company, and other roads use the Firebar unit 
type grate, each of which has given years of satisfactory 
service. 

Brick arches must be properly maintained to aid in the pro- 
duction of efficient combustion and good steaming. Holes in 
a brick arch tend to produce more cinders through the flues 
and, consequently, increase the fire hazard. A brick arch 
sealed tight at the flue sheet is definitely recommended. 

Maintenance forces claim that a brick arch set away from 
the flue sheet about 51% in. eliminates a heavy accumulation of 
cinders and ash on top,of the arch and is more desirable from 
the standpoint of maintenance, but for the purpose for which 
the arch is provided, this arrangement is not recommended. 


Dutch Oven for Oil Burners 


Brick arches on oil-burning locomotives have not shown 
any economical advantage, but have shown definite mainte- 
nance disadvantages which have, until recently, prevented any 
development in this line. However, in the past two years there 
has been a rather rapid development on several roads of the 
use of what is known as the “Dutch Oven” in oil-burning 
locomotives, with advantages claimed in better steaming and 
higher firebox temperatures, resulting in more efficient com- 
bustion. 

The Santa Fe has equipped many locomotives of different 
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classes with the Dutch Oven, and with locomotives so 
equipped have opened up exhaust nozzles 4 in., with locomo- 
tives steaming better than formerly. On some classes, the 
maintenance problem has not been satisfactorily solved, and 
a suitable design of brickwork for this purpose has not been 
found acceptable, but there has been enough evidence of bet- 
ter performance to insure further development on this read. 

One requirement when the Dutch Oven has been applied 
has been the strengthening of the fire pan by the use of braces 
and carrier supports to prevent vibration and shaking down 
of the Dutch Oven in less time than has been experienced 
with the standard arrangement. 

This report was prepared by a committee of which S. R. 
Tilbury, fuel supervisor, Atchison Topeka & Santa Fe, was 
chairman, 


Discussion 


Most of the discussion on this report dealt with the 
Dutch oven installation in oil-burning steam-locomotive 
draft pans. Some of the troubles have been due to the 
use of improper brick or a lack of a sufficiently rigid oven 
structure to withstand the shocks and vibration of loco- 
motive service. It was reported that on the Texas & 
Pacific after about 350 miles of service of locomotives 
equipped with Dutch ovens it is necessary to clean carbon 
off the oil burners. The chairman of the committee re- 
ported that this trouble had been eliminated by setting 
the burner entirely outside of the fire pan, thus keeping 
it cool. One of the advantages of the Dutch oven men- 
tioned in the report which was confirmed by experience 
on at least one other road is the effect it has in keeping 
the locomotive hot while drifting. This was reported par- 
ticularly in the case of its application to a class of loco- 
motives with shallow fireboxes. One of the early disad- 
vantages of the Dutch oven was the need for stronger 
atomization with resulting objectionable noise. Shorten- 
ing the Dutch oven was reported to have effected im- 
provement in this respect. 

Comment on the use of a perforated plate with the 
slots horizontal in the front ends of coal-burning loco- 
motives indicated that where this has been tried the stop- 
ping up of the netting has been eliminated. 


Seven portable hydraulic presses of 200 metric tons capacity, for 
pressing in crank-pins, made by Watson-Stillman for European 
railroad shop practice. An overhead crane brings the portable 
forcing equipment to the driving-wheel sets rather than taking 
them to stationary forcing presses for assembly and disassembly 
as is customary in this country. 
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EDITORIALS 


Miles—Or Gallons? 

In a discussion of the question of the proper relationship 
of the service which a Diesel engine should be expected 
to give up to the period at which overhaul should be 
made, C. D. Cotten, Birmingham Southern, speaking be- 
fore the Locomotive Maintenance Officers’ Association 
recently at Chicago, told of the experimental work that 
was being done on that road to explore the idea of over- 
hauling engines on a fuel-consumption basis instead of 
an hour or mile basis. 

One of the sources of error in the maintenance sched- 
ules that are set up on the basis of hours or miles is the 
fact that they do not take into consideration the load 
factor in the three classes of service in which Diesel- 
electric locomotives are used nor does it take into con- 
sideration the fact that the variations in that factor are 
due to a wide variety of conditions on individual roads. 
Therefore, it seems reasonable that any idea that relates 
the overhaul periods more directly to the service which 
an engine renders may give the user of the engine an 
opportunity to establish those periods in a manner which 
will result in the greatest long-range economy. 

The experiments on the Birmingham Southern, which 
are outlined in the discussion of the report on Diesel 
Mechanical Maintenance elsewhere in this issue, were 
predicated upon the establishment. for example, of the 
pulling of pistons on 660-hp. switchers after a total fuel 
consumption of 160,000 gallons. Immediately it was 
found that between two locomotives there was a differ- 
ence in the term of service of 4,843 hours: 22,757 hours 
in one case and 27,600 hours in the other. As the experi- 
ment was extended to other locomotives it was found 
that the service periods varied from 14,000 hours to as 
much as 41,600 hours, depending upon a variety of 
mechanical and other conditions. It was found, for ex- 
ample, that after having established the experimental 
160,000-hour fuel-consumption basis for 1,000-hp. 
switchers it later seemed advisable to reduce it to 120,- 
000 hours in the light of experience. 

The purpose of calling attention to the details of this 
experiment here is that it appears to have considerable 
merit and that it deserves careful study with the idea that 
at the outset we may be approaching some of the prob- 
lems of Diesel maintenance in a more intelligent man- 
ner than has been the case with traditional practices 
with steam power. Experience with internal-combustion 
power in other fields may indicate that the arbitrary 
miles-or-hours overhaul basis is not sound. 
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Cutting the Coal Bill 


In a report presented before the Master Boilermakers’ 
Association during the recent Coordinated Mechanical 
Conventions at Chicago, a committee on improving 
the steaming qualities of locomotives estimated that it 
requires approximately 30,000 th. per hr. of steam to 
draft a conventional 6,000-hp. locomotive when operat- 
ing at or near maximum capacity. As this is in the 
neighborhood of 30 per cent of the steam generated 
by the boiler, the effect on fuel cost is both large and 
obvious. More important, from the standpoint of the 
mechanical department man, is the fact that this effect 
is one that lends itself to a possible and substantial 
reduction. The committee dealing with locomotive 
steaming qualities estimates that, with mechanical 
drafting, the amount of steam required to produce the 
draft could be reduced by some 16,000 Ib. per hr., a 
reduction which should be sufficient to increase the 
overall efficiency of such a locomotive by approximately 
one-sixth. 

Past failures of the induced draft fan, before and 
during the early twenties, have caused motive power 
men to greet suggestions for its revival with anything 
but enthusiasm. Today, however, metallurgy and 
other sciences applicable to fan design have advanced 
tremendously compared to their status when previous 
experimentation was conducted. Similar advances in 
automotive and fuel engineering have made the mod- 
ern high-compression automobile engine entirely pos- 
sible today, whereas its development would have been 
almost impossible 25 years ago without the improved 
metals, fuels and design experience now available. 
Could not a similar situation prevail with respect to 
the induced draft fan insofar as recent scientific de- 
velopment and advances can provide success where 
only failures occurred previously ? 

Evidence accumulated on a Norfolk & Western 
switching locomotive with mechanical drafting sup- 
ports an affirmative answer to this question. The first 
fan installed on this locomtive encountered the antici- 
pated difficulty of a short service life of the impeller 
due to abrasion. Its life was only 104 hours. The pres- 
ent fan impeller is still operating after more than 
1,000 hours of service. Based on results of impeller 
service tests to date, the life of the next impeller to 
undergo test is estimated at more than 2,000 hours. 
The decision of the N. & W. to convert a second 
switcher to mechanical drafting is indicative of the 
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present-day practicality of this means of locomotive 
drafting. 

There seems little reason why mechanical drafting 
would not be as feasible for a high-capacity road loco- 
motive as for a switcher, and worthy of at least a-test 
installation. For it is with this class of power that the 
really worthwhile savings can be attained, and an 
appreciable dent made in the $460,000,000 annual rail- 
road coal bill. 


A. A. R. Recommendations 


Two recommendations, covered in circular letters re- 
cently issued by the A.A.R. Mechanical Division, 
cover subjects which are apparently receiving less 
than the desired attention. 

One of these relates to freight-car side frames and 
bolsters which are required to meet certain dynamic 
and static tests before specific designs are approved 
for interchange service, this limitation applying both 
to new and replacement castings and for large or small 
quantities. Railroads which order even a small num- 
ber of non-A.A.R.-approved side frames, for example, 
for use in repairing existing trucks of older design are 
doing so in direct violation of the rules of inter- 
change. 

It is suggested that when such orders are received, 
manufacturers review approved designs with the rail- 
road or private car owner and cooperate with the car 
construction committee by substituting the one closest 
to the design required, even though this may necessi- 
tate some changes in the truck. In practically all in- 
stances, satisfactory approved designs of side frames 
and bolsters can be found, especially since existing 
regulations permit manufacturers to make numerous 
specified alterations in approved designs without re- 
submission for test. 

The second recommendation pertains to hot boxes 
and particularly the use of kerosene as a thinner. Com- 
plaints are being received that kerosene is sometimes 
applied as a cut-back in journal boxes during winter 
months on account of the oil becoming congealed. 

Since kerosene lowers the flash point of car oil and 
reduces its lubricating value, its use is at best a tem- 
porary expedient, almost sure to cause trouble later, 
and this fact should be strongly impressed on all car 
inspection and maintenance forces. The lubrication 
commitee advises against using any oil with a flash 
point lower than 350 deg. F. as a cut-back for thin- 
ning purposes and recommends hot car oil as the best 
thinner to use in journal boxes. 


Wateh Those Wheels 


At a large railway shop now devoted almost exclu- 
sively to Diesel locomotive repairs, the general shop 
arrangement, track pits, cranes and other equipment, 
are well adapted for expeditious performance of the 
work at hand. Portable and fixed scaffolds, or plat- 
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forms, give convenient access to locomotives at the 
desired levels. Diesel engines removed for general 
overhaul are mounted between circular steel end plates. 
These plates may be easily rotated to bring any desired 
part of the engine to the top for maximum ease in work- 
ing. 

Particular attention is paid to electrical mainte- 
nance which constitutes such an important part oi 
Diesel locomotive repairs, and electric motors, thor- 
oughly reconditioned and with counterbalanced arma- 
tures, are like new when ready for re-application in 
the trucks. Before final assembly in the truck, each 
motor and the pair of wheels to which it is geared is 
mounted on a floor stand or support and electric 
power supplied to the motor is allowed to revolve the 
wheels at reasonable speed for a period of 30 minutes, 
or more. This gives a preliminary break-in and test 
of the armature bearings and the spur and ring-gear 
meshing which tends to permit detecting and correct- 
ing defects before parts are assembled in the com- 
pleted truck. 

One other important condition which this particular 
test permits making is the concentricity of whee! 
treads. Of what value is it to balance and install motor 
armatures carefully and then exercise less care in the 
balance and mounting of Diesel locomotive wheels: 
Yet the test mentioned sometimes shows visible wob- 
bling or eccentricity of wheel treads of possibly 1/16 
in. or more. A 42-in. Diesel wheel makes about 740 
revolutions a minute at 90 miles an hour and the re- 
sultant hammer blows on truck parts and track may 
be more readily imagined than excused. 

Diesel locomotive wheels, for road service at least. 
are normally machined all over except the plates and. 
when bored in well-maintained mills, may be assumed 
to be reasonably well balanced and having treads con- 
centric with the journals. To make absolutely sure o: 
the latter characteristic, however, a number of roads 
are grinding treads lightly after the wheels are 
mounted and it has been found that this practice is well 
worth while. 

The advisability of balancing Diesel locomotive 
wheels dynamically for high speed service is more 
problematical and, in fact, the question is not being 
generally raised at the present time. If, however, tests 
now being conducted by the Association of American 
Rrailroads in conjunction with the Budd Company in- 
dicate the need for more accurate dynamic balance. as 
well as concentricity, in streamline passenger car 
wheels, the assumption is that Diesel locomotive 
wheels will require similar treatment. 


A Needed Service 

Everyone attending conventions knows that some of t: 
most valuable information made available at such gather- 
ings is exchanged in private conversations taking plac: 
before or after formal sessions of an association or +- 
ciety. In a sense the open meeting on railroad weldir: 
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held at the recent annual meeting of the American Weld- 
ing Society at Philadelphia was an expanded version of 
this kind of an exchange in which the topics of conversa- 
tion were not limited by the scope of a technical paper. 

In deviating from the usual technical-society pro- 
cedure of presenting and discussing a prepared paper at 

.a formal session the A.W.S. Railroad Welding Commit- 
tee offered the railroads an unusual opportunity to get 
practical help with their welding problems. Except for 
a brief introductory talk on each subject, the entire meet- 
ing was devoted to an informal discussion of the weld- 
ing methods used in the construction and repair of cars 
and locomotives. Although a program outlined the sub- 
jects to be covered, the meeting had no limitations on the 
problems to be discussed as long as they were in the rail- 
road welding field. The success of an informal discus- 
sion on welding depends entirely on the ability of those 
making the arrangements to bring together the men with 
the problems and men who knows the answers. Chair- 
man L. E. Grant, engineer of tests, of the Milwaukee did 
a very fine job in getting an attendance at the meeting 
of 40 per cent railroad men and arranging for the pres- 
ence of many outstanding authorities on the subject of 
welding. 

Meetings of this kind should become an important 
addition to the many ways in which the American Weld- 
ing Society serves the railroads. With practically all cars 
and locomotives being fabricated by welding and with the 
hundreds of maintenance jobs done by welding the rail- 
roads should welcome this chance to get help with their 
everyday shop welding problems. It is a service that the 
society should continue and one that the railroads should 
acknowledge by giving it their full support and partici- 
pation. 


We Can’t Go Baek 


Most people who know anything about a spectroscope. 


think of it rather vaguely as something which is used to 
weigh the stars, something which was used to discover 
helium on the sun, and not as a workaday device in the 
service of a railroad. A Littrow-type quartz-prism 
mounting spectrograph, a non-recording type Baird 
densitometer, and a Dietert A.R.L. type direct-current 
arc control, are nevertheless being used regularly by a 
railroad to determine the quality of its Diesel lubricating 
oil. 

This sounds horribly scientific and complex, but actu- 
ally the process is very simple. Equal samples of new 
and of used oil are burned separately to produce ash. If 
there is an increase of ash in the used oil, it is placed in 
the electric arc of the spectroscope, and the resulting 
light makes lines on the spectroscope scale. The position 
of the lines shows what elements are in the oil. If it is 
iron, excessive wear of rings or other parts is indicated. 
Bearing wear may be shown by copper, silver or lead, 
and such things as silicon would indicate undesirable and 
abrasive foreign material. 

The introduction of the spectroscope does serve to in- 
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dicate a radical change in railroad maintenance pro- 
cedure. Itis said that a Diesel-electric locomotive main- 
tenance shop is a good shop, or not a good shop, depend- 
ing upon whether or not the superintendent is a 
precisionist. If a steam locomotive knocks too badly, we 
fix it. If a Diesel locomotive engine starts to knock, it 
is too late. 

This condition does not of itself mean higher mainte- 
nance costs. It does mean working to much closer toler- 
ances, learning a lot of new things, including electrical 
circuit diagrams, the use of new instruments and measur- 
ing devices, etc. It would be simpler to work as our for- 
bears did, with a hammer and a chisel, but it wouldn’t be 
nicer, and it would not permit the railroads to make the 
progress they must make to retain their competitive posi- 
tion in the transportation industry. There is just one 
direction to go, and it isn’t back. 


NEW BOOKS 


Fan ENGINEERING. Fifth Edition. Published by the 
Buffalo Forge Company, Buffalo, N.Y. 808 pages, 4% 
in. by 7 in. Price, $6. 

This handbook on air, its movement and distribution 
in air conditioning, combustion, conveying and other ap- 
plications employing fans contains numerous charts and 
tables useful to the air-conditioning engineer and fan 
user, with explanations and solutions of problems. 
Physics of Air, Fans, Fan Applications, Fans and Air 
Conditioning are the titles of the four parts into which 
the book is divided. 


ELEMENTS OF RAILROAD ENGINEERING. Sixth Edi- 
tion. By William G. Raymond, Dean of the College of 
Applied Science, State University of Iowa; Henry E. 
Riggs, professor Emeritus of Civil Engineering, Uni- 
versity of Michigan, and Walter C. Sadler, professor 
of civil engineering, University of Michigan. Published 
by John Wiley & Sons, New York. 442 pages, 6 in. by 
91⁄4 in.; cloth bound. Price, $5. 

This edition brings up to date the evaluation of com- 
peting transportation services and presents the latest 
developments in motive power which during the past 
ten years have been necessitated by the increased com- 
petition with highway and air transport. The book is 
intended not only for students specializing in railroad 
engineering, but also as a general survey of the basic 
principles of railroading. Two chapters have been added 
on streamline trains and on power and passenger equip- 
ment. Tables have been revised to cover the passenger 
and freight business of the war years, and other sec- 
tions have been rewritten to include information in line 
with current practices. Part I sets forth the historic 
nature of railroad transportation and presents the funda- 
fental principles of co-ordination. Part II discusses 
Permanent Way; Part III, The Locomotive and Its 
Work, and Part IV, Railroad Location Construction, 
and Betterment Surveys. 


(725) 89 


IN THE BACK SHOP 
AND ENGINEHOUSE 


Trestle For Diesel 
Truck Repairs 


Workmen no longer need work in cramped positions 
when assembling, repairing or inspecting Diesel locomo- 
tive trucks as a result of a trestle developed at the Chi- 
cago & Eastern Illinois shop, Danville, Ill., for holding 
mounted wheel sets in position for assembling side frames 
and other truck parts. The trestle consists of two lengths 
of rail which are suitably supported about 2 ft. above the 
level of the shop floor and to which are welded small 
V-notch blocks whereon the wheels rest to hold the 
truck in place. The overall length of the trestle is 16 ft. 
7 in., and a sufficient number of the V-notch blocks are 


A four-wheel truck on the Diesel truck trestle, showing the wheels 
resting in the V-notch blocks—When a six-wheel truck is in 
place, the center wheels rest in the notched block immediately to 
the left of the block which holds the right wheels in the above truck 
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applied at suitable locations so that either four-wheel or 
six-wheel trucks can be handled with equal ease. 

The trestle is constructed of lengths of 80-lb. rail 
welded, and reinforced by steel plate where necessary. 
The blocks in which the wheels rest are about 5 in. long 
with notches a little less than 1 in. deep. 


Booster Crank Pin Grinder 


Booster crank pins are ground without interference 
from the main drive-shaft collar with a portable grinder 
built at the Springfield, Mo., shops of the St. Louis- 
San Francisco. With the booster driveshaft mounted 
on two V-blocks and secured by a clamp on the crank- 
shaft counterweight, the pin is ground in place on the 
crank, 

The grinding operation is performed by a 1-in.-iace 
abrasive wheel driven directly by a counterbalanced 
\4-hp. electric motor mounted on the outer end of a 
cylinderical housing which revolves about a flanged 
center post inserted in the hollow crank pin. The hous- 
ing is held rigidly in place by a nut on the center post 
end which projects through the pin. 

The grinding wheel and counterweighted motor re- 
volve about the center post by belt and gear drive from 
a bench-mounted motor, as shown in one of the illustra- 
tions. Longitudinal feed of the grinding wheel is pro- 


The grinding wheel is machine fed along the crank-in surfoce 
by the centrally pivoted slotted lever fitting over the crank pin 
of the wheel shown in the foreground.—The crank wheel is actu- 
ated by the cleated belt driving a worm-gear train 


ball down 
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Construction details of the trestle for Diesel truck repairs 
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Booster crank pin grinder showing the individual motor drive 
to the grinding wheel and the bench-mounted motor drive to re- 
volve the wheel around the circumference of the crank pin 


vided by V-belt and worm gear drive from the same 
bench motor to a circular plate and crank which en- 
gages a pivoted arm, the upper end of which has a 
swivel shoe fitting around the pulley on the main hous- 
ing. As the crank actuates the lower end of the lever 
the upper end and abrasive wheel housing are recipro- 
cated on the work. To allow the abrasive wheel to cover 
the entire length of the crank pin, the intermediate 
pulley is made about an inch longer than the pin. 


Lubrieator Tester 


A test bench, constructed at the Union Pacific’s Omaha, 
Neb., shops checks air-pump lubricators under closely 
simulated operating conditions to see that they deliver 
the required oil pressure while being actuated by an air 
pressure equal to or less than that delivered by. the low- 
pressure air cylinder of the air pump to which they will 
be attached in actual service. The testing bench receives 
the compressed air from the shop line but is otherwise 
completely self-contained, including a mounting bracket 
for the lubricator and the necessary air and oil piping 
and gauges. The air pressure and number of impulses 
per minute can be varied independently of each other. 

The first step in testing a lubricator is to place it on 
the 1-in. mounting bracket and bolt it in place. After 
the oil-discharge lines have been connected to the appro- 
priate gauges, the lubricator is cranked either by hand 
or with an air motor to fill the oil lines. This eliminates 
the long delay which would occur if the lubricator had 
to fill the line through the comparatively slow operation 
by air impulses. The air-line connection is then made 
and the air flow to the lubricator begun by opening the 
air-inlet cock. The impulse pressure to the lubricator 
is adjusted until it is equal to or less than the pressure 
which will be furnished the lubricator from the air pump 
to which the lubricator is to be attached. The test pro- 
ceeds by noting the pressures delivered to each of the 
six 400-to-600-Ib. oil-pressure gauges and seeing that 
all are up to the required minimum. f 

The %-in., 50-to-90-Ib. air-line safety valve furnishes 
and governs the air impulses in conjunction with an air 
reservoir approximately 6 in. in diameter by 20 in. long. 
The air from the shop line passes through the reservoir 
to reach the safety valve. The inlet to the reservoir is 
choked so that the safety valve will pop and reseat con- 
tinuously and thus provide the necessary air impulses. 
The choke restricts the air entering the reservoir to an 
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amount small enough to permit the lifting of the safety 
valve to drop the reservoir pressure and cause the valve 
to reseat, as it is this alternate lifting and seating of the 
safety valve which furnishes the impulses that drive the 
lubricator. The pressure at which the impulses are fur- 
nished is measured by an air gauge connected to the top 
of a tee in the line between the safety-valve exhaust and 
the air operating piston of the lubricator. The impulse 
pressure is changed by the adjusting nut of the safety 
valve. Blowback rings adjust number of impulses per min. 
Only slight modification of the safety valve was neces- 
sary to obtain the desired characteristics and functions 
for testing the lubricator. Three of the blow-back holes 
were plugged with 1%-in. machine screws while two were 
left open to get the most favorable rate of pressure 
dissipation. The sixth blow-back hole was bored and 
tapped for the 14-in. pipe that leads to the lubricator 
operating piston. The safety valve threads to an elbow 
which has a rigid mounting as a protection against air 
leaks resulting from vibration. A reducing flange, to the 
large threads of which the inlet-air pipes connect, is spot 
welded to the back of the bench and to the nipple which 
threads to the elbow that holds the safety valve. 
Terminal checks are also tested on the same bench. A 
hand pump mounted on the base of the bench generates 
the necessary pressure which is delivered to a vertical 
piping arrangement that extends upward through the 
normal top working surface of the bench for a distance 
of about one foot. A gauge mounted on the vertical line 
measures the opening and closing pressures of the ter- 
minal checks. A funnel attached to a length of pipe 
extending below the top of the bench drains the oil. 


Bench for testing air-pump lubricators with a lubricator mounted 
and ready for test—The hand pump in the bottom tests terminal 
checks—The pipe-and-funnel arrangement drains the oil from 
terminal-check tests 
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Air Brake Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric Locomotives— 
Parts of the Equipment—Locomotive A Unit : 


AUTOMATIC BRAKE VALVE OPERATION 
RELEASE AND CHARGING 

728—Q.—What is the normal position of this valve? 
A.—Seated to prevent flow to chamber B. 

729—Q.—To where does the other branch lead? A.— 
To release valve 22. 

730—Q.—What is the normal position of this valve? 
A.—Seated, being held there by spring 106 preventing 
flow of main-reservoir air to passage 13. 

731—Q.—W hen is this valve unseated? A.—When 
valve handle 38 is depressed. 

732—Q.—To where does the air flow through the DS- 
24 brake valve from connection 30? A.—(1) To the 
duplex air gauge; (2) to sanding valve 279; (3) to cham- 
ber A of the service application position ; (4) to the warn- 
ing port and (5) to the D-24-A feed valve. 

733—Q.—Is the sanding valve 279 open? A.—No, the 
sanding valve is seated to prevent flow of air to passage 
9 and the sander pipe. 

734—Q.—To where does the air flow from chamber A 
of the service application portion? A.—Through choke K 
to chamber B passage 10 and pipe 10 to charge the safety 
control system. 

735—Q.—To where does the air from pipe 10 flow? 
A.—To the check valve and volume reservoir and to the 
H24-D relay air valve. 

736—Q.—Trace the air through the relay air valve. 
A.—Through passage 10 and chamber 4 past unseated 
supply valve 8 to chamber B and passage 3. 

737—Q.—Where does the air flow from passage 3? 
A.—To pipe 3 to the diaphragm foot valve, past unseated 
valve 6 through pipe 3 and there to passage 3 in the 
DS-24 brake valve. 

738—Q.—Where does passage 3 lead to? A.— The 
seated dead-man’s check valve 351. 

739—Q.—What determines the pressure passing 
through the D-24-A feed valve? A.—The selector cock. 

740—Q .—How is this? A——With the selector cock in 
controlled-release position, main-reservoir air is reduced 
to the feed-valve setting, otherwise the air remains at 
main-reservoir pressure, flowing through passage 21 to 
chamber 4 of the DS-24 brake valve. 

741—Q.—To what passages does the air connect from 
chamber A of the DS-24 brake valve in relcase position? 
A.—To passage 4 and 2. 


742—Q.—What does passage 4 connect to? A.—To 
passage 5 by cavity Q in the service- application slide 
valve 114, permitting the air to charge the equalizing res- 
ervoir and chamber D on the face of the equalizing 
piston 77. 

743—Q.—What communications are open from pas- 
sage 2? A.—Passage 2 connects air from chamber A to 
cock 204, passage 43, cavity E and passage 32 to the feed- 
valve control chamber G for control of the feed-valve sup 
ply air pressure to that set by the feed-valve handle 20. 

744—Q.—W hat other connections are made from pas- 
sage 2? A.—To both sides of cut-off piston 146. 

745—Q.—With air on both sides of this piston, what 
happens? A.—With air pressures balanced on both sides 
of the piston, spring 155 moves the piston to unseat the 
piston valve. 

746—Q.—With the piston valve unseated what con- 
nections are made? A.—This permits air in passage 2 to 
flow to equalizing-piston chamber N, to the emergency 
vent-valve chamber around spring 245, and to pipe con- 
nection J, charging the brake pipe. 

747—Q. —Describe the flow of brake-pipe air from 
the DS-24 brake valve. A—The air in the brake pipe 
from the DS-24 brake valve flows to charge the B-3 
conductor’s valve, which initiates an emergency appli- 
cation when operated, and to the D-24 control valve. 

748—Q.—Describe the flow of brake-pipe air in the 
control valve. A.—Entering the D-24 control valve 
through the combined dirt collector and cut-out cock, the 
air flows through passage J to the spring side of vent valve 
41, to the top of the accelerated release check valve 53a 
and ball check 52a and through strainer 9 to chamber 4 
on the face of service piston, and chamber B on the face 
of emergency piston. 

749—Q.—What is the position of the service piston 
after the brake-pipe air enters Chamber A against the 
piston face? A.—The position of the service piston dur- 
ing charging depends on the rate of rise in brake-pipe 
air. If the rise is comparatively rapid, as during initial 
charging, the service piston and slide valve are moved 
to the innermost position. 

750—Q.—What is this position called and what takes 
place? A.—The innermost position is called retarded re- 
charge in which piston 94 seals on its gasket 87, com- 
pressing return spring 109 and moving return spring 
cage 108 to the left. 


Questions and Answers on Locomotive Practice 
By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Tempering Vanadium Steel 


Q.—What is the purpose of tempering carbon vanadium 
steel forgings ?—R.E.K. 
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A.—The recommended heat treatment for carbon- 
vanadium steel forgings consists of normalizing and 
tempering. The principal purpose of tempering is to re- 
move the stresses set up during normalizing. The duc- 
tility is increased and the strength reduced somewha:. 
approximately in proportion to the tempering tempera- 
ture, particularly as it approaches the limiting temperature 
of 1,250 deg. F. Tempering consists of reheating uni- 
formly the normalized forging to a temperature below 
the critical range, usually between 1,050 deg. and 1,200 
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deg. F., holding this temperature for about one hour per 
inch of maximum diameter or thickness and cooling either 
in the furnace or preferably in still air. The rate of heat- 
ing for tempering should be such that the total time 
required is at least 30 minutes per inch of maximum 
diameter or thickness. Tempering close to or within the 
critical range, i.e. above 1,250 deg. F., will produce a 
partially spheriodized structure, with resultant lowering 
of the fatigue or endurance properties. 


Driving-Box Oil Grooves 

Q.—In oiling the shoe and wedge face of a driving box, 
should the oil grooves be across the face of the box ?—R.E.A. 

A.—The general practice is to have the oil grooves 
horizontal across the face of the box at intervals along its 
height. These grooves are made horizontal so that the oil 
in running from groove to groove must cross the surface 
of the box, giving it the desired lubrication. The use of 
zig-zag diagonal grooves for the pedestal faces of driving 
boxes is not desirable as the oil follows down these 
grooves and does not lubricate the surface which needs it. 


Good Combustion 

Q.—What are the essential factors for burning coal in a 
locomotive firebox? What are the effects of too much or too 
little air being admitted into the firebox ?—R.V.K. 

A.—The requirements for complete burning of coal in 
the firebox are air in sufficient quantity, a temperature in 
the combustion space high enough to start and sustain 
burning, time enough for the fuel to burn, and a thorough 
mixing of the fuel with the air. Other considerations are 
the desirability for a thin, even fuel bed over the entire 
grate, the proper amount of fresh fuel on the bed at any 
given time and the porosity in the fuel bed. 


As the coal is fed to the firebox it must be distributed 
evenly on the fire. Air penetration of the fuel bed pro- 
vides the oxygen for combustion in the fuel bed, and the 
gases which are distilled off the surface mix with unused 
air passing through the bed. In general, it has been dem- 
onstrated that only about one-half of the air required for 
combustion should be passed through the fuel bed since, 
regardless of the firing rate, only one pound of fuel will 
be gasified for every seven pounds of air admitted through 
the fire; anything beyond this amount of air would pro- 
duce better results if supplied above the fuel bed or as 
secondary air to be admitted at some other advantageous 
location. 

What happens when a fire bed is poorly maintained is 
that bright spots often become holes through which excess 
air passes to chill the firebox or mix with the unburned 
gases in a haphazard fashion. 

When the air supplied to the combustion space is 
greatly in excess of that required for good combustion it 
has several adverse effects. It robs useful heat from the 
combustion space and carries it out the stack. If admitted 
through an open firedoor, as in hand-firing, it lowers the 
temperature of the gases entering the flues and may drop 
the superheat to an undesirable temperature; the chilling 
effect lowers the firebox temperature with a slowing-up of 
the combustion process. 

Good combustion means that a maximum amount of 
carbon in the coal is burned and combined with available 
oxygen to produce the maximum carbon dioxide in the 
gases going out the stack without smoking. When the 
firebox gets too little air for the fuel being burned carbon 
monoxide is produced with a consequent drop in the liber- 
ation of heat. 


Locomotive Boiler Questions and Answers 
By George M. Davies 


(This department is for the help of those who de- 
sire assistance on locomotive boiler problems. In- 
quiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Welded Boiler Advantages 

Q.—What are the advantages to be gained by the use of all- 
welded boilers for locomotives other than the elimination of 
the circumferential and longitudinal riveted seams ?—R.E.A. 

A.—The elimination of the circumferential and longi- 
tudinal riveted seams is perhaps the greatest advantage cf 
the welded boiler over the riveted boiler. However, other 
advantages would be: The smooth contour of a welded 
boiler permits much easier and better application of 
boiler lagging and jacket; the inside surfaces are smooth 
which contributes to easier and more satisfactory wash- 
out ; on many modern locomotives the saving in weight of 
the welded boiler is an important item, this saving vary- 
ing with the size and type of locomotive and may be from 
3,000 Ib. to 6,000 Ib. The savings in maintenance costs 
with a welded boiler is likely to be an important item due 
to the improbability of any cracks developing. 


Check-Valve Patch 


Q.—A check valve hole has developed cracks which require 
a patch. The check-valve hole is directly below the longitudinal 
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Diamond-shaped patch applied to check-valve hole close to 
longitudinal seam 
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seam, which makes it practically impossible to apply a con- 
ventional diamond-shaped patch. Should a circular patch be 
applied in such a case ?—F.E.M. 


A.—The illustration shows a typical application of a 
diamond-shaped patch applied to a check-valve hole 
located close to the longitudinal seam. The patch is de- 
signed to use two rivets of the longitudinal seam and add 
a one-inch rivet in the outer row of the longitudinal seam. 
This type of patch can be designed to maintain the proper 
efficiency which could not be obtained with a circular 
patch. 


Alteration Report for Throat-Sheet Patch 


Q.—Is it necessary to file an alteration report covering a 
patch that is applied to an outside throat sheet? The throat 
sheet in question is typical in that it has a circumferential 


seam connecting it to the third boiler course and extending up 
to the centerline of the boiler. The back of the throat sheet :- 
riveted to the outside wrapper sheet. The patch was applied 
to the vertical outside knuckle, between the wrapper sheet and 
third course.—E.V.K. 


A.—The general practice is to consider the entire out- 
side throat sheet as a stayed surface for which no alter- 
ation report is filed. The throat sheet is generally flanged 
in one piece with the radii of the corners being self sup- 
porting. As a rule throat-sheet patches along the outside 
knuckle are designed to include the seam rivets in the 
wrapper sheet and the circumferential seam attaching the 
throat sheet to the third course. Thus, even though the 
patch is not in a stayed surface area, by following the 
original contour of the throat sheet it has the same char- 
acteristics as to strength as the original throat sheet. 


Diesel Locomotive Questions and Answers 


A By J. R. 


Q.—How will dirty and improper seating of pressure- 
pump screens cause low oil pressure? 

A.—Dirty, or improper seating of pressure pump suc- 
tion screens and scavenging pump suction screens will 
result in a reduction of the volume of oil being pumped 
through the system. The pressure-pump suction screens 
are very important. They are the final means of prevent- 
ing any accumulation such as sludge (a product of lube 
oil oxidation), metal chips, pieces of filter elements, cloth, 
etc., from entering the main bearing system. The scaveng- 
ing pump suction screens will prevent any large objects, 
such as nuts, bolts, wire, rags, etc., from reaching and 
damaging the scavenging pump. Improper seating of 
these pump suction screens will permit air instead of lube 
oil to be drawn into the lube oil system, thus greatly re- 
ducing the volume of oil being pumped. Care should be 
exercised at all times when removing any suction screen 
for cleaning, so that the screen body is not scraped against 
the side of tank from which the screen is being removed, 
as any dirt that is scraped from the screen may drop to 
the bottom of the tank and thus pass directly to the Diesel 
engine and cause serious damage. Always determine that 
the screen is securely seated, before retaining nuts are 
pulled down tight. On F3 locomotives examine carefully 
the rubber oil-ring seals and seats to the pressure-pump 
suction screens. The ring seals must be clean and free 
from all nicks or burrs. The oil ring itself must not be 
kinked or twisted. 


Q.—What causes diluted or emulsified oil and how can 
they be eliminated? 

A. Diluted or emulsified oil is caused by fuel oil leaks. 
Fuel oil leaking into the lubricating oil system may be 
located by checking for leaks at the following locations : 
injector fuel inlet and outlet pipes at their’connection to 
the fuel manifold and injector body. injector control- 
rack port, injector follower housing and the injector filter 
caps. Emulsification will be the result of water leaking into 
the oil. A thorough investigation for defects should he 
made of all lower cylinder-liner seals, upper head seals, 
cracked cylinder stud wells, cracked crankcase, cracked 
cylinder liner at its bottom and a cracked top of cylinder 
head. On 16-cylinder engines check the oil overflow port 
in front of the crankcase for water leaking from the oil- 
cooler assembly. During routine engine inspection careful 
observation should be exercised for beads of water col- 
lecting on fuel oil pipes to the injector, and under lubri- 
cating oil filler hole lid. These beads of water will be the 
first indication of emulsification. Change oil if necessary. 
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Benedict 


Q.—What can be done about a defective gauge? 

A.—The. low oil pressure reading may be due to a 
defective gauge. Remove and check the gauge in usual 
manner. Always thoroughly flush gauge pipes before 
reinstallation. 


Q.—What is the procedure when the oil level is low? 

A.—The oil level should be within 2 deg. of the full 
mark on the bayonet gauge under normal operating con- 
ditions. After the lubricating oil system has been com- 
pletely drained and a fresh charge of oil has been put in 
the engine oil pan the bayonet gauge will read SYSTEM 
UNCHARGED. When the engine has been turned over 
several times and the filter tank, oil cooler radiator. etc.. 
have been filled, the bayonet gauge will read “system 
charged.” With the engine operating and all pipes. parts 
etc., filled, the oil level will drop until the bayonet gauge 
reads FULL. Any oil consumption above normal will 
usually be caused by either a broken drain pipe. a drain 
valve open (the drain pipes should always have a pipe 
plug inserted in their ends), scavenging air filters clogged 
(engine starving for air and drawing an excessive amount 
of oil from blowers). or broken pipes and bad gaskets on 
outside of’ Diesel engine. 


Q.—How can defective parts cause low oil pressure? 

A.—The low oil pressure may be due to broken pipes or 
worn bearings. The engine should be examined for broken 
pipes to rocker arm assemblies and in accessory and 
blower gear drive housings. Worn bearings may be de- 
termined by connecting an external pump to the system. 
preferably to the 50-Ib. relief valve manifold and pump- 
ing crankcase oil through the system, observing the 
various bearings for leakage. Always check for a possible 
worn pump. 


Q.—W hat will cause the piston-cooling oil gauge to 
drop below normal? 

A.—If the lubricating oil piston-cooling gauge pres- 
sure drops below normal, the trouble may be in one or 
more of the following items: (1)—Dirty or improper 
seating of pressure pump suction screens; (2)—diluted 
or emulsified oil; (3)—defective gauges; (4)—insuff- 
cient quantity of oil in system, and (5)—cracked piston- 
cooling manifold or cracked “P” pipes. 


Q.—How can the first four causes be dealt with? 


A.—The first four causes should be checked and cor- 
rected as given for these same causes in the section of 
this discussion on the main bearing. 
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With the 
Car Foreman and Inspectors 


Mechanical Compressor 
Repairs’ 


The difficulty experienced by the Union Pacific with oil 

in the air brake system has been decreased by changing to 

a type of compressor oil which meets the following specifi- 

cations: 

. Well refined mineral oil of uniform quality. 

. Free from water and foreign substance. 

Viscosity at 210 deg. F. between 56 and 60 Saybolt- 

Second Universal. 

4. Viscosity index not less than 80. 

5. Flash point not less than 400 deg. F., and fire point 
not less than 465 deg. F. as determined by Cleveland 
open cup tester. 

6. Carbon residue not greater than 0.50 per cent as shown 

by the Conradson method. 

. Neutral, not showing presence of free mineral acids or 
alkali when shaken with water using methyl orange 
and phenolphthalein as indicators. 

8. Pour point not higher than plus 20 deg. F. 
Continuous operation of mechanically-operated air com- 
pressors on Diesel-electric locomotives requires high stand- 


wt 


N 


Specifications on compres- 
sor lubricating oil for 
the Union Pacific are out- 
lined, testing procedures 
followed at periodic and 
trip inspections of the 
compressor are described, 
and details are given for 
the shop work involved in 
giving general repairs to 
this type of compressor 


ards of maintenance and testing. Correct synchronization of 
air compressors on such locomotives is of paramount im- 
portance to insure that each compressor performs its pro- 
portionate share of the work, thereby avoiding conditions 
that eventually contribute to abnormal maintenance. 


Trip Inspection 
Drain intercoolers by use of drain cock provided. 
Check oil level in crankcase; if excessive oil usage is in- 
dicated, determine cause and correct. 
Check safety vale on intercooler for proper operation by 
pulling handle provided. 
Check unloading and loading of compressors to determine 
if compressors are synchronized. 
Examine piping to compressor for loose clamps and leaky 
pipes. 
Monthly Inspection 
Examine unloader diaphragms when so equipped, renewing 
if necessary. 
Quarterly Inspection 


Remove unloader assembly and inspect condition of springs, 
plungers and rings, replacing worn parts. 


*From a report presented before the annual meeting of the Air Brake 
Association at Chicago in September. 
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Remove valve assemblies and inspect for broken springs 
and cracked valves. 

Clean carbon from valve assemblies, reface valve seats if 
necessary, and apply new valves when required. 

In replacing valve assemblies, special care must be taken 
to determine if surfaces of assemblies and seats in cylinder 
heads are clean to insure tight joint. 

Drain oil in crankcase, removing and thoroughly cleaning 
oil filter units and strainers, replacing if defective. Thorough- 
ly flush crankcase with distillate filling crankcase to proper 
level with new approved compressor oil. 

Test compressor for capacity by orifice test, as prescribed 
by I.C.C. regulations. 


Semi-Annual Inspection 


In addition to work required to be performed at monthly 
and quarterly inspection periods, remove intake air filters 
and wire mesh strainers when so equipped; renew filter units 
when necessary; remove cylinder heads and thoroughly clean 
with cleaning solution and by blowing with compressed air. 


General Repairs 


When inspections and tests indicate general repairs are 
required, remove compressor from service and place in shop 
equipped to make required repairs. 

After removing from locomotive, clean exterior of com- 
pressors to prevent dirt from entering internal parts during 
course of repairs. 

Disassemble compressor, and after marking parts to insure 
that if re-applied such parts will be returned to original loca- 
tions, place cylinder heads, cylinders, crankcases, crankshafts 
and unloaders in approved boiling cleaning solution and leave 
in this solution long enough to clean completely. 

After removing parts from the cleaning solution, thor- 
oughly clean these parts together with all other parts, and 
inspect to determine repairs and new parts required. 

Blow all parts, ports, air and oil passages and pipes with 
compressed air to insure that there are no obstructions. 

Remove oil filter units and clean strainers thoroughly, re- 
placing if defective. 

Replace or recondition main bearing and connecting rod 
bearing surfaces of crankshafts, also main bearing, connecting 
rod bearing and wrist pin bearing surfaces found to be out- 
of-round, tapered, scored or excessively worn or otherwise 
defective. 

Recondition air cylinders and pistons found to be out-of- 
round, tapered, scored or excessively worn or defective; 
otherwise, replace pistons having excessively worn or de- 
fective piston ring grooves. 

Hone cylinders that require reconditioning if repairs can 
be satisfactorily made by this method. 

After cylinders are honed, check perpendicularity thereof 
with flange face, and if out more than .002 in. machine the 
flange to required limits. 

Care must be exercised to avoid shortening the cylinder 
beyond required minimum limits. When reassembled with 
the piston in upper dead center position, the top of the piston 
should be either flush with, or below the top surface, of the 
cylinder. 

If clearance between the piston and the cylinder exceeds 
maximum limits bore or grind cylinders to the next oversize. 
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When an oversize piston is applied, mark the top of the 
piston to indicate the dimension and attach a metal tag to 
the compressor to indicate the size of the piston. 

Renew all piston rings regardless of condition when com- 
pressor is given general repair, exercising care to insure 
proper placing into ring groove. 

Recommendations for proper ring gap vary with the manu- 
facturers. One recommends gap of .030. in. when installing, 
while another provides a limit of the same dimension for a 
new ring. The U.P. has installed a number of new rings in 
compressors of both types, using a gap opening of .0015 in. 
per inch of cylinder diameter with good results. 

Ball and roller bearing assemblies, when so equipped, oil 
pump eccentrics, plungers and bodies must be carefully 
inspected for excessive wear and other defects, and replaced 
when necessary. 

Crank pins must not be more than .002 in. out of parallel 
with main bearings; otherwise, grind pins in definite under- 
size steps, exercising care to insure that original radius at 
ends of pins is maintained. If scored, machine oil seal seats 
sufficiently to eliminate marks. 

Polish oil pump eccentrics if no bad score marks are visible. 

Recondition or renew oil pump pistons to insure proper 
lubricating oil pressure. 

Rebush and rebabbitt connecting rods that are to be reused 
if necessary. 

Clearance between wrist pins and connecting rods to be 
such that the weight or the pins will pass them through the 
rods. 

Wrist pins should be fitted to pistons with a thumb push 
fit. 

Check connecting rods and piston assemblies, and if neces- 
sary, correct for proper alignment of the piston with the 
crank pin bore. 

When a compressor has been completely dismantled for 
repairs, it is advisable to fit the connecting rods to the crank- 
shaft before replacing it in the crankcase. When fitting con- 
necting rods to crankshafts and crankshafts to main bearings 
or roller and ball bearing assemblies, exercise care to insure 
proper fit on entire bearing surfaces. To obtain proper fit 
between connecting rods and crankshaft, insert a .0015-in. 
feeler between connecting rod and crankpin. With bolts 
properly tightened with 100- to 150-lb. torque, the rod must 
be free. When a .0025-in. feeler is similarly inserted, the 
rod should lock on shaft. Remove connecting rods before 
final assembly of the crankshaft in the crankcase. 

If excessively worn or damaged beyond repair, replace oil 
relief valves. 

If the main bearing housing bore is worn eccentric or 
more than .002 in., replace or rebush the housing. 

Examine plungers, cylinders, fingers and pins of unloaders 
for wear and replace excessively worn parts. 

Reface air valve seats and apply new valves, renew springs 
that do not meet standard requirement; and replace pitted 
ball checks. 

Dismantle intercoolers and clean tubes internally and ex- 
ternally. Remove all paint and foreign matter in order to 
retain the heat dissipating characteristics of the intercooler. 
Straighten bent fins and test intercooler before reapplying, 
and repair safety valve and test for proper pressure adjust- 
ment. 

Renew all compressor gaskets. 

Inspect crankcase breather, renew metallic filter material 
if so equipped. 

Use shims where required to obtain the minimum and 
maximum clearances when fitting and assembling parts of 
air compressors. 

Pistons and piston rings must be pruperly fitted and re- 
quired clearances provided. 

When applying pistons to connecting rods, exercise care 
to insure proper application of wrist pins. After keeper bolts 
are applied and tightened, they are to be securely locked in 
position by inserting wire through connecting rods and heads 
of bolts. Snap rings, when installed, must be in their proper 
place. 

When applying crankshafts to main bearings and connecting 
rods to crankshafts, and shims are used to obtain required 
clearances, shim projections must be properly fitted against 
the shafts to provide the required oil seal, thereby avoiding 
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the loss of oil pressure and providing sufficiert lubrication. 

After applying crankshaft main bearing caps of friction- 
hearing compressors, and cap screws are securely tightened, 
lock cap screws in position by inserting wire through heads 
of cap screws. After crankshafts and roller or ball bearing 
assemblies are applied to compressors so equipped, exercise 
care when applying oil seal to insure proper application and 
fit to avoid loss of oil and to provide required lubrication. 

After pistons are inserted in cylinders and connecting rods 
are secured to crankshafts by use of bolts provided, the bolts 
must be securely tightened and cotters applied to the threaded 
ends. 

When applying air valve assemblies, it is vitally important 
to see that seats are clean and otherwise in good condition, 
and that gaskets are applied when required between air valve 
assemblies and the bodies of compressors. Before applying 
valve chamber covers, the low-pressure unloader assembly 
or the set screw pressure on spacers must be fully released 
by turning the low-pressure unloader assemblies or the set 
screws in counterclockwise direction. After valve chamber 
covers have been applied and nuts securely tightened, the 
pressure on the spacers required to hold the valves on the 
seats must be provided by turning the low-pressure unloader 
assembly or the set screws in a clockwise direction. 

When air compressors are being assembled, the bearing 
surfaces of crankshafts, main bearings, connecting rod bear- 
ings, wrist pins and cylinders must be adequately lubricated 
with an approved compressor oil. 

After reassembling the air compressor and filling the crank- 
case to the proper level with approved compressor oil, place 
the compressor on a test rack and operate to determine if in 
good operating condition for application to locomotives. When 
applying air compressors to locomotives, extreme care must 
be exercised to insure proper alignment between rotating 
shaft coupling. 

This report was prepared by C. E. Bergman, engineer, Air 
Brake and Train Control Maintenance, Union Pacific. 


Clamping and 
Holding Arrangement 


The release springs in AB brake cylinders are easily 
compressed and securely held while disassembling parts 
preparatory to cleaning, replacement, and greasing by a 
shop-constructed clamping arrangement in the Union 
Pacific shops at Omaha, Neb. The piston assembly is 
dropped into a hole in the bench, and a lever with a fixed 
pivot at one end fits over the non-pressure head. De- 
pressing the end of the lever opposite the pivot com- 
presses the release spring, the lever being held in the 
lowered position by means of a hook riveted to the bench 


Release spring in AB piston assembly compressed and being held 
in place for removal of collar 
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top. While the piston assembly is held in position with 
the spring compressed, the piston sleeve collar is re- 
moved. The lever is released, allowing the non-pressure 
head to move upward off the sleeve, thus permitting easy 
removal of the packing seal and spring seat for cleaning, 
greasing, and applying new parts. The reverse operation 
is used in putting piston assemblies back together. 

The pivot end of the bar is attached to a swivel sup- 
port through a clevis. The lever is joined to the clevis 
with a 4-in. bolt through the clevis holes. The lower end 
of the clevis is bolted loosely to the bench to provide the 
swiveling action necessary when the lever is depressed. 
The clevis support consists of a short section of pipe 
with a central bolt extending through the table top. 
The lever is made from 5¢-in. by l-in. iron, and ex- 
tends with the long side vertical a distance of about one 
foot from the pivot point. It then opens to a ring with an 
inside diameter of 61⁄4 in. and an outside diameter of 
81⁄4 in. It is this ring which fits over the non-pressure 
head and forms the contact for pushing down the assem- 
bly and compressing the release spring. The total lever 
length is about 5 ft. 

The bench hole in which the piston assembly is placed 
for dismantling is 12 in. deep and a little over 10 in. in 
diameter, which is large enough to permit the assembly 
to be lowered into place easily and positioned while the 
spring is being compressed. The bottom of the opening 
is covered with a piece of wood for cushioning purposes. 
Two other circular holes in the top of the bench give 
access to oil and rag supplies. 


Special Car 
For Wheel Loading 


Blocking wheel sets in place is not necessary when the 
mounted pairs are transported in a wheel-loading car 
of the type used on the Chicago & Eastern Illinois. The 
car will handle mounted sets of either 33- or 36-in. 
diameter wheels, and is loaded by a crane truck. The 
capacity of the car is twenty mounted wheel sets loaded 
transversely with each wheel resting in a slot, plus five 
wheel sets loaded longitudinally. The wheel sets are 
loaded in a matter of minutes directly from a storage 
track outside the wheel shop by one man on the crane 
truck assisted by two helpers who guide the wheels into 
the slots for loading the transversely arranged wheel 
sets, and who position the longitudinally loaded sets on 
top of those mounted transversely. 

The wheel loading car was rebuilt from an old gon- 
dola car from which the superstructure was removed. 
The side stakes were shortened and the lower section 


Cross section of the C. & 
E. I. wheel loading car 
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reapplied with the approximate center riveted to the re- 
inforcing angle running the entire length of each side 
of the car, and with the bottom part near the bottom of 
the side sill. To permit this type of side stake applica- 
tion, the reinforcing angle was changed from its posi- 
tion on the original gondola car with the exterior leg 
in the downward position to a new setting with the bot- 
tom of the horizontal leg next to the top of the car floor 
and with the outside leg pointig upward as shown in the 
cross section view. The old top chord was riveted to the 
top of the shortened stakes, and '4-in. steel sides were 
applied between the car floor and the top chord. The 
original cross bearers and cover plates were used, being 
renewed only where necessary. Slotted I-beams to hold 
the wheels were riveted in place. 

The cars as completed have two 20-in. 65.4-tb. 
I-beams running the full length of the car on either side. 
Slots 29 in. long and 614 in. wide are cut into the web 
of each I-beam. The slots are in two rows, 17% in. 
apart and separated by a 5-in. strip of solid metal. Each 
of the I-beams is riveted to a %-in. vertical plate which 
in turn is fastened to two angles 3 in. by 4 in. by 1⁄4 in. 
riveted to the main steel floor of the car. The I-beams 


Mounted wheel sets are loaded directly from the wheel storage 
track of the wheel shop by a crane truck—Here the first pair 
of wheels is being loaded on an empty car with the two men on 
the car guiding the wheels into the proper slots—After the car 
is loaded it is ready for movement without further blocking of 


the wheels 
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For each four-wheel set loaded transversely, one set is arranged 
longitudinally 


are laid with the web horizontal and with a 383¢-in. 
space between the nearest edges of the flanges. Wooden 
flooring extends between the two I-beams, and between 
the outer edge of each I-beam and its adjoining side, to 
furnish safe footing for the workmen who guide the 
mounted wheel sets into place on the car during the 
loading operations. 


Preparing Passenger Cars 


For Winter Service* 
By E. F. Gross 


The preparation of passenger cars for winter service 
requires closer inspection and improved maintenance 
prior to and during winter months due to the severe 
strain on all passenger equipment on account of cold, 
snow and hard, frozen road beds. 

The first thing of importance is hot boxes and this 
has considerable to do with preparing passenger cars 
for winter service. The B. & O. method includes giving 
cars a thorough inspection during the month of Novem- 
ber, which may extend into the first week of December. 
This is done by placing the car over a pit where all 
wheels can be thoroughly inspected, trucks thoroughly 
checked, all cars checked for draft slack and coupler 
conditions, couple height, all journal boxes given peri- 
odical attention at this time, and all spring conditions 
are checked to insure proper condition of cars and 
trucks. At this time also, brake pins and brake hanger 
pins are examined and renewed when found worn. Cot- 
ter keys are applied or renewed, and they are spread to 
approximately 45 deg. to prevent originating a defect 
in the cotter keys. 

*Abstract of paper presented at the September 13 meeting of the Car 


Foremen’s Association of Chicago. Mr. Gross is general car foreman of 
the Baltimore & Ohio Chicago Terminal at Chicago. 
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During September, October and November, steam 
end-valves are checked, packing renewed and regula- 
tors are reconditioned. Inside steam valves on passen- 
ger and baggage cars are checked, and all steam train 
lines that need repairing or wrapping are taken care of 
while the car is on the pit. Metallic steam connectors 
are changed and gauged to see that they have proper 
clearance above the rail, and all air and signal hose are 
also changed. We have found that by changing air hose 
we have eliminated a number of air hose failures on 
passenger trains due to clutches pulling off. This may 
be caused by having air hose coupled within a few inches 
of the metallic connector, and with the steam pressure 
used in the winter months, it creates considerable heat 
which takes the life out of the rubber. 


Periodic Work Done in Advance 


Air brakes are cleaned during the spring, summer and 
fall months as much as possible, which leaves us a car 
to place in winter service that does not require anything 
whatsoever, with the exception of regular maintenance. 
This permits us to use the men that are assigned to peri- 
odical duties on other types of work, to give journal 
boxes the attention they require during the months of 
December, January and February. 

During July, August and September, we paint vesti- 
bules, platforms and steps to keep them in a presenta- 
ble condition during the bad months when salt used on 
the steps has a tendency to discolor and deteriorate the 
metal. Also, at this time the weather stripping is 
checked and renewed where needed. 

To set up a program that should be followed at all 
terminals, we should endeavor to follow this outline. 
All air brakes should be cleaned and given periodical 
attention during spring, summer and fall months. Jour- 
nal boxes should be given periodical attention the latter 
part of November and the first week of December. This 
applies to regular scheduled trains and cars. When giv- 
ing boxes periodical attention, all journal bearings 
should be thoroughly hammer tested, wedges gauged. 
and worn boxes renewed. All brake rigging is thor- 
oughly checked and wheels receive special inspection. 
A most important factor for operating passenger cars 
during winter months is closer observation by all super- 
visors, Inspectors and box packers, to prevent man- 
failure detentions on the road. 


Hand Test Journal Boxes on Arrival 


I would suggest that box packers meet passenger 
trains immediately upon arrival at terminals. At this 
time they should raise the box lids and feel the journals 
to see if any are running above normal running tem- 
peratures. Through this operation we have found a 
number of defective bearings which would have been 
potential hot boxes. I know this method has prevented 
a number of detentions on line of road. On arrival at 
the coach yard, care should be taken to see that all ice 
from toilets and lavatories that has formed on the brake 
rigging, especially where we have truck-mounted brake 
cylinders, is removed as this has caused brakes to stick 
due to the levers fouling against ice formations on the 
trucks bolsters. When the train is given a brake test 
with the portable truck brake testing machine (with 
temeprature ranging from below zero to 15 deg. above). 
all cars should be given a little alcohol in the brake pipe 
and forced back through the train by air pressure to 
prevent brakes sticking due to valves freezing up as 
considerable moisture gathers in brake pipes from con- 
densation. No cars should be left with ground air at- 
tached and going through the train lines, as this mas 
cause considerable brake sticking after dispatchment 
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While cars are standing in the coach yard, air should be 
used only when making brake tests. 

When we have snow to any extent, all snow should 
be blown from the cars as much as possible and cleaned 
out of the couplers and knuckles as this may cause fail- 
ure of the knuckle to seat properly due to snow and ice 
being packed in the operating features. Ice formation 
should be cleaned and removed from generators and 
other parts that collect ice in transit. 

Another item is the complaints from trainmen with 
respect to baggage car doors not closing properly. It 
would be well to assign an inspector to make a special 
inspection of baggage car doors to make sure that they 
fit properly, have operating features OK and weather 
stripping in the best condition. 

A matter of extreme importance is the necessity of 
getting in touch with the stores department to find out 
what material is on hand and due, to be sure you have 
the material required for winter maintenance of pas- 
senger cars when needed. 

Unless you do this, the stores department will con- 
tinue ordering material based on monthly consumption 
that has been used on re-conditioning work and you 
will not have the type of material required for winter 
maintenance. This applies mostly to steam heat equip- 
ment. 


Expandable 
Emery-Cloth Holder 


An expandable emery-cloth holder for use in truing worn 
Bakelite bushings of AB valves and Bakelite or brass 
bushings of other air-brake equipment has been developed 
by the shop forces at the Union Pacific’s Omaha, Neb., 
shops. The holder consists of two semi-circular brass 
halves fitting together to make a cylinder 3% in. in diame- 
ter and 234 in. high to which the abrasive is attached. On 
top of the circular surface is a boss 1% in. square and 
% in. high. A double-handle wrench fitting over this 
boss is used to turn the holder for the abrasive operation. 

A taper pin, fitting in a taper hole between the two 
halves of the holder, is used to expand the holder to 


Expandable emery-cloth holder with a piece of used emery cloth 
torn off at one end to show how the cloth is held 
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Principal parts of the expandable emery-cloth holder 


accommodate small variations in diameter of different 
bushings and increase or decrease abrasive pressure in 
the truing operation. The pin has 134 in. of 3-in. thread 
on the smaller end to which a nut is applied. When the 
two halves of the holder are together, tightening this nut 
draws the taper pin through the hole and expands the 
holder. The pin is relieved to a flat surface on each of 
two sides so that in effect it acts as a wedge rather than 
a taper pin. 

The semi-circular holder halves are held in alignment, 
but permitted a small amount of movement towards or 
away from each other by means of two long screws in- 
serted through holes in one half and threaded into appro- 
priate holes in the other half of the holder. These holes 
start in the circumference and are, of course, at right 
angles to the straight junction surfaces. The holes are 
spaced so as to clear the taper hole and pin at the center. 

A strip of emery cloth, 234 in. wide, is wound around 
the assembled holder, the ends being held in place by the 
small double-screw retaining plate, illustrated. This plate 
fits in a recess, 14 in. wide and 1% in. deep, cut in the 
circular surface at one end of the holder halves. The 
plate is held by two small screws with heads fitting in 
countersunk holes so that they do not project above the 
surface. 

The principal advantage of this particular type of 
abrasive holder in reconditioning AB valves is its con- 
venience for work at the air-brake repair bench and the 
fact that a minimum amount of material is removed in 
truing the worn cylinders. 


MECHANICALLY REFRIGERATED CAR TESTED.—Tests of the 
first mechanically refrigerated railway car to be placed in 
operation are now being completed on the Canadian Na- 
tional. The car, designed in Vancouver, B. C., by the Do- 
minion Fisheries Experimental Station, recently took a ship- 
ment of Delnor frozen fruits and vegetables from New West- 
minster, B. C., to Edmonton, Alta., as the first in a series of 
experiments which will extend into next summer. The ex- 
perimental station’s observer on the trip said that the tempera- 
ture in the car was held at 12 deg. below zero most of the 
way, that unloading temperature was 10 deg. below and that 
once on the trip, as a test, the temperature was driven down 
to 17 deg. below. One freezing unit was used on the car. 
Next summer tests will be run to determine how cold prod- 
uce can be kept in hot weather by one unit. The freezing 
unit can, by the flip of a switch, be changed to a heater to pre- 
vent freezing in sub-zero weather. 
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ELECTRICAL SECTION 


Brushes for Diesel-Electrics 


AL rtuoucu considerable research and extensive testing 
has been applied to brush operation by excellent talent 
and facilities, purely scientific studies of what is known 
as “brush phenomena” have yet to reduce brush operation 
to mathematical equations. We must, therefore, draw 
from experience that data which will best serve our pur- 
pose to attain better understanding of practical operation. 
It is not a cut and dried business. There are things we 
don’t know. It is often a matter of cut and try. 

There are quite a few types of brushes,—made of 
various raw materials. These have been designed for the 
many types of electrical applications ranging from four 
volts to a few thousand volts, and in current from mil- 


liamperes to over two hundred amperes per square inch: 


of contact area. There are graphite brushes, copper- 
graphite brushes, various percentages of metals and 
graphite, carbon brushes, silver-graphite brushes and 
electro-graphitic brushes. 

Electro-graphitic is the term used to indicate a carbon 
material which has been graphitized by raising the temper- 
ature of the carbon to an extremely high level in an elec- 
tric furnace. This treatment increases the electrical and 
thermal conductivity of the carbon material, causing it 
to be highly refractory and very tough. It was originally 
designed for railroad service which requires the carrying 
of heavy overloads, running cool at high temperatures 
and resistance to mechanical shock. 

The procedure for the manufacture of the electro- 
graphitic brush is to compound a mixture of various types 
of carbons in powder form. This is then mixed with a 
suitable binder, usually pitch, tar or resins, and pressed 
hydraulically in a die at a number of tons per square 
inch. Some brushes are pressed in ranges of ten to six- 
teen tons per square inch, depending on what density and 
strength are required. 

The pressed block of carbon held together by the binder 
constitutes the old carbon brush used years ago on motors 
and generators. It was hard, somewhat abrasive, and it 
carried sufficient current to perform on the old designs 
which were confined, in the old days, to current densities 
below 40 amp. per sq. in. and to low peripheral speeds. 

This carbon block, after testing, is subjected to temper- 
atures approaching 6,500 deg. F., and it is in this process 
the chemical change takes place resulting in what is known 


as electro-graphitic material. Now we have an electro- 


graphitic brush material identified by a formula number. 
By testing, we find its hardness, its breaking strength, its 
specific gravity and its heat dissipation, and we know 
just where it stands in comparison with those same char- 
acteristics of other formulae. We do not yet, however, 
have a knowledge of its other characteristics which will 
determine its suitability in operation. 


Brush Characteristics 


Specific resistance is the electrical resistance in ohms 
per inch cube of the material. Measurement of this re- 


~ Abstract of a paper presented at a meeting of the Southeastern Railway 
Diesel Club, Jacksonville, Fla., October 9, 1948. 
tEngineer, Morganite, Incorporated, Long Island City, N. Y. 
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By Walter F. Fauerbaech;{ 


Good brush performance re- 
quires carefully controlled 
manufacturing and some prac- 
tical operating experience 


sistance is not only very useful to the brush manufacturer 
as an excellent check on the uniformity of the material 
from batch to batch, but the resistance itself plays a 
definite part in the overall characteristic of the brush. 
It represents from 10 to 15 per cent of the wattage loss 
caused by friction and contact resistance. 

Coefficient of friction is a characteristic which de- 
termines a good portion of the heat losses in operation. 
It is of vital importance on applications where high 
peripheral speeds are encountered. These commutator 
speeds at times reach as high as 10,000 ft. per min. 

Contact drop is the most valuable property a brush pos- 
sesses and it is the secret of success in commutation. It 1s 
measured in voltage loss between the brush and the com- 
mutator. It accounts for a high percentage of the total 
voltage losses. Its influence on all machines directly de- 
termines the quality of the commutation. 

These three factors, resistance, friction and voltage 
drop are important not only unto themselves but are inter- 
related and influenced by each other so that the overall 
characteristic is that which identifies a grade of brush as 
a suitable prospect for success on a given application. 

Determination of these characteristics in the electro- 
graphitic material is made by running brushes on a rotat- 
ing test unit; a test machine used for all grades of that 
particular type. 

Such testing is conducted under controlled conditions 
in which all factors must be known,—such as the type 
of copper in the collecting surface, the condition of the 
rotating member as to balance and vibration, the concen- 
tricity of the commutator and condition of its surface as 
to oxide films, or the lack of them. The accuracy of 
brushholder measurements, brushholder alignment, exact 
spring tension, voltage, current, speed, temperature and 
humidity must all be known quantities. The comparison 
of many grades made in this exacting manner influences 
the selection of grades for commercial testing. 

While these finely controlled laboratory tests are essen- 
tial in making comparisons, one grade to another, there 
are of course additional test facilities designed to de- 
termine the durability of brush materials under far less 
favorable conditions. These tests are designed not only 
to simulate operating conditions in the field, both elec- 
trically and mechanically, but to provide even more rugged 
conditions. 

To complete the story of the manufacture of the brush- 
es, the finished material is cut and ground to size and 
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shape, holes are drilled and undercut to provide for the 
knot which helps to anchor the tamped pigtail, the termi- 
nals are pressed on the outside end of the pigtail and the 
brush is given final inspection before shipping. 


Application of Brushes 
Electrical manufacturers choose grades of brushes for 
new designs by means of factory stand tests under various 
speeds and loads with the aim of selecting that grade 
of brush which will give the best commutation, temper- 
ature rise and efficiency. 
The Diesel-electric locomotive motors and generators 
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Abuses in operation of electrical equipment 

Tests of brushes on railroads serve to illustrate that 
on identical equipment, motors and generators, brush per- 
formance and brush life vary widely from one railroad 
to another, and from one division to another of the same 
system. No two brush applications are identical. No 
two applications on the same locomotive or on the same 
truck are identical. 

The eventual deterioration of the ideal performance 
of new, or newly reconditioned equipment comes to light 
in railroad service more quickly than experienced in any 
other service because of the variations in operating con- 
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Contact-drop and current in each half of a two-piece radial brush on a commutator having a high bar and two flat spots 


of today are inherently good commutating machines and 
little difficulty is experienced due to poor commutation 
under reasonable conditions of operation. 

The factors affecting commutation and proper brush 
performance are as follows: 

Balance of the armature 

Concentricity of the commutator 

Spacing and alignment of the brushholders 

Clearance of the brushholders from the commutator 

Clearance of the brushes in the holders 

Equalized and proper spring tension 

Proper undercutting of the commutator mica 

Setting of the holders with respect to electrical neutral 

Atmospheric conditions 

Hunnidity 

In the testing of brushes under actual operating condi- 
tions on the railroad, additional factors must be reckoned 
with as follows 

Vibration due to road bed 

Sustained high temperatures and variation of temper- 
atures 

Oil vapor 

Abrasive dust 
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ditions, continual vibration, often severe, unfavorable 
weather conditions, continually changing temperatures 
of equipment and conditions of commutation in transition. 

It is the job of the brush manufacturer to provide a 
brush which will satisfactorily perform under all road 
conditions encountered, and with it, provide brush life 
and economy of operation. 


Inspection 


Inspection of brushes on Diesel-electric locomotives 
does not differ from the standard procedures applying 
to any other type of direct current rotating equipment 
but additional keenness of observation is desirable and 
also rewarded. 

The experience of riding locomotives and inspecting 
the commutators at the end of each run has proven the 
theory of the ever-changing film on the commutator and 
the fact that commutator appearance records the story 
of the performance of the locomotive. The identity of 
the engineman who last handled the locomotive may 
frequently be determined by examination of the com- 
mutators. 

Slight discoloration of bar edges due to an irregular 
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operation often recovers during the following trip to a 
uniformly polished commutator. In some cases, more 
severe, it will take several trips for the commutator to 
completely recover. That recovery, incidentally, is the 
mark of a very desirable traction brush. 

Commutators of locomotives operating alternately in 
freight and passenger service tell the story of the latest 
run. A heavy freight movement will in some cases remove 
a highly polished film from the commutator and a later 
smooth passenger run without incident will restore an 
aa film. This is due largely to the amount of current 

ow. 

On inspection, the condition of the commutator acts as 
a guide to detect trouble in the motor, the generator or 
anywhere in the transmission system. Almost all troubles 
are written on the face of the commutator. 


Maintenance 


There is no maintenance of the brush itself. It is 
either good or bad, which determines whether it is left 
to run or be discarded. 

The maintenance in connection with brush operation is 
in the brushholders, the spring tension and the commu- 
tator. Brushholders should be set as prescribed by the 
electrical manufacturer. It is 14 in. from the commutator 
surface. This is important to the stability of the brush, 
and that clearance should be maintained, when com- 
mutators are turned. 

On inspection of brushholders in the back shop, it is 
desirable that the brushholder spring pin be checked for 
wear and that the pin itself has not worn into the softer 
material of the cast brushholder. This happens on 
some of the older equipment. The effect of this condition 
on brush operation is to set the finger on the top of the 
brush at an angle which does not permit equal distribu- 
tion of pressure on each half of the split motor brushes. 

The brushholder pockets should be maintained free 
from burrs, beads or blistered due to flash-overs. On the 
older equipment, the clearance in the brushholder pockets 
should be checked in back-shop inspection. 

The brushes themselves are manufactured to a total 
tolerance of .004 in. on the thickness dimension. This 
should permit .004-in. clearance between the maximum 
size brush and the minimum size holder. Worn holders 
cause tilting of the brushes in the boxes which, particu- 
larly in radial operation on reversing units, can cause 
chipped brushes. 

Brushholder spring tension should be adjusted during 
back shop inspection to the specification of the electrical 
manufacturer. Unequal spring tension causes uneven 
brush wear and in extreme cases wearing of the commu- 
tators in paths due to excessive current flow in that path. 

Dollars and cents costs of brush operation can in many 
cases be reduced by the establishment of a standard 
dimension at which brushes are to be removed for wear. 

This depends largely on the service miles between motor 
inspections. Units operating in short runs can utilize 
much more of the brush than those running from one to 
four thousand miles between inspections. In the latter 
cases the inspectors are justified in removing a brush 
which is nearly worn out rather than to risk trouble on 
the road due to short brushes. On short runs, however, 
the established maximum should be obtained. 


Split Brushes 


Split brushes have been in use on stationary machines 
for some time. During the past few years. they have 
been applied to traction applications replacing the one- 
piece brush. Their use has been justified especially on high 
speed commutators for two outstanding reasons, both 
having to do with commutation. 
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The use of two sections provides an electrical resistance 
between sections which is a distinct advantage in thr 
damping of circulating currents. It has been found als: 
that the two sections will maintain more intimate contact 
with the commutator and provide more points of contact 
for efficiency of current collection. Their use on some 
machines has considerably improved commutator condi- 
tions over those with the one piece brush and has resulte:! 
in lower commutator maintenance costs. 

Slow speed switching equipment has not been affecte- 
so seriously and some railroads continue to use the les~- 
expensive, one-piece brush with good results. 


Sanding of Brushes 


Generally speaking, the sanding of brushes is desirable. 
This is particularly true on low-voltage units where the 
generator output or motor speed is seriously affected 
until the brushes have become well seated. On traction 
equipment however, this practice is inconvenient. 

On new equipment, brushes have been run in to a sat- 
isfactory seat at the plant of the manufacturer in the 
final testing of the equipment. The other occasion for 
applying complete new sets of brushes is in the back shep 
where again the assembled motor is usually run in its own 
bearings and the brushes at least partially seated. How- 
ever, on railroads no difficulty has resulted from the in- 
stallation of new unseated brushes. 


Commutator Film 


Occasionally, brushes are judged by the complexion ct 
the film they produce on the collecting surface in such 
general terms as “a nice chocolate color,” or “‘darker than 
I like to see it,” or “not enough polish,” etc. This type 
of generalizing has on some occasions graduated into the 
class of “it looks like a high friction film to me” or “there 
is too much—or too little film.” 

From the practical point of view, a commutator or ring 
surface with a polish is highly desirable and to be pre- 
ferred over those which are dull. 

We know that film on the collecting surface is the result 
of the rubbing action between it and the brush. We know 
that the nature of that film is determined by a considerable 
number of factors among which are the material of the 
collecting surface, the characteristics of the brush mate- 
rial, the current flow. the quality of commutation, the 
humidity, impurities in the air including dust, chemica! 
fumes, etc. 

We also know that films change readily with changes 
in these conditions, but we do not know as yet, how t 
reconstruct one specific film even under controlled con- 
ditions of laboratory experimentation. 

As to film, the most satisfactory brush is that whic> 
under normal conditions will provide one—and_ whic) 
will replenish it, should it be removed due to momentary 
distress in commutation. 


Brush and Commutator Wear 


There are two distinct kinds of brush wear on all appli- 
cations. These are mechanical wear, that is, wear due: 
abrasion, and electrical wear. Given a good commutator 
concentric and smooth, mechanical brush wear is a verv 
small percentage of total wear. The major cause for 
brush wear is the disintegration of the brush material dsc 
to arcing between the brush and the commutator. 

The application of too heavy spring tension will wea- 
commutators. The application of light tension will cause 
bouncing of the brushes and wear of the commutator due 
to arcing. Particles of hard dirt under the faces of th: 
brushes is another cause for commutator wear particr- 
larly on railroad equipment. 

(Continued on page 742) 
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Eries Radiotelephone System 


"Wo increase the efficiency and safety of train operation, 
the Erie has made a large space radio installation on 347 
miles of main line between Marion, Ohio, and Salamanca, 
N. Y. Fourteen wayside offices, 15 cabooses and 16 
Diesel-electric locomotives are included in the initial in- 
stallation. The locomotives are the double-end type, with 
complete radio equipment in each cab, thus totaling 32 
independent sets of locomotive radio apparatus now in 
service. One of the outstanding features of the installa- 
tion is the provision for radio communication between ad- 
jacent radio equipped wayside offices in either direction 
in case sleet causes damage to pole lines. When such 
damage occurs and interrupts the dispatcher’s telephone 
circuit (wire), which extends over a division, his means 
of dispatching trains may be restored in the emergency 
by establishing a radio link to patch the interrupted sec- 
tion. In the event of wire line prostration over greater 
areas, an emergency radio relay communications network 
is available for the control of traffic along the right of 
Way. 

This project culminates nearly two years of extensive 


Radio telephone equipment as used by a trainman in the caboose 
cupola 


study and experimentation on the part of the railroad’s 
communications and operating departments, and the 
Farnsworth Television & Radio Corporation. Extension 
of the system is in progress eastward from Salamanca, 
N. Y., to Jersey City, N. J., which will cover an addi- 
tional 537 miles of main line trackage. Thirty-seven 
wayside offices, 20 cabooses and 13 Diesel-electric loco- 
motives, each with an independent radio set in the cab at 
each end (26 locomotive radio sets) are included in this 
project. When completed in 1949, the radio communi- 
cation system will be in operation over 884 miles from 
Jersey City to Marion, or approximately 85 per cent of 
the Erie’s main line between Jersey City and Chicago. 
It is believed that this will be the most extensive radio 
communication system on any railroad in the United 
States. 

The installation between Marion and Salamanca in- 
volves three divisions—the Kent, Mahoning and Mead- 
ville—which were selected first because they present all 
the complex problems encountered in freight and pas- 
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All communication equipment is 
operated on 110-volt a.c., with 
4-kw., 32-volt axle-driven gen- 
erators supplying caboose power 


senger train operations—heavy grades, curves, single 
and multiple track, and weather conditions. The Kent 
division extends 116 miles east from Marion to Kent, 
Ohio; the Mahoning division 129 miles to Meadville. 
Pa.; and the Meadville division 102 miles to Salamanca. 
The dispatchers for these divisions are located at Marion, 
Youngstown and Salamanca, respectively. 

Double track is in service for 277 miles of the 347- 
mile section between Marion and Salamanca, via Youngs- 
town, and single track for the remaining 70 miles—28 
miles between Leavittsburg and Pymatuning, 6 miles 
between Youngstown and Pymatuning, 26 miles between 
Shenango, Pa., and Meadville, and 10 miles between 
Waterboro, N. Y., and “RH” tower. Between Marion 
and Salamanca, the railroad crosses -five river valleys, 
in which severe fog presents poor visibility conditions 
during some seasons of the year. The maximum ascend- 
ing grade in either direction in the territory is 1.1 per 
cent. Train movements are governed by time table, train 
orders and automatic block or centralized traffic control. 


Traffic 


The traffic in each direction daily between Marion and 
Salamanca averages one express, three passenger and 
twelve freight trains, and extras as required. Thus the 
total number of trains in both directions averages about 
35. The maximum tonnage handled ranges up to ap- 
proximately 7,000 tons, with the exception of manifest 


The rotary converter which operated from the 32-volt power in 
the caboose and produces 110-volt, 60-cycle, a.c. power for the 
radio set 
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freight trains, which range up to about 5,500 tons. Of 
the 16 radio-equipped Diesel-electric locomotives used 
in handling the traffic, 9 are assigned to freight service 
and 7 to passenger service. 


Space Radio Throughout 


Low-powered 15-watt space radio equipment. operating 
in the mobile units under the assigned call letters, WSVD, 
is used for all communication between the head and rear 


Transmitter, power supply and receiver units—These are plug-in 
devices which are removed for servicing 


ends of trains, trains and wayside stations, trains within 
the radio range, and between wayside stations. Crews of 
both freight and passenger trains are to be supplied with 
lightweight walkie-talkie radios, so that they can, when on 
foot beside or at the ends of trains, talk directly to their 
conductors or other crew members, or to the crews of 
other nearby radio-equipped trains or 24-hour offices. 

The equipment in each locomotive cab consists of a 
radio control unit and attached Aviometer type hand set 
on the engineer’s side, and a loudspeaker on both the 
engineer’s and fireman’s side. A similar control unit, 
hand set and 15-ohm Racon loudspeaker are located in 
the center of each caboose in a manner as to be con- 
veniently reached from the floor or cupola. A desk-type 
control unit with a built-in loudspeaker, and a separate 
Western Electric Type F-3 handset are in service at 
each wayside control office. In either instance, the push- 
to-talk switch is pressed when placing a call and released 
for the reply to come in over the loudspeaker. 

The system’s V.H.F. 15-watt transmitters and receiv- 
ers are dual frequency units, with the Erie’s end-to-end 
and train-to-wayside frequencies (160.05 me. and 159.09 
mc. respectively) utilized. The walkie-talkie units op- 
erate on the point-to-train frequency. 


Fourteen Wayside Offices 


There are fourteen 24-hour wayside offices where radio 
control equipment was installed, spaced at approximately 
even distances to give coverage over the entire 347-mile 
route between Marion and Salamanca. Beginning at the 
west end, they include Marion, Mansfield, Creston, Silver 
Creek, Kent, Leavittsburg, and Youngstown, Ohio; 
Pymantuning, Meadville, Cambridge Springs, and Corry, 
Pa.; and Falconer Junction (Jamestown), Randolph and 
Salamanca, N. Y. 

The transmitters and antennas controlled by nine of 
the wayside offices are located right at those offices. On 
the other hand, however, the transmitters and antennas 
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controlled by five of the offices are located several miles 
away, because of irregular terrain. 

Wayside and mobile stations are normally tuned to the 
point-to-train frequency. When the train-to-wayside fre- 
quency is in use, other mobile units within range can use 
the end-to-end frequency for intra-train or inter-train 
communication without causing interference. The mobile 
station operator must depress a button on the control 
panel to use the end-to-end frequency. When the user 
of a mobile circuit is through using the end-to-end fre- 
quency, the transmitters and receivers automatically re- 
adjust themselves to the train-to-wayside frequency, thus 
eliminating the possibility of human error, which might 
result in mobile units not being on the train-to-wayside 
frequency when a 24-hour office had to reach a train 
within radio range of the wayside station calling. 

The dispatcher on any of the three divisions can, when 
necessary, talk to the conductor, engineer or other crew 


The caboose generator regulator is the same as those used for 
car lighting generators 


member on any train under his jurisdiction. To do so, 
he calls the 24-hour operator's office nearest to the train 
on the dispatching telephone circuit. The operator then 
connects the dispatcher’s circuit to the radio system and 
the necessary conversation may be carried on. 


Caboose and Locomotive Equipment 


The radio transmitter, receiver and a power rectifier 
on each caboose are in a sheet-metal case under one of 
the seats. On the locomotives, this equipment was in- 
stalled similarly in the nose of each end, and new Diesel- 
electric locomotives, now on order, will be delivered al- 
ready radio-equipped. 

All radio equipment and control units are the unitized 
plug-in type, so that defective units may be replaced in 
the field in a matter of seconds, and so that routine main- 
tenance checks may be made with a minimum amount oi 
effort. Each transmitter, receiver, power rectifier, con- 
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trol unit and power converter is mounted on separate 
chassis. While only one frequency is used by wayside 
stations, dual-frequency transmitters and receivers are 
in service at all wayside points, so that they can be re- 
placed by any mobile transmitter and receiver or vice 
versa. Weight of all the equipment is minimized by use 
of aluminum chassis and covers, which also eliminate 
any chances of corrosion. All wiring on the cabooses 
and locomotives is in steel conduit with Crouse-Hinds 
fittings. 


Wayside and Mobile Antennas 


The antennas at the wayside stations are the 14-wave 
type mounted 80 to 85 ft. in the air atop guyed wood 
poles set in the ground about 9 ft. The antennas on the 
cabooses and locomotives are known as the “firecracker” 
type because of their resemblance thereto. On the loco- 
motives and cabooses the antenna is connected to the 
radio equipment by 52-ohm coaxial cable, which is also 
the case at the wayside transmitting stations except where 
a cable in excess of 50 ft. in length is required and, in 
which case, heavier type coaxial cable is used. 

The main element of the wayside antennas is grounded 
so that in the event that it is struck by lightning, a mini- 
mum risk to equipment and personnel is involved. The 
antennas on the mobile units, likewise, include this fea- 
ture, so that electrical charges will not accumulate on 
them and, thus, become a hazard to operating or service 
employees. The mobile antennas are low in height,—less 


Power for the train radio 
system is furnished by ` 
an axle-driven generator 
and botteries which are 
house din a cabinet under 
the floor of the caboose 


than 12 in.,—so that bridge, tunnel, shop and other 
clearances can be passed. 


Power Supply 


All mobile and fixed station radio equipment is oper- 
ated on 110 volts a.c. Commercial a.c. is used to power 
the wayside radio transmitting, receiving and control 
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equipment. Power for operation of the equipment on 
each caboose is furnished, through a 110-volt a.c. Eicor 
regulated rotary converter, by 25 cells of Edison Type- 
AH6 nickel-iron-alkaline storage battery, rated at 32 
volts, 225 amp.-hr., on charge from a 4-kw. Safety Car 
Heating & Lighting Company belt-driven axle-generator. 
The converter is located separately from the radio equip- 
ment in a ventilated compartment inside the center of the 
car, and the storage battery is arranged in 5 trays, includ- 
ing 5 cells each, in a steel ‘battery box under the caboose. 
Power connections between the batteries and radio 
equipment are in heavy shielded conductors, the shield of 
which is grounded, to minimize induction of noise. 

On the locomotives, power is obtained from the loco- 
motive storage battery, also through a 110-volt, 2.7-amp. 
60-cycle a.c. Eicor regulated rotary converter, located in 
the nose of the locomotive with the radio equipment. 
Walkie-talkie sets are powered by a small Willard lead- 
acid type storage battery, with provision for charging 
facilities at four division points,—Marion, Kent, Mead- 
ville and Salamanca. 

The generators and the batteries assembled in boxes 
are suspended from the underframes. Generator regulat- 
ing equipment and load-voltage regulators are installed 
in lockers inside the cabooses. Generators, batteries and 
regulating equipment have been retired from carlighting 
service in passenger train cars. 

Most of the batteries are 22 to 25 years old, although 


-some are a few years older. They test 80 per cent or more 


of their rated capacity (225 amp.-hr. at the 5-hour rate). 


However, the load demands are relatively light, the only 
load being the rotary converter which has an input rating 
of 16.6 amp. when operating at capacity, compared to the 
normal rate, 45 amp., of the A6 cell. The present battery 
capacity, therefore, is sufficient to provide an operating 
reserve of approximately 15 hours when the maximum 
load is continuously connected. 

The 4-kw. generators have ample capacity to carry the 
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present loads and, at the same time, to charge the batteries 
at an average of the normal rate. Since the maximum 
generator voltage exceeds the maximum d.c. voltage 
rating of the rotary converter (40 volts), the output of 
the generator-battery system is supplied to the rotary 
converter through a load-voltage regulator, set to a value 
of approximately 32 volts, as a means of improving the 
overall regulation. The regulation incorporated in the 
rotary converter consists of a centrifugal governor which 
acts to increase the field strength by reducing resistance 
in series with it when the speed increases and conversely 
when the speed decreases, thus holding the speed 
substantially constant. 

The generator-battery system was selected as caboose 
power supply primarily because of the dependability and 
economy of operation it has demonstrated on passenger 
train cars. Contributing to its operating economy is the 
fact that it is an all-electric system and therefore, can be 
maintained by the personnel of the electrical depart- 
ment. 

Facilities for inspecting, flushing and, if necessary, 
yard-charging the batteries have been provided in Marion 
yards. The equipment for yard-charging consists of a 
motor-generator having a d.c. rating of 200 amp. at 55 
volts, which will charge four batteries at an average of 
the full normal rate, or a smaller number at boost rates. 
The radio cabooses are scheduled to be brought to Marion 
yards for inspection at intervals averaging every ten days, 
but not exceeding two weeks. 

To facilitate converter service on quick-turn-about 
Diesel-electric motive power, special plug-in, quick- 
disconnect plugs permit the replacement of converters 
in a matter of a few minutes, so that routine, as well as 
important converter service may be performed off the 
locomotives. Similar plugs are in service with the con- 
verters on the cabooses. 


Maintenance of Equipment 


Because all units of the system are the unitized plug-in 
type, major service work is performed at a single main- 
tenance shop at Marion. Since all mainline Diesel-electric 
locomotives operating over the three radio-equipped 
divisions are serviced at Marion, opportunity is provided 
to inspect all mobile equipment regularly. When equip- 
ment failures occur elsewhere, local communications 
repairmen change out equipment with spare units which 
are part of their regular supplies, and ship back the defec- 
tive equipment to Marion for repair. Shipping cases are 
provided for this purpose. 

The fixed station units on the three divisions are ser- 
viced and maintained by the division communications 
maintainers, subject to general technical supervision of 
the chief of the Marion radio shop. All these employees 
are sent to Fort Wayne, Ind., where they receive a week’s 
training course in the manufacturer’s factory to acquaint 
them with equipment and service procedures. 

This project was planned and installed by the Erie 
forces under the direction of F. H. Menagh, superinten- 
dent of communications. The major items of radio com- 
munication equipment were furnished by the Farnsworth 
Television & Radio Corporation. 

As part of the project now under way for extending 
the radio system east from Salamanca to Jersey City, an 
additional 20 caboose are being equipped with generators, 
batteries, converters and radio instruments similar to the 
equipment on the first 15. Similar facilities for inspecting 
and maintaining the batteries are to be established at 
Hornell, N. Y. It is expected that the system will be ex- 
tended west from Marion to Chicago in the near future, 
thus covering entirely the Erie’s Chicago-New York main 
line. 
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Brushes for 
Diesel-Eleetries 
(Continued from page 738) 


The combination of brushes and commutators is the 
heart of the direct current motor or generator. Mis- 
application of the brush can be, and sometimes is responsi- 
ble for undesirable commutator conditions. 

An improperly applied brush can cause smutting of the 
commutator bars, blackening of the entire surface of the 
commutator and burring of the bar edges, all of whick 
are to be classed as electrical brush faults. 

Mechanically, a mis-applied brush can thread the com- 
mutator and groove it to an extent requiring grinding or 
turning which are the really expensive items of mainte- 
nance of electrical equipment. 

It is equally true that the condition of the commutator 
has just as much bearing on the overall performance ot 
the unit in traction service as does the brush and the 
brushholder. The art of commutator maintenance, par- 
ticularly for high speed equipment is just as important 
as the building of the commutators in the plant of the 
manufacturer. 

It is important, therefore, that in our consideration of 
brush performance, we give adequate attention to the 
commutator and its influence on general operation. 

The illustration is an oscillograph record which shows 
the effect of a commutator having a high bar and two flat 
spots. The test equipment here consisted of a commuta- 
tor 10 in. in diameter, having 100 segments with a pitch 
of .314 in. The speed varied from 1700 to 3700 r.p.m. 
and the peripheral speed 4450 to 9700 ft. per min. The 
current varied from 35 amp. to 47 amp, per sq. in. The 
brush was 1 in. wide and 34 in. thick. 

The method adopted in these tests was to divide the 
brush into portions circumferentially. The two halves of 
the brush were insulated from each other and from the 
brush box but rigidly stuck together to ride as a single 
brush. 

In order to imitate conditions that are often met in 
operating practice, commutator segment No. 1 was 
raised approximately .0005 in to provide a high bar. Seg- 
ments No. 52 and No. 53 and also segments No. 72 and 
No. 75 were rubbed down approximately .0005 in. to 
provide flat spots of two and four bars respectively. 

By means of an oscillograph the current in each half 
of the brush was determined and the contact drop meas- 
ured. It will be noted on this oscillogram that when the 
brush comes in contact with the high No. 1 segment. the 
voltage drop increases about 500 per cent and that the 
current is divided between the two halves of the brush in 
accordance; with the manner in which the brush make: 
contact with the commutator. 

At the high bar the brush leaves the commutator com- 
pletely for about three segments. The leaving edge then 
touches the commutator and bounces off, the entering 
edge touches and bounces off and the same cycle is re- 
peated at shorter intervals. 

Stability of contact drop and current collection decs 
not quite recover to normal when the brush hits the low 
bars and a similar bouncing of the brush takes place. 

The effect seen in these oscillograms are those of a 
stationary test unit mounted on a solid bed plate and the 
vibration is at a minimum except for that provided by 
the high and low spots on the commutator. Locomotive 
operation with its often severe vibration and with the 
higher voltage and currents, provides a far greater effect 

The interruption of the brush-commutator circuii: 
draws arcs which are often of sufficient intensity to bur 
the commutator segments as well as disintegrate tke 
brush material. 
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Black Lighting for Cab Dials 


Fig. 1—Diesel-electric locomotive instrument panel arranged for 
ultraviolet illumination \ 


} 


Tue illumination of instruments in the operating cabs 
of Diesel-electric locomotives has undergone develop- 
ments in recent years which have advanced it to the point 
where it equals, if not surpasses, the best practice in 
other branches of the transportation industry, such as 
automotive and aviation. 


Incandescent Systems 


The original illumination methods copied those used 
for many years on steam locomotives. Standard incan- 
descent lamps were mounted in housings in front of the 
instruments. Slotted apertures were used to prevent too 
wide a light spread. When it became desirable to mod- 
ernize the operating cab, the same lamps were mounted 
behind the instrument panel, and slots were cut in the 
instrument rims to permit light to reach the scale plates. 

The size, amount of heat liberated, and access means 
necessary, have always made it impractical to mount 
standard-size incandescent lamp bulbs inside of the in- 
struments themselves. One modern development has 
been the mounting of miniature-size bulbs inside the 
instrument cases. The instrument and gauge manufac- 
turers have developed the special cases required. 

Incandescent illumination has the advantages of sim- 
plicity, low cost, and easy maintenance. With the older 
methods of light transmission, the illumination of the 
instruments was relatively inadequate, and difficulty was 
experienced in preventing glare from the instrument 
scale plate itself. These disadvantages have been prac- 
tically eliminated in the latest designs mentioned above. 


Ultraviolet Systems 


During World War II a system of ultraviolet illumina- 
tion was developed for aircraft instruments making use 
of invisible or “black” light, previously considered a lab- 
oratory curiosity but sometimes used on the theatre stage 
for novel effects. 

Night fighting and bombing required the adaptation of 
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Reading of Diesel-electric loco- 
motive dials made easy with no 
interference to the engineman’s 
ability to see ahead at night 


the pilots’ eyes to utter darkness, yet frequent instrument 
reference was necessary without destroying this dark 
adaptation. The ultraviolet system proved equal to these 
unusual requirements. Somewhat similar requirements 
are encountered in locomotive operation, so the same 
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Fig. 2—Diagrammatic sketch of ultraviolet lighting arrangement 
for Diesel-electric locomotive instrument panel 


principle has been adapted to the illumination of instru- 
ments on some Diesel-electric locomotives. 

The principles involved are simple. The instrument 
pointers and scale-plate figures are coated with a paint 
which glows or fluoresces in the dark while subjected to 
ultraviolet light. This paint is different from the phos- 
phorescent paints used on watches and clocks which glow 
continuously in the dark after having been excited or 
energized by a light source rich in ultraviolet. These 
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fluorescent paints are available in a variety of brilliant 
colors. Most of the paints used on the instruments have 
the same color in daylight as under ultraviolet light. 

The instrument scale-plates are painted a dull black to 
accentuate the pointer and figures and to prevent daytime 
glare. Except for the special painting the instruments 
are otherwise standard in all respects. 

The ultraviolet light source is the 4-watt RP12 “Black 
Light” lamp developed by the Lamp Department of the 
General Electric Company for aircraft use on 24-volt, 
d.c. circuits. With special circuit arrangements the 
lamps can be operated on the 75-volt d.c. battery circuit 
of the locomotive. The lamp is a double-contact, bay- 
onet-base type of the same physical size and shape as the 
standard automotive headlight lamp used prior to the 
development of the sealed-beam headlight unit. The 
bayonet pins are offset to prevent the bulb being improp- 
erly inserted in the socket. 

The RP-12 lamp emits energy in the ultraviolet band 
of the light spectrum, with sufficient spread into the 
visible range to appear to the eye as a light bluish color. 
The visible light is filtered out by a special glass filter 
built into the lighting fixture. 

A four- or five-unit instrument panel is illuminated by 
two lamps housed in a reflector-type fixture mounted in 
the locomotive cowl above and in front of the instru- 
ments. This cowl is shown at the top of Fig. 1. The 
filter glasses are removable for access to the lamps and 
sockets. 

Although the filtered ultraviolet light is invisible to 
the human eye as light, it does produce a fluorescence of 
the eyeball resulting in the sensation of a visible purple 
haze. Since all light, visible and invisible, obeys the laws 
of reflection, precautions are taken to arrange the angle 
of light projection onto the instruments so as to avoid 
any reflection to the operator’s eyes as indicated diagram- 
matically in Fig. 2. 

The RP-12 lamp is of the fluorescent type. A cathode 
heater is brought to incandescence by a momentary con- 
tact on the manual starting switch. When this contact 
is released, an arc strikes between the anode and cathode 
and continues until the circuit is opened. The lamp has 
excellent starting and operating characteristics over a 
wide range of voltages and temperatures. Its rugged 
construction makes it highly resistant to locomotive shock 
and vibration. 

A series resistor is used as a ballast in the same manner 
as domestic fluorescent lamp ballasts. The resistor is 
mounted as part of the manual starter switch. Since the 
RP-12 lamp will operate over a wide voltage range, dim- 
ming control is frequently built into the starter switch so 
that the individual operator can select his own illumina- 
tion level. 


Service Experience 


Service experience on several hundred locomotives has 
demonstrated the effectiveness of the ultraviolet system 
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Fig. 3 — Appearance 
of locomotive instru- 
ment panel under ul- 
traviolet light 


for locomotive use. Enginemen have accepted it and many 
have been outspoken in their praise. 

The absence of visible light in the cab coupled with the 
excellent legibility of the instrument markings permits 
instrument reading at a glance. This is advantageous 
under adverse conditions such as exist during a dark, 
rainy night when road-bed visibility is poor and distant 
vision must be maintained for safety. The striking color 
combinations used on the instrument color bands assist 
in making quick and accurate readings and present a 
pleasing appearance. 

Figure 3 shows a photograph of a locomotive panel 
with actual ultraviolet illumination of the instruments. 
Note that only the pointers and figures are visible. 

The dimming control provided in the original installa- 
tions is not widely used. A few enginemen do adjust the 
illumination level to suit their personal liking, but in 
most cases maximum intensity is used. 

The fluorescent paints were chosen to meet U.S. Air 
Corps specifications. 

Special identification is required for instruments with 
ultraviolet treated dials and pointers since in the daylight 
they appear the same as ordinary instruments. 


A meter-gauge Diesel-electric switching type locomotive in mixed 
train service on the Parana Santa-Catarina Railroad of Braxil— 
‘The locomotive is one of eight Alco-G. E., 70-ton units recently 
placed in service by this railroad 
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Sand-Drying Uniti 

The Mines Equipment Company, St. 
Louis, Mo., is introducing into the 
railroad field for use in drying locomo- 
tive sand, a unit known as the Type 
A-8 direct-heat,rotary dryer-screener, 
which, it is said, can automatically dry 
and screen sand at the rate of two to 
three tons per hour. It is driven by an 
electric motor and utilizes, for drying, 
the heat of an open flame produced by 
the combustion of either oil or gas. 

Essentially, the equipment consists 
of a feed hopper; a rotating-drum 
dryer fitted with baffle plate and a 
stack, and, at the discharge end, a 
rotating screen and a combustion 
chamber. The entire unit is mounted 
on a structural steel channel frame 
and, when properly installed, is sit- 
uated in such a manner that the dis- 
charge end is 8 in. lower than the feed 
end. 

Wet material is fed into the unit 
by gravity through the feed hopper, 
from which it is carried into the drum 
dryer by a screw conveyor. As the 
drum rotates the material showers off 
its baffle plates and, at the same time, 
is subjected to the direct heat of the 
flame. Each revolution brings the 
material closer to the rotating screen 


The Mines sand dryer as seen from the dis- 
charge end 


and also to the source of the heat. 
As the sand in a dried condition 
reaches the rotating screen, the latter 
separates the fine from the coarse 
material and both are discharged auto- 
matically through separate openings. 

The stack is located at the feed end 
of the heating drum, permitting an 
arrangement whereby the incoming 
sand in the hopper is preheated by 
contatct with the hot outer walls of 
the stack. As furnished, the stack 
terminates in a 10-in. collar to facili- 
tate extension (by the user) to meet 
installation requirements. The com- 
bustion chamber has a lining of in- 
sulating brick between the outside 
metal enclosure and the circular fire- 
brick interior. 

The rotary dryer drum and the feed- 
hopper screw are roller-chain-driven 
by a 2-hp. 220-440-volt, 3-phase, 60- 
cycle, totally enclosed, fan-cooled, 
ball-bearing motor. Power is trans- 
mitted through a right-angle worm 
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Feed hopper and rotating drum of the 
Mines locomotive sand-drying unit 


reducer (25-to-1 ratio) connected to 
the roller-chain drive shaft through a 
flexible-type coupling. 

These dryers can be supplied with 
any one of three different heating 
arrangements, viz, a low-pressure oil- 
burner and blower directly driven by 
a l-hp. motor; a high-pressure oil- 
burner for operation with compressed 
air, or a gas burner using either nat- 
ural or manufactured gas. To permit 
gravity feeding if oil is used, the oil 
supply tank must be situated not less 
than 15 ft. above the burner. If this 
arrangement is not practicable, an oil 
pump must be used. The unit is 13 
ft. 8 in. long, 4 ft. 6 in. wide; 3 ft. 
3 in. high and weighs approxiately 
4,500 tb. 


Air Reduction Introduces 
New Welding Process 


The Air Reduction Sales Company, 60 
E. 42 st., New York, introduced a new 
welding process to industry at the open- 
ing of the National Metal Show on 
October 25 at Philadelphia. This proc- 
ess, the feature of the Air Reduction 
exhibit, is known as the ‘“Aircomatic” 
process. It may be used for welding 
heavy sections of aluminum and alu- 
minum alloys at wire feed speeds rang- 
ing from 100 to 300 inches per minute, 
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permitting deposition rates far exceeding 
those attained by usual welding methods. 

A gas-shielded, metal arc method of 
welding, the Aircomatic process consists 
of feeding a consumable wire through a 
manually-operated welding “gun.” The 
metals being welded are shielded from 
the air by an inert gas. It is anticipated 
that this new process will have an im- 
mediate and widespread application 
throughout industry. According to the 
manufacturer, the manual units are now 
coming off the production line and will 
be generally available by the end of this 
year. Automatic equipment employing 
the same principles is also under devel- 
opment at this time. 

The application of the process to met- 
als other than aluminum and aluminum 
alloys is now under development in Air 
Reduction’s research laboratory. 

From an engineering point of view the 
problems surrounding this new approach 
have been many, involving new concepts 
of a combination of factors including 
current density, gas shielding and filler- 
wire feed speeds. Briefly, this new proc- 
ess involves feeding a consumable wire, 
which replaces the conventional non- 
consumable tungsten electrode, through 
the barrel of the welding gun. This 
filler metal carries welding current and 
an arc is maintained between the end of 
the wire and the work. Power is sup- 
plied from a standard d.c. welding gen- 
erator. 

With the Aircomatic unit, welding of 
aluminum may be performed in all posi- 
tions, namely, flat, horizontal, vertical 
and overhead. All of the standard joint 
designs may be welded in these positions. 
All the facility associated with metal-arc 
welding of steel is made available by 
this process, plus the advantages of a 
high deposition rate resulting in con- 
tinuous filler-metal feed and the absence 
of slag. According to Air Reduction, as 
far as it is now known, this is the first 
time that continuous wire feed has been 
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Schematic diagram of Aircomatic equipment for welding aluminum 
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The Aircomatic gun, wire reel, feed motor 
box and control box for the Aircomatic 
process 


employed for practical welding in the 
vertical and overhead positions. 

Argon has been found to be a satis- 
factory shielding gas for aluminum weld- 
ing. The welding grade of argon cur- 
rently supplied for Heliwelding is suit- 
able. 

For the welding of aluminum, as cur- 
rently provided in this process, only 
three sizes of filler metal are needed, 
3/64 in., 1/16 in. and 3/32 in. With 
these filler metal sizes the overall cur- 
rent range is 70-450 amperes which per- 
mits welding of metal thicknesses from 
\ in. up to 2 in. and more. 

The component parts of the Airco- 
matic unit are the welding “gun,” gas 
(argon) hose, concentric with which is 
the metallic tube for conveying the weld- 
ing wire, a three-conductor control ca- 
ble, feed motor box, control box and 
wire reel. The welding “gun,” which 
resembles an automatic pistol, is equipped 
with a trigger which readies the unit 
for welding and a “jog button” for feed- 
ing wire when not welding. To start 
welding, the trigger is depressed. It can 
be locked in the “on” position by means 
of a button. This starts the flow of 
shielding gas. Next, the electrode, 
which should project % to 34 in. from 
the gas nozzle (hence, the “jog button”), 
is scratched on the work. When arc 
voltage is established, the controls oper- 
ate to energize the feed motor and de- 
liver filler metal. The diagram shows 
the general paths of the argon shielding 
gas and welding current. 

For welding, the gun is held so that 
it points ahead in the direction of weld- 
ing. To terminate a weld when no 
welding current contactor is used, the 
arc is easily broken with a quick snap. 
If a contactor is used in the circuit, the 
operator need only release the locked 
trigger. 

The advantages of this unique welding 
process include: (1)—A manual weld- 
ing process with the essential features 
of automatic welding; (2)—continuous 
deposition of filler metal at high rates; 
(3)—manual manipulation of an auto- 
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matic process for welding in a vertical 
and overhead position; (4)—high qual- 
ity weld metal deposits; (5)—minimum 
edge preparation owing to deep pene- 
tration; (6)—ability to weld heavy sec- 
tions with little or no preheat; (7)—no 
flux required; slag removal eliminated, 
and (8)—visible arc; no blind welding. 


Motorgears 

Fairbanks, Morse & Co., Chicago, has 
announced that its “pancake,” axial air 
gap motor is now available as a motor 
reducer. 

Available in ratings from 34 to 10 hp., 
the units are symmetrical in design with 
no separate right-hand or left-hand as- 
semblies. The motor may also be re- 
moved from the gear housing and run 
separately. 

The Motorgear employs two ratios 
of single helical gears with hardened 
and accurately shaved teeth arranged in 


Due to the shape and small dimensions of 
the motor, the Motorgear is exceptionally 
compact 


simple gear trains. It does not employ 
planetary gearing. 

The motor and gear shafts are paral- 
lel, with the centerline of the motor co- 
inciding with the centerline of the low- 
speed shaft. The motor shaft rotates on 
ball bearings, while the gear shafts are 
mounted on tapered roller bearings. The 
high speed pinion, mounted on the motor 
shaft extension close to a double row 
ball bearing, reduced deflection of this 
overhung pinion to a negligible mini- 
mum. The bearings on the low speed 
shaft are over-size to allow for a gen- 
erous amount of outboard pull from a 
sprocket, gear or pulley that may be 
mounted on this shaft. 

The gear housing is a one-piece cast- 
ing with all four feet included in the 
same casting. Consequently there are 
no joints between the feet that might 
have a tendency to leak from the strain 
of tightening down the foot bolts. Be- 
ing finished together on the same cast- 
ing, the bottom of the four feet are 
always in line. 

The gear is suitable for horizontal 
mounting, preferably on a level floor, 
but provisions can be made for wall, 
ceiling or angle mounting, provided the 
shafts remain horizontal. 


Clamps for 
Armature Winding 


Multi-purpose clamps for armature re- 
pair work are now being made by Mar- 
man Products Co., Inc., Inglewood, 
Calif. The clamps are used to pull coils 
into place when re-winding armatures. 
Common practice is to use a wire band- 
ing machine to accomplish this purpose. 
By wrapping the Multi-purpose clamp 
around each layer of coils, tightening 
locking device and taking up on the 
screw, intense pressure can be applied 
to force coils into position for final 
banding. It is estimated by users that 
as much as six hours are saved on large 
jobs. 

The clamp is also used in a similar 
manner to hold commutator segments 
while assembling and processing. This 
again does away with the necessity of 
using a banding machine and facilitates 
the operation. 

Its design also permits clamping of 
many different shapes and objects. A 
large diametrical take-up range is pro- 
vided and pressure can be instantly re- 
leased by backing off the locking screw 
one-half turn. It consists of a tough, 
interchangeable, stainless steel strap 


furnished in 134- to 2-in. width of any 
desired length, a square swivel assembly 
and take-up and locking screws of cold- 
rolled steel. 


A Marman clamp as used to hold an armo- 
ture assembly 


Two of the clamps as used for armature 
winding 
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Regulators for 
Steam-Heat Loops 


A series of regulators to maintain 
constant steam pressure in the steam- 
heat loops that supply steam to pas- 
senger-car radiation has been intro- 
duced by the Vapor Heating Corpora- 
tion, 4501 West 16th street, Chicago 
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23. Known as the Safe-Control regu- 
lators, these devices are located be- 
tween the steam train line and each 
of the supply loops to control the 
flow and the pressure of the steam in 
the loop. The valve construction al- 
lows only enough steam to flow through 
the unit to fill the loop at the desired 
pressure and to replace the steam used 
by the radiation. In this way accurate 
control over the steam pressure in the 
loop is maintained and the circulation 
of steam in excess of that required for 
heating is avoided. 

Steam entering the regulator at 
train-line pressure is reduced to 50 1b. 
per sq. in. by the pressure-reducing 
valve. It is further reduced to 8 or 12 
Ib. per sq. in., depending on the style 
of regulator, by the vapor valve as the 
steam leaves the regulator to enter the 
loop. A Safe-Control valve prevents 
steam from entering the loop at more 
than the desired pressure by functioning 
as a relief valve. When the desired 
pressure is reached in the loop, steam 
opens this valve and is jetted onto a 
liquid-filled, bellows-type diaphragm. 
The diaphragm expands from the heat 
of the steam and, in expanding, moves 
a pivoted operating arm which closes 
the vapor valve to stop further flow 
of steam into the supply loop. As the 
diaphragm cools it contracts. A spring 
reopens the vapor valve and again 
allows the steam to flow into the loop. 

In this series of regulators, Nos. 955 
and 956 are designed to maintain a 12- 
lb. pressure in the steam supply loop; 
Nos. 958 and 959 maintain 8 lb. Both 
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pressure styles of these regulators are 
equipped with a solenoid that operates 
the Safe-Control feature to keep steam 
out of the loop during cooling or to 
place a regulator under the control of 
a special thermostat to maintain a mini- 
mum amount of heat in a car during 
layovers. 


Cutaway view of the 
Vaper Safe-Control regu- 
lator for maintaining a 
constant steam pressure 
in a passenger-car radia- 
tion supply loop 


BELLOWS 
DIAPHRAGM 


Journal Box 
Grease Lubrication 


A combination ball- and roller-bearing 
journal box designed for grease lubri- 
cation exclusively has been announced 
by the Fafnir Bearing Company, New 
Britain, Conn. Straight roller bearings 
are used in this box to support the 
radial load, while the lateral thrust is 
taken by a single-row ball bearing near 
the outside end of the box. 

Among the advantages said to result 
from grease lubrication are reduced 
maintenance cost through longer periods 
between relubrications and longer bear- 
ing life due to greater cleanliness. 
Greater protection against corrosion 
during inactive periods and less loss of 


lubricant are said to result from the 
use of grease lubrication. Dead weight 
per car has been reduced by the lighter 
and more compactly designed journal 
box. As the grease used is satisfactory 
through temperature ranges varying 
from extreme summer heat to 40 deg. 
below zero Fahrenheit, it is a suitable 
all-year lubricant. 


Liquid Masking Compound 


A liquid masking compound for appli- 
cation to chrome trim, accessories, and 
glass with a brush or spray gun prior to 
painting has been announced by the 
Automotive and Aviation Service Divi- 
sion of Detrex Corporation, Box 501, 
Detroit 32, Mich. Called Detrex LPM, 
the compound dries to form a soft con- 
tinuous white coating to protect the sur- 
face against paint overspray. After paint- 
ing and any necessary buffing, polishing 
and water-sanding operations, LPM is 
removed without previous soaking by 
washing the vehicle with water, or, if 
preferred, it can be removed by scraping 
or peeling. 

For masking out large areas or for 
coating walls adjacent to the location 


Removing Detrex LPM liquid masking com- 
pound with a hand scraper after completion 
of painting 


ot the painting operation, the compound 
may be sprayed on with regular paint- 
spray equipment. A 20 per cent dilution 
—four parts of LPM and one part water 
—is recommended. For use on small 
areas where hand brushing is desirable, 
LPM can be applied as it comes, al- 
though a 10 per cent dilution with water 
is of better brushing consistency. 


Exploded view of the Fafnir grease-lubricated journal box showing roller bearings for 
the radial load and the large ball bearing to take the thrust load 
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Diesel 
Locomotive Ventilator 


The Kerr locomotive ventilator is at- 
tached to a door opening of a Diesel 
locomotive during maintenance and in- 
spection periods to furnish fresh air for 
those working inside the locomotive. The 
ventilator operates as a suction fan, ex- 
hausting hot air from one end of the loco- 
motive while drawing fresh air through 


The Kerr locomotive ventilator furnishes 
fresh air to workmen in Diesel locomotives 
during maintenance and inspection periods 


the other end and giving a complete 
change of air inside several times a 
minute. In cold weather the ventilator 
can serve as a shop heater or locomotive 
defroster. 

Weighing approximately 160 Ib. in the 
1-hp. size, the ventilator can be lifted 
into place by two men. The weight of 
the unit is carried on an angle iron that 
rests on the locomotive door sil]. Adapter 
plates and adjustments make the unit ap- 
plicable to various size door openings. 
The unit is held in place by wedge-type 
locks that are pulled into place behind 
the hand rails adjoining the door open- 
ing. The transition piece from the door 
to the fan is made of 18-gauge black 
iron and is framed with l-in. angle iron. 

A propeller-type 36-in. fan is direct 
driven from a totally enclosed ball-bear- 
ing motor. All models use a 36-in. fan, 
with the number of blades varying from 
2 to 6, capacities from 11,300 to 13,800 
cu. ft. per min., and motor speeds from 
870 to 1,750 r.p.m. The units are avail- 
able in 1⁄4- or 1-hp. models and for use 
with single- or three-phase current from 
Whitney M. Kerr, 6109 Howe Drive, 
Mission, Kan. 


2-Kw. Railroad Inverter 


A variable voltage, variable frequency, 
simple railroad inverter is now being 
made by the General Electric Company. 
It is a three-phase inverter, designed to 
handle loads imposed by fluorescent 
lamps and electric razors. It also makes 
possible the use of low-cost uncom- 
pensated lamp ballasts, thus providing 
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Variable voltage, variable frequency in- 
verter for railway passenger car service 


considerable savings in cost of lamp in- 
stallations and in space requirements. 

With only one rotating unit, the sim- 
ple inverter is compact and easy to main- 
tain. Rated 2 kw. at 3,600 r.p.m., it oper- 
ates on 34 volts d.c. and delivers 115- 
volt, a.c. power at 80 per cent power 
factor. It weighs approximately 200 1b. 
Its ball bearings are factory-greased for 
two years of normal operation. 

The unit is of totally-enclosed, fan- 
cooled construction, with steel frames 
and protected cast iron end shields. 


Agitating 
Cold Cleaning Machine 


A cold cleaning machine has been intro- 
duced for washing metal parts by the 
Magnus Chemical Company, Inc., Gar- 
wood, N. J. The machine, trade-named 
the Krazy Dip, is fully automatic, re- 
quiring manual labor only to load and 
unload. 

The machine cleans by mechanical 
agitation, moving the parts in the clean- 
ing solution 160 times a minute and re- 
quiring no heating. It is designed to 
force the turbulent solution into all 
crevices and hard-to-reach areas, there- 
by removing and washing out carbonized 
oil and dirt. 

The Krazy Dip is built of 14-gauge 


The Magnus Krazy Dip cold cleaning ma- 
chine operates from a 50-Ib. air line 


hot-rolled steel sheet with a hinge cover 
complete with a fusible safety link. No 
pump, electric motor or speed reducer is 
required. It is operated by an air com- 
pressor with an air consumption from 1 
to 2 cu. ft. per min. at a minimum air 
pressure of 50 Ib. per sq. in. 


Illuminated 

Reflex Water Gauge 

A water gauge to intensify the visibility 
of the water level by spot-lighting the 
dividing line between the water and the 
steam has been developed by the Mag- 
nus Brass Manufacturing Company, 
Cincinnati 2, Ohio. Known as the Mag- 
lucent illuminated reflex water gauge, it 
has a light housing which can be at 
either the top or the bottom and which, 


The Maglucent illuminated reflex water 
gauge spotlights the exact water line for 
both day and night visibility 


in conjunction with a silvered-edge re- 
flex glass, is designed to give a re- 
flected light intensity greater than that 
obtained with a standard gauge. Stand- 
ard railroad fixtures and bulbs are used 
throughout. It is thus possible to convert 
a regular gauge into this type of gauge 
by simply changing the front part of 
the gauge. 

The body front and the lamp hous- 
ing are a one-piece bronze casting. 
This forms a clamping plate to hold 
the reflex glass in place. The light 
enters the visible area of the gauge 
through an opening where the lamp 
housing and the gauge front meet. A 
spot on top of the glass is ground and 
polished to enable light to enter the 
glass at this point. The remainder of 
the glass is silvered on the edges, and 
the light which enters through the 
ground and polished portion is reflect- 
ed from side to side and up and down 
on the inside of the glass. In the event 
of an electrical or a bulb failure the 
gauge can be illuminated by an exter- 
nal source of light through the non- 
silvered faces of the gauge glass. 
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Pneumatie 

Grease Gun 

A lightweight, fast-operating pneumatic 
grease gun for locomotives, known as 
the “Spee-D” No. 369 Bluflash, has been 
developed by the Reliance Machine & 
Stamping Works, Inc., Jefferson-Tyler 


Lubricating a rear crank-pin bearing with 
a pneumatic grease gun manufactured by 
the Reliance Machine & Stamping Works 


bldg., Dallas 8, Tex. Weighing only 
91% 1b., the gun is attached and operated 
with one hand. It is self-reversing, and 
its operation is continuous as long as 
the trigger is pressed, eliminating the 
need for reversing on each stroke. 

The overall size of the grease gun is 
8 in. by 10% in., which size enables it 
to reach difficult locations. Grease can 
be injected at pressures up to 5,000 Ib. 
per sq. in. A built-in. grease seal guards 
against grease leakage at any pressure. 


Paint Stripper 

A cold solvent material, Oakite Compo- 
sition No. 15, designed to permit fast. 
thorough removal of paint and similar 
finishes from metal surfaces, has been 
announced by Oakite Products, Inc., 146 
Thames street, New York 6. The com- 
position, the manufacturer reports, is 
effective in removing baking japahs, 
wrinkle finishes, nitrocellulose lacquers, 
and synthetics, such as alkyds, phenolics, 
ureas, vinyls, etc., from such metals as 
steel, galvanized iron, die castings, alu- 
minum, copper and brass, with no at- 
tack on the metal. 

Designed for use at room tempera- 
ture, Oakite Composition No. 15 may be 
applied by the tank immersion method or 
by swabbing or brushing. This is fol- 
lowed by a hot pressure-rinse to remove 
loosened paint particles. 


Fuel Additives 


A chemical additive said to improve 
cylinder lubrication in Diesel or gasoline 
engines when added to the gasoline or 
Diesel fuel is manufactured by Lubri- 
Gas International, Inc., 221 North La- 
Salle street, Chicago 1. The base stock 
of the additive is S.A.E. 40 lubricating 
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oil to which has been added about 10 
per cent of Lubri-Gas chemicals. The 
chemicals added to the lubricating oil 
contain no acids or other materials in- 
jurious to metal parts. 

When the Lubri-Gas mixture has been 
added to gasoline or Diesel fuel the oil 
is said to become a part of the fuel. 
As the mixture burns in the cylinders, 
the Lubri-Gas portion, reportedly im- 
pervious to the heat developed by the 
explosion, condenses to its original state 
and thereby lubricates the moving part 
in the combustion chamber. As a re- 
sult friction, drag, carbon deposits and 
overheating are reduced, also fuel con- 
sumption and maintenance cost. 


Transformer Turn 
Ratio Test Set 


The James G. Biddle Co., 1316 Arch 
street, Philadelphia 7, Pa., has developed 
and is now offering a portable, direct- 
reading instrument for measuring turn 
ratio in power transformers. The set 
is designed for use on all types and sizes 
of power, distribution and auto trans- 
formers in common use, and reduces to 
a simple operation what heretofore has 
been a somewhat difficult task of meas- 
uring transformer ratio. Such measure- 
ments have frequently been a missing 
element during final inspection and at 
installation of transformers, and also 
are particularly helpful in analyzing 


The test set with leads is contained in a 
single carrying case 


transformer troubles and identifying tap 
connections. The set also gives an im- 
mediate indication of polarity. 

The transformer turn ratio test set 
consists of a multi-ratio reference trans- 
former which is excited by means of a 
small hand generator, in parallel with 
the transformer under test. By means 
of four dial switches and a null balance 
indicator, the reference transformer is 
adjusted in ratio to equal that of the 
transformer under test. The ratio is 
then read directly from the dial switch 
indexes. Ratios up to 130 can be meas- 
ured with an accuracy to within one 
part in 1,000. The set operates without 
burden, at low-voltage excitation and by 
null balance, and therefore gives a pre- 
cise measurement of no-load voltage 
ratio. It is supplied complete with test- 
ing leads and weighs about 31 1b. It is 
intended for both shop and field use. 


High-Temperature 
Induction Motors 

Silicone resins for winding insulation 
and silicone grease for bearing lubrica- 
tion has made it possible for the West- 
inghouse Electric Corporation to reduce 
the size of the Life-Line a.c. motors so 
that a totally-enclosed non-ventilated 
motor in a 5-hp. 4-pole rating is now 
being made in the same frame sizes as 
the open motor of the same rating. This 
permits reductions of as much as three 
frame sizes from present standard Class 
A insulated totally-enclosed motors. The 
efficiency, power factor and torque of 
such a motor are comparable to those 
for an open motor of the same rating. 

The illustration shows the size reduc- 
tion possible through the use of silicones. 
The motor on the left is a Westinghouse 
5-hp., 1,750-r.p.m., 4-pole, silicone in- 
sulated all-steel Life-Line motor in the 
254-frame. The one on the right is 
rated the same, but is Class A insulated 
and is in a 326-frame. The weight by 
using silicone is reduced from 250 Ib. to 
145 1b., or is 60 per cent of the Class A 
insulated motor. Height is reduced 31⁄4 
in. and length, 714 in. 

This reduction in size and weight is 
possible by designing to take full ad- 
vantage of the higher permissible tem- 
perature of silicone insulation. Such 
designs make possible the opening of 
new fields in motor applications where 
space is at a premium. 


Insulation accounts for the difference in size of these two 5-hp., 1,750-r.p.m., 4-pole 


motors 
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— NEWS — 


Sieger Appointed AWS President 


Grorce N. SIEGER, president of the 
S-M-S Corporation, Detroit, Mich., has 
been elected president of the American 
Welding Society for the year 1948-49, 
Mr. Sieger, who was first vice-president 


G. N. Sieger 


of the society during 1947-48, is a grad- 
uate of Lehigh University where he re- 
ceived the degree of electro metallurgist. 
He is also a past president of the Re- 
sistance Welder Manufacturers Assn. 


Coordinated Associations 
Adopt Constitution 


By official action of the six individual 
railroad mechanical associations which 
met in annual convention at Chicago in 
September, a joint constitution, or plan 
of organization, was adopted to cover the 
activities of the group as a whole. The 
name chosen was “Coordinated Railroad 
Mechanical Associations.” The officers 
include a chairman, vice-chairman and 
secretary, elected by a coordinated exec- 
utive committee comprising the presi- 
dent, first or senior vice-president and 
secretary of each member association. 

The chairman and vice-chairman, who 
must be members of the A.A.R. Mechani- 
cal Division and actively engaged in 
railway service, will hold office for two 
years from date of election. The present 
officers are J. E. Goodwin, executive 
assistant to the president, Chicago & 
North Western, chairman; J. M. Nichol- 
son, assistant to vice-president, Atchison, 
Topeka & Santa Fe, vice-chairman, and 
C. F. Weil, American Brake Shoe Com- 
pany, secretary. The six associations rep- 
resented include the Air Brake Associa- 
tion; Car Department Officers’ Associa- 
tion; Electrical Section, A.A.R. Mechan- 
ical Division; Locomotive Maintenance 
Officers’ Association; Master Boiler- 
makers’ Association, and Railway Fuel 
& Traveling Engineers’ Association. 
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There will be a full display of exhibits 
at each alternate convention, conditions 
permitting, starting in the year 1949 
under the auspices of the Allied Railway 
Supply Association, and exhibits under 
the auspices of the Railway Electric Sup- 
ply Manufacturers’ Association at each 
alternate convention starting in the year 
1950. A member of any coordinated asso- 
ciation, wearing his badge, will be enti- 
tled to free admission to all of the 
exhibits. Each association is urged to 
devote one afternoon to viewing the 
exhibits, if possible. Room entertainment 
during the time any of the associations 
is in session will not be permitted. Any 
member wearing a badge of the coordi- 
nated associations will be permitted to 
attend the member meetings of any of 
the other associations while in session. 


Gas Turbine-Electric Locomotive 
Begins Track Tests 


Tue first gas turbine-electric locomo- 
tive to be built and operated in the 
United States, an Alco-GE 4,500-hp. 
unit, began track tests on November 15, 
at the General Electric plant in Erie, Pa 

The locomotive will be placed in oper- 
ation on a demonstration basis by the 
Union Pacific next spring, after pre- 
liminary tests have been completed in 
the east. 

Spokesmen for the American Locomo- 
tive and General Electric companies 

. pointed out that lengthy factory and 
road tests must be conducted before any 
real indications of the ultimate success 
of gas turbine powered locomotives can 
be obtained. 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the November Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Canadian Pacifies:.i% Hiii 121 1,500-hp. Diesel-elec. road frt. - American Loco. 
sı 1,500-hp. Diesel-elec. road switch.. American Loco 
3 1,000-hp. Diesel-elec. yard switch.. American Leco. 
3 2,000-hp. Diesel-elec. pass. .. . Electro-Motive 
Erie . 4? 660-hp. Diesel-elec. switch.. .. American Loco. 
42 1.000-hp. Diesel-elec. switch.. . American Loco 
42 750-hp. Diesel-elec. switch.. . Baldwin Loco. 
22 1.0900-hp. Diesel-elec. switch.. Baldwin Loco. 
62 1,000-hp. Diesel-elec. switch.. Electro-Motive 
62 1,000-hp. Diesel-elec. switch.. ...Lima-Hamilten 
Nashville, Chattanooga & i 
Sta DOn e AG & senses 93 1,500-hp. Diesel-elec. road units..... Electro-Motive 
FreiGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Atchison, Topeka & Santa Fe 50 GrOndOl a <i -$20 PE A 
250 70-ton covered hopper 
Canadian Pacific pardcdoay 500 50-ton box... 
Chicago & North Western... 242! 50-ton box .... 
Chicago, Milwaukee, St. Paul 
& Pacific.. $ aes 2,330 Gondola .......... . shops 
1,000 Box . shops 
500 Flat a4 . shops 
50 Caboose . . shops 
Chicago, Rock Island & Pacific 1,000 70-ton gondola shops 
Green Bay & Western oe 206 50-ton hopper man-Standard 
Merchants Despatch Transpor- 
tation Corp. ........ 3 60 55-ton refrigerator ...... -Despatch Shops 
Mississippi Central 1008 50-ton box ......... Pullman-Standani 
Missourt-Kansas-Texas .... 25 Caboose rex Co. shops 
5007 70-ton hopper . Pressed Steel 
sas 50-ton box ....... Pullman-Standan! 
209 70-ton covered hopper ... General American 


FREIGHT-CAR INQUIRIES 


Denver & Rio Grande Western 50 
200 
500 
Western Pactfits.c iirin 250 


2 Delivery expected to begin in the first quarter 
3 To cost $1,551,092. 


These locomotives, together with 21 similar units previously ordered 
Electro-Motive, will make possible the complete Dieselization of all trains—both freight and pass 
—between Nashville, Tenn., and Atlanta, Ga., with the exception of local freights. 


70-ton mill-type gondola 

70-ton flat-bottom gondola ... 
50-ton drop-bottom gondola . 
70-ton gondola naisesse 


1 Of the 12 road freight units, 8 are “A” type and 4 of the “B” ty 


pe. 
of 1949 and completed in the second quarter of 1251 


Symbol frez 


trains between Nashville and Bruceton, Tenn., will be Dieselized, as well as pusher service over Ct» 


berland mountain at Cowan, Tenn. 


4 Two hundred, for the Chicago, St. Paul, Minneapolis & Omaha, are scheduled for December cel» 


The other 42, for the C. & N. W., 


ery. 


were scheduled for delivery in November. 


5 Delivery of the cars, 10 of which are for the Kewanee, Green Bay & Western, is expected in Ap-i 


® For delivery in April. 
7 To cost over $2,250,000. 
S Delivered in November. 
? Order subject to court approval. 
Notes: Baltimore & 


If approved, 


Delivery expected in April and May. 


delivery will be scheduled for second quarter of 1%- 


Ohto.—Baltimore & Ohio is rebuilding 677 gondola cars at its DuBois. Fe 


Glenwood, Willard, Ohio, and Chillicothe shops, which are turning out a total of 23 cars each work ċ > 
Great Northern.—Directors of the Great Northern have authorized the purchase of 30 sleeping ca- 
6 coaches, 6 dining cars, 6 coffee shop cars, 6 observation cars, 6 baggage cars and 6 baggage-mail «::- 


at an estimated cost of $8,500,000. Delivery of 
plans to replace cars on the present “Empire Bu 


the new equipment is expected in 1951. The G \ 
ilder’’ entirely with new equipment when it is de 


ered. Equipment now on the ‘Empire Builder” will be used to streamline the “Oriental Limited.” 
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The gas turbine-electric locomotive on the General Electric test track at Erie, Pa. 


The new locomotive utilizes the same 
power plant that was exhibited in 
Schenectady last March at the Alco-GE 
Railroad Executives’ Conference. 

Although the gas turbine currently is 
fired by Bunker C oil, Alco-CE spokes- 
men are hopeful that special research 
efforts, coupled with experience gained 
from the operation of this first locomo- 
tive design, may lead to the development 
of successful means of burning coal in a 
gas turbine locomotive. They disclosed 
that Alco-GE is cooperating with the 
Locomotive Development Committee of 


ALLIS-CHALMERS MANUFACTURING 
Company.—B. F. Bilsland, manager of 
the Chicago district of the Allis-Chal- 
mers Manufacturing Company, has been 
appointed manager of the newly formed 
Midwest region, with headquarters at 
Chicago, J. C. Collier succeeds Mr. Bils- 
land as Chicago district manager. 


+ 


GREAT LAKES STEEL CORPORATION. — 
Frank F. Ford and Clemson N. Page 
have been appointed sales representatives 
for the Great Lakes Steel Corporation's 
nailable steel flooring. Mr. Ford, who 
will be located in Atlanta, Ga., has been 
connected with the alloy and Stransteel 
divisions of the company. Mr. Page 
will have offices in Philadelphia, Pa. 


+ 


PAXTON-MITCHELL COMPANY.—E. M. 
Hendrickson, chief engineer of the Pax- 
ton-Mitchell Company and its subsidiary, 
Paxton-Diesel Engineering Company, 
for the past three years, has been 
appointed sales manager, succeeding 
George T. Badger, resigned. 

Mr. Hendrickson is a graduate of 
Kansas State College. He worked in 
the engineering department of the Union 
Pacific for four years and in the engi- 
neering department of the Chicago & 
North Western for a year and a half, 
leaving the latter company to join the 
engineering staff of the T. Z. Railway 
Equipment Company. Mr. Hendrickson 
joined Paxton-Mitchell in 1935 as a 
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Bituminous Coal Research towards that 
end. 

The locomotive is of single-cab con- 
struction with an operating station in 
each end and has B-B-B-B running gear. 
It develops 53 hp. per foot of length, with 
a continuous tractive force of 68,400 Ib. 
at 20.4 m.p.h. It is 83 ft. 74% in. long in- 
side of knuckles, 15 ft. 4 5/16 in. high 
over cab, and 10 ft. 7 in. wide over hand 
rails. The total weight is 500,000 Ib. 
Geared for 79 m.p.h., the locomotive car- 
ries enough fuel for 12 hours operation 
at 4.500-hp. 


Supply Trade Notes 


E. M. Hendrickson 


sales engineer, and served the Chicago 
territory until Sept., 1945, when he be- 
came chief engineer at Omaha, Neb. 


+ 

BLacK & DeckER MFG. Co.—R. 4A. 
Ilernsdorfer, service engineer in charge 
of repair and service of electric tools at 
the Atlanta, Ga., branch of the Black 
& Decker Mfg. Co., has been transferred 
as a service engineer to the Baltimore, 
Md., branch. G. C. Wilhide, Jr., suc- 
ceeds Mr. Wernsdorfer at Atlanta. 


+ 


Lınk-BeLT ComPany.—Crosier S. 
Hileman, district sales engineer of the 


The compressor, combustion chamber 
and turbine are of in-line construction. 
Air is drawn through a compressor into 
several combustion chambers. Fuel is 
injected and the mixture burns, raising 
the temperature of the compressed air. 
The resulting gases expand and move at 
high velocity against the turbine blades, 
turning the shaft. The shaft drives both 
the power plant compressor and the gen- 
erator. Power from the generator is 
supplied to eight traction motors, each 
of which drives one of the eight 
axles. 


Link-Belt Company at Philadelphia, Pa., 
has been appointed district sales engineer 
at Wilkes-Barre, Pa., succeeding 4. C. 
Williams, who has retired. 


+ 


HANCHETT MAGNA-LOCK CORPORA- 
t1oN.—The Hanchett Magna-Lock Cor- 
poration of Big Rapids, Mich., has been 
organized to continue the line of mag- 
netic chucks formerly produced by the 
Hanchett Manufacturing Company, also 
of Big Rapids. J. F. Manting is pres- 
ident of the new company; D. D. Stone, 
vice-president and treasurer, and R. V. 
Hanchett, secretary. The Hanchett 
Magna-Lock Corporation is entirely sep- 
arate and apart from the Hanchett Man- 
ufacturing Company, but the new com- 
pany will use the name “Hanchett” for 
a short time. 


+ 
CARNEGIE-ILLINOIS STEEL CoRPORA- 
TION.— J. Norman Quinlan, division 


superintendent of the west mills of the 
Carnegie-Illinois Steel Corporation at 
Gary, Ind., has been appointed assistant 
to general superintendent of the plant; 
Charles J. Hunter, chief metallurgist and 
chief inspector, succeeds Mr. Quinlan as 
division superintendent of the west mills ; 
Oscar Pearson, formerly assistant super- 
intendent of steel production and as- 
sistant to division superintendent of steel 
production and central mills, succeeds 
Mr. Hunter as chief metallurgist and 
chief inspector, and Ragnar Overberg 
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succeeds Mr. Pearson as assistant su- 
perintendent of steel production and as- 
sistant to division superintendent of steel 
production and central mills. 


+ 


Bupp Company.—The Budd Com- 
pany has organized a department to 
manufacture the firm's railroad disk 
brake at its Red Lion plant, Philadelphia, 
Pa. The new department, an expansion 
of the organization which has manufac- 
tured the disk brakes since they first 
were made available to the railroads in 
1938, is scheduled to begin quantity pro- 
duction about January 1. 


+ 
ARO EQUIPMENT (CORPORATION. 
—Ralph W. Morrison has been ap- 


pointed general sales manager of the Aro 
Equipment Corporation. Æ. Ii. Iman. 
sales manager of the lubricating equip- 
ment division; E. L. Jackson, sales man- 
ager of the industrial tool division; and 
M. J. Anderson, maneger of the fittings 
division. 

Mr. Morrison joined the Aro organ- 
ization in 1940 as Detroit division man- 


Ralph W. Morrison 


ager. In 1941 he was appointed assistant 
sales manager of the Air Tool division 
and later became sales manager of the 
division. 


+ 


Vapor HEATING CORPORATION.— 
Franklin E. Hess, manager of the Phila- 
delphia, Pa., office of the Vapor Heating 
Corporation, has been appointed eastern 
division manager, retaining his office in 
Philadelphia, but with jurisdiction over 
New York territory. Anthony F. Retta 
has been appointed manager of the New 
York district. M. K. Loomis has been 
transferred from the sales department at 
the New York office to the Philadelphia 
office. H. J. Schickedanz has been pro- 
moted from the service department in 
Chicago to the sales department in New 
York. R. C. Smykal has been transferred 
from the service department in Chicago 
to the service department in New York, 
and G. R. Wallace, formerly in the serv- 
ice department in New York, has been 
appointed acting assistant service man- 
ager at Chicago. 

Mr Hess entered the service depart- 
ment of the Vapor Corporation in Octo- 
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ber, 1932. He was later transferred to 
the sales department; was appointed 
manager of the St. Paul, Minn., office 
on December 1, 1940, and was trans- 
ferred to Philadelphia on January 1, 
1946. 

Mr. Retta became an employee in the 
service department of the company at 
New York in August, 1922. He was 
later transferred to the sales department 
and for several years has been assistant 
manager of the New York office. 

Mr. Loomis became steam generating 
engineer of the company in the Chicago 
territory in 1936, In 1937 he was trans- 
ferred to the service department at New 
York where he was later transferred to 
the sales department. 

Mr. Schickedanz entered the service 
department in February, 1947, at Chi- 
cago where he became assistant serv- 
ice manager in July, 1947. 

Mr. Smykal entered the employ of the 
Vapor Corporation in March, 1947. He 
was subsequently transferred to the serv- 
ice department at Chicago and still later 
was temporarily assigned to the service 
department at Washington, D. C. 

Mr. Wallace was transferred from the 
manufacturing plant to the service de- 
partment at Chicago in January, 1947. 
Later in that year he was moved to the 
service department at New York. 


+ 


ALL-STATE WELDING ALLoys Com- 
PANY.—Herman C. Phelps, formerly 
west coast regional sales manager of the 
All-State Welding Alloys Company, has 
been appointed sales manager with head- 
quarters in White Plains, N.Y. 

NATIONAL ALUMINATE CORPORATION. 
—The title of C. A. Brown, railroad 
service, of the National Aluminate Cor- 
poration has been changed to mechan- 
ical engineer, railroad department. 


+ 


AMERICAN Car & Founpry Co.—R. 
M. Hoel and T. C. Ballou, have been ap- 
pointed sales agents representing the 


R. M. Hoel 


American Car & Foundry Co. in the 
north eastern railroad area, with head- 
quarters at New York. G. L. Holt has 
been appointed assistant district man- 
ager of the Madison, Ill., plant of A.C.F. 

Mr. Hoel, who has been a member of 


the sales department since 1946 comes 
from the Pittsburgh, Pa., office. 

Mr. Ballou joined American Car & 
Foundry in 1936 and since that time has 
specialized in welded products and tank 


T. C. Ballou 


cars. From 1942 to 1946 he served 3> 
a lieutenant in the United States Navy. 


+ 


J. H. DEPPELER, chief engineer of the 
Metal & Thermit Corp.. has been 
granted a leave of absence for the pur- 
pose of establishing his own office as a 
consulting engineer, at 36 West 40th 
Street, New York. 


+ 


Twin Disc CLUTCH COMPANY.—J ohn 
H. Batten, formerly executive vice-pre>- 
ident of the Twin Disc Clutch Company. 
has been elected president. P. H. Batten. 
founder of the company, who previously 
held the positions of president and chair- 
man of the board, will maintain active 
interest in company affairs as chairman 
of the board of directors. 


+ 


Eutectic WELDING ALLOYS CORPOR- 
ATION.—Jack R. Koske, formerly weld- 
ing engineer has been appointed regional 
sales supervisor of the Eutectic Welding 
Alloys Corporation in the east central 
section of the United States. 


+ 


ELECTRIC STORAGE BATTERY Cow- 
PANY.—Roland Whitehurst, Exide sale 
manager, has been elected vice-president 
in charge of sales of the Electric Storage 
Battery Company to succeed Frank 1. 
Kalas, who has retired after 49 vears o! 
service with the firm. 


+ 


GENERAL ELECTRIC COMPANY.—C. l. 
MacGuffie and R. C. Freeman have been 
appointed, respectively, manager of sales 
and manager of engineering of the Gen- 
eral Electric Company's electric welding 
divisions. 


+ 


Bupa Company.—The Buda Com- 
pany, Harvey, Ill., has acquired I. F. 
Hebard & Co., 336 West 37th street. 
Chicago, manufacturers of materials- 
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A Tough Guy who typifies the Chilled Car Wheel and 

we at the AMCCW hope that the Clear Aspect will symbol- 

ize a clear and untroubled future for railroad men in 1949. 
Merry Christmas and Happy New Year to all! 


7018 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12 ILL. 


American Car & Foundry Co. . Canadian Car & Foundry Co. . Griffin Wheel Co. 
Marshall Car Wheel & Foundry Co. * New York Car Wheel Co. = Pullman-Standard Car Mfg. Co. 
Southern Wheel (American Brake Shoe Co.) 
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Put Flexibility into Your Cleaning 


Along with Better Work and 


Much Lower Over-All Costs... 


Magnus Aja-Dip Cleaning Machines 


Magnus on Other 
Cleaning Jobs 


There ore specialized Mag- 
nus Cleaners for many 
other railroad operations 
where cleaning machines 
are not involved, such as: 
Coach Washing, In- 
terior and Exterior 
Floor Cleaning—All 
Types 
Freight and Refrig- 
erator Car Cleaning 
Upholstery Cleaning 


They are also worth look- 
ing into! 


MAGNUS CHEMICAL COMPANY e 


have shown that they do a better cleaning job in 
less time, with less labor and on a more flexible 
basis than any other methods now in use in rail- 
road shops. 


They are used, along with the Magnus Cleaners 
best adapted to the individual cleaning operation, 
on all kinds of units and parts, including: 

Air Filters 


Compressors 
Diesel Blocks and Parts 


Signal Elements 

Electrical Equipment 

Steam Locomotive Parts 
The savings reported by railroad users run along 
these lines: “Parts are ready for reinstallation in 
Ya of the time formerly required.” “70% saved 
in time with a 10% increase in output.” “Clean in 
45 minutes loads that formerly took 8 hours.” 
“One eight-hour shift turns out miscellaneous 
cleaned parts that used to take 36 hours.” 


Nine of the big roads are already depending 
on Magnus Aja-Dip Machines and Magnus 
Chemicals for many of their cleaning operations. 
It certainly will pay you to write for Bulletin $407 
and see what Magnus can do for you. 


77 South Ave., Garwood, N. J. 


In Canada— Magnus Chemicals, Ltd., 4040 Rue Masson, Montreal 36, Que. 


CLEANERS « EQUIPMENT « METHODS 


RAILROAD DIVISION 


Service representatives in principal cities 
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handling equipment, including “Sho; 
Mule” tractors and lift trucks. The new 
acquired company will be operated as « 
wholly owned subsidiary of Buda and 
will continue to manufacture its present 
line of products. 


+ 


NationaL Leap Company. — The 
Magnus Brass Manufacturing Company 
has discontinued operation of its Balti- 
more, Md., plant, and the line of “Coale” 
safety and blower valves will be manu- 
factured in the Cincinnati, Ohio, plant 
of the Magnus brass division of the 
National Lead Company. 


+ 


WATSON-STILLMAN COoMPANY.—])].T. 
Gillespie, Jr., has been appointed to the 


| newly created position of sales manager 


of the Watson-Stillman Company, Ro- 
selle, N. J. H. E. Elliott continues as 
assistant sales manager over the rail- 
road, metal-working, and general indus- 
trial equipment division; James Wilson 
as assistant sales manager in charge oi 


| the plastics molding machinery division, 


and John P. Bittenbinder as assistant 
sales manager directing distributor pro- 


| ducts sales. All three are under the di- 


rection of Mr. Gillespie, who is directly 
responsible to A. G. York, vice-president 
in charge of sales. 


+ 


UNITED STATES RUBBER COMPANY.— 
Howard W. Weber has been appointed 
chief engineer and A. S. Basil general 
sales manager of the wire and cable de- 
partment of the United States Rubber 
Company. Mr. Basil has been associated 
with the company since 1926 and Mr. 
Weber since 1934. Other appointments 
include H. J. MacDonald, assistant to the 
manager; H. F. Johnson, assistant gen- 
eral sales manager; R. A. Walker, 
merchandise manager ; J. A. Leuver, as- 
sistant sales manager in charge of dis- 
tribution; D. B. Karlskind, assistant 
sales manager in charge of commodities. 
sales engineering and new projects: 
G. E. Hubrig, sales manager, westerr 
division, and C. A. Bartron, chief sales 
engineer. 


+ 


LEHON Company.—Harry A. Wolfe 
who recently resigned as Chicago dis- 
trict manager of the Buda Company, has 
rejoined the sales organization of the 
Lehon Company, as division sales man- 
ager, ‘railway department, with head- 
quarters at Chicago. Clarence E. Croi- 
sant, sales supervisor, railway depart- 
ment, and 4. C. Sensencey, sales engineer 
railway department, have both been ap- 
pointed division sales managers, railwa\ 
department, with headquarters at Chi- 
cago. 

Mr. Wolfe was born in 1897 and at 
tended Valparaiso University. In 1916 he 
became a clerk in the accounting depart- 
ment of the Chicago, Milwaukee, St 
Paul & Pacific. In 1918 he entered t- 
armed forces of the United States, serv- 
ing with the 96th division. In 1919 >- 
returned to the Milwaukee as chief clert 
to the superintendent of motive powe: 
and in 1922 was promoted to the positio 
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Bropascy no railroad man need be told that 
every carload of C & O's record-breaking tonnage 
moved behind steam. 

Nor will it surprise many that almost every ton made 
most of its miles behind Lima-built locomotives, 
The significant point is this: Here is an example of 
what modern steam power can do. It is a special 
example, to be sure, but a concrete one. Those are 
real locomotives, making real miles, moving real 
tonnage—and lots of it. Almost to an engine, they 
are modern—modern from the rims up, from the 
pilots back. 

Could any other type of power—including older 
steam locomotives—have equalled C & O's cost per 
ton-mile ? 

We doubt it. That’s why we say there is a place for 
steam—and in this place, the modern steam locomo- 
tive can do, and is doing, an outstanding job. 

It’s worth thinking about. 


LIMA 
HAMILTON 


CORPORATION 


DIVISIONS: Lima, Obio — Lima Locomotive 
Works Division; Lima Shovel and Crane Division. 
Hamilton, Obio—Hooven, Owens, Rentschler 
Co.; Niles Tool Works Co. 


PRINCIPAL PRODUCTS: Locomotives; Cranes 
and shovels; Niles heavy machine tools; Hamil- 
ton diesel and steam engines; Hamilton heavy 
metal stamping presses; Hamilton-Kruse auto- 
matic can-making machinery; Special heavy ma- 
chinery; Heavy iron castings; Weldments, 
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Where live steam of any pressure is available, 
it is possible to heat railroad shops or offices 
advantageously by installing Wing Turbine Re- 
volving Unit Heaters. The fan is driven by a 
Wing Turbine and the turbine exhaust is piped 
into the heater section. Electric motor and electric 


power are eliminated as the source of power | 


(steam) is also the source of heat. The revolving 


discharge outlet distributes the heat to the work- | 


ing level, flowing around obstructions into repair 
pits and farthermost corners. Workers are pleased 
with the sensation of fresh, live, invigorating 
warmth. Write for descriptive bulletin or specific 
details. 


L.J. Wing Mfp.Co. 52 Seventh Ave., New York 11, N.Y. 
Factories: Newark, N. J. and Montreal, Canada 


Revolving 


UNIT HEATERS 


of supervisor of fuel. In 1926 he became 
a special representative for the Lehon 
organization and 14 years later was ap- 
pointed supervisor of railroad sales. In 
1944 Mr. Wolfe left The Lehon Com- 
pany to become field representative of 
The Buda Company, subsequently being 
appointed district manager, with head- 
quarters at Chicago. 


+ 


BALDWIN Locomotive Works. E.R. 
Wisner has been appointed assistant to 
| the vice-president in charge of sales, 
Eddystone division of the Baldwin Loco- 
motive Works, and Walker H. Evans 
| succeeds Mr. Wisner as district man- 
ager of the Philadelphia, Pa., district. 
Mr. Evans joined Baldwin in 1916 and 


Walker H. Evans 


worked in the shops and as erecting en- 
gineer in France until 1920, when he was 
assigned to the Chicago office. In 1932 
he was appointed Philadelphia district 
manager for the Standard Steel Works 
division and later worked as transporta- 
tion salesman in the Philadelphia office. 


+ 


Gippincs & Lewis Macine Toor 
Co.—The Giddings & Lewis Machine 
Tool Co. has purchased the Cincinnati 
Planer Company, which will be operated 
as a wholly owned subsidiary. 


+ 


DAMPNEY COMPANY OF AMERICA.— 
The R. J. Denton Company, Syracuse, 
N. Y., has been appointed distributor in 
the Syracuse area for the Apexior and 
Thurma-Lux protective coatings of the 
Dampney Company of America. 


+ 


ASBESTOS & RuBBER Co.— 
Frank L. Myers has been appointed t 
head the newly established glass fiber 
department of the Union Asbestos & 
Rubber Co. Mr. Myers, who was form- 
erly asociated with the Owens-Corning 
Fiberglass Corporation, will have his 
headquarters at 1811 South Fifty-fourth 
avenue, Cicero 50, III. 


+ 


HaMILTON-THOMAS CORPORATION. — 
The Hamilton-Thomas Corporation, 
Hamilton, Ohio, has been organized to 
operate Economy Pumps, Inc., the Kip- 
fel Manufacturing Company and Libert 
Planners, Inc. Richard Thomas is presi- 


UNION 
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in C. & N. W. 
Oil-Burning Locomotives 


Recently a new type pre-combustion chamber or Security “Dutch 
Oven” has been adopted as standard equipment for C. & N. W. oil- 
burning locomotives operating between Chicago and Omaha. 


The Security “Dutch Oven” is located at the oil-burning nozzle end 
of the firepan. The radiation from the hot refractory surface of the 
oven chamber flashes the atomized oil as it travels along the center 
of the firepan. This increases efficiency of combustion, reduces carbon 
formation, and results in a better steaming boiler. 


For nearly forty years the Chicago & North Western has been using 
the Security brick arch as standard equipment in coal-burning loco- 
motives. 


HARBISON-WALKER We itits 
REFRACTORIES CO. si 


Refractories Specialists 


AMERICAN ARCH CO. Inc. 
60 East 42nd Street, New York 17, N. Y. 


Locomotive Combustion Specialists 
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BEATTY Hydraulic Ver- 


tical Bulldozer for heavy 
forming and pressing. 


BEATTY Spacing Table han- 

dies flange and web punch- 

ing without roll adjustment. 
a? x Ai 


Opsolete 
OBSOLETE COSTS! 


OLS IIVI 


BEATTY No. 14 Toggle 
Beam Punch for struc- 
tural steel fabrication. 


Machines with that “Gay Nineties” 
look have no place in today’s produc- 
tion. Today’s high costs of labor, mate- 
rials, overhead, call for EFFICIENCY 
—the most modern machine tools that 
can be developed. And that’s our job 
—to design and build machines to do 
the job better, faster at lower cost. If 
the pressure is on you to build your 


BEATTY 250-Ton Gap product for Jess, let us review your 


Type Press for forming, 
bending, flanging, press- 
ing. 


machine tools and make recommenda- 
tions. There’s a better way to handle 
most production jobs, and our job is 
to help you find that better way. 


\ SRAERE'S A BETTER 
WAN XO DO we * 


BEATTY Horizontal Hydraulic 
Bulldozer for heavy form- 
ing, flanging, bending. 


MACHINE AND 
MFG. COMPANY 
HAMMOND, INDIANA 


dent of the new company; L. G. Thomas 
executive vice-president, and H. R. Ryaa 
and R. H. Thomas, Jr., vice-presidents, 


+ 


FRANKLIN RaiLway SUPPLY Cow- 
PANY.—Lloyd B. Jones, formerly engi- 
neer of tests for the Pennsylvania, has 
been retained as consulting engineer by 
the Franklin Railway Supply Company. 


+ 


INDEPENDENT PNEUMATIC TooL Com- 
PANY.—l l illiam J. McGraw, manager 
of electric tool sales in the New York 
territory for the Independent Pneumatic ~ 
Tool Company, has been appointed man- 
ager of the company’s Cleveland, Ohio, 
branch. E. B. Rosell, electric tool serv- 
ice engineer in the Chicago branch ter- 
ritory, succeeds Mr. McGraw in the 
New York territory. 


-. 


Obituary 


Tuomas D. Hocan, president of the 
Orme Company, died recently at his 
home in Michigan City, Ind. 

¢ 

Hucu E. Creer, who retired several 
years ago as vice-president of the Camel 
Sales Company, with headquarters at 
Chicago, died at his home in Mountain 
Grove, Mo., on October 12. 


+ 


WıiıLLiaĮĪm M. OLSEN, western district 
sales manager, Chicago division, of the 
Lamson & Sessions Company, died on 
October 5. 


Personal 
Mention i 


General 


CHARLES DUVAL AIKEN, engineer af 
motive power of the Richmond, Freder- 
icksburg & Potomac at Richmond, Va. 


C. DuVal Aiken 


has been appointed mechanical 
with headquarters at Richmond. 
Aiken, who was born on September 
1907, at Richmond, is a graduate of 
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| You get a WARRANTY with 


every new General Motors Locomotive — 
a GUARANTY with every Genuine GM Replacement Part 
is clearly defined, practical 


rovides a “make good” for 
blies adjusted 


This policy 


you receive with 
and fair. It p 


Beyond the Warranty 


i each new General Motors Diesel locomo- 
= tive, Electro-Motive gives you the added any or all parts or assem 
protection of a Guaranty on every genuine under either Warranty or Guaranty. 
( General Motors replacement part. Replacement assemblies sold on Unit Ex- 
3 This unique policy of alocomotive builder change basis carry the, sapi guaranty 
£ ; ; as any new replacement part. And our 
guaranteeing spare parts (outlined in out field-inspection service saves you transpor- 
General Service Bulletin No. 528 dated April tation costs to our plant 
2 10, 1948) completes the owner’s protection ; 
Š d/or workman- Here’s another of the many plus values 
purchase of General 


that go with your 


ship following 

on new locomotives. Motors locomotives—20° 
it pays to buy only genuine General Motors 

parts for General Motors locomotives. 


against def ective material an 


termination of the 
od reason, too, why 


Warranty 


Morors 
RAL} [oroRs 


Getter Built AIR BRAKE 


BE&S standard air brake repair parts are more than mere 
duplicates of the original parts. They are improved dupli- 
cates. Although accurately gauged to size, BE&S parts are 
improved in quality of material and workmanship, and, in 
many cases, of improved design. Constantly on the alert for 
better ways of making air brake parts, BE&S engineering and 
research has originated improvements that are now standard 
on many roads. Keep in touch with us—we can help you 
effect important economies in your air brake department. 


| Brake Equipment & Supply Division 
sda, K. PORTER COMPANY, Inc. 


Better Fait 
Chicago 38, III. Pittsburgh 22, Pa. 


Eerabiioted J606 


District Offices in Principal Cities 
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ginia Polytechnic Institute (1929) with 
a B.S. degree in mechanical engineering. 
He entered railroad service on June 16. 
1924, as extra clerk with the R. F. & P 
and during the summers of 1925-1928 
served as a draftsman at Richmond, be- 
coming a special apprentice on July 1, 
1929, and a machinist on November 16 
1931. He was appointed air-conditioning 
supervisor on January 1, 1935, and en- 
gineer of motive power on September 1. 
1941. 


H. G. SmituH has been appointed su- 
perintendent of motive power of the 
International-Great Northern with head- 
quarters at Palestine, Tex. 


F. G. Foster, chief mechanical officer 
of the Ontario Northland at North Bay, 
Ont., has retired. 


ARTHUR SELBEE, who has been ap- 
pointed superintendent of motive power 
and car equipment of the Central Ver- 
mont at St. Albans, Vt., as reported in 
the November issue, is a native of Battle 
Creek, Mich. He entered railway serv- 
ice with the Grand Trunk Western lines 
of the Canadian National in 1910 as a 
machinist apprentice at Battle Creek. 
Five years later he became enginehouse 
foreman at Durand, Mich, and in 1918 


Arthur Selbee 


assistant foreman of the erecting shop at 
Battle Creek. From 1924 to 1932 he 
served as a locomotive inspector, work- 
ing out of Battle Creek, supervising con- 
struction of locomotives for system lines 
in the shops of the American Locomo- 
tive Works at Schenectady, N. Y.; the 
Baldwin Locomotive Works at Philadel- 
phia, Pa., and the Kingston Locomotive 
Works at Kingston, Ont. In 1932 he 
became machine shop foreman, Grand 
Trunk Western, at Battle Creek and in 
1945 shop superintendent. 


Harry M. Woop, whose appointment 
as assistant chief of motive power—car 
of the Pennsylvania at Philadelphia, was 
reported in the November issue, was 
born at Altoona, Pa., on June 4, 1901 
He is a graduate of Pennsylvania State 
College. He entered the service of the 
Pennsylvania as a clerk in the Altoona 
shops on July 7, 1919, and became a ma- 
chinist apprentice on June 15, 1922 
After several promotions at Altoona, 
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Harrisburg and Pittsburgh, Pa., Mr. 
Wood became master mechanic of the 
Long Island on August 1, 1937. He re- 
turned to the Pittsburgh division of the 
P.R.R. in May, 1941, as acting master 
mechanic and seven months later was 
appointed master mechanic of the West- 
ern Pennsylvania general division, con- 
sisting of the Pittsburgh, Conemaugh 


and Monongahela divisions. On Febru- 
ary 16, 1942, Mr. Wood was appointed 
superintendent of the Logansport (Ind.) 
division and general superintendent of 
motive power of the Western region at 
Chicago on July 1, 1943. 


Harod C. WRIGHT, whose promotion 
to general superintendent of motive 
power, Western region, of the Pennsyl- 
vania, with headquarters at Chicago, 
was reported in the November issue, was 
born at Altoona, Pa. After graduating 
from Pennsylvania State College, he 
became a storehouse attendant on the 
Pennsylvania at Altoona in 1911. In 1921 


H. C. Wright 


he was advanced to motive-power inspec- 
tor, and three years later became gang 
foreman at Olean, N.Y. Mr. Wright 
was appointed assistant master mechanic 
of the Pittsburgh division in 1935, and 
later served on other divisions until his 
appointment as master mechanic of the 
Williamsport division in 1940. He was 
transferred to Altoona in 1942 and be- 
came superintendent of motive power at 
Pittsburgh, Pa., in 1945. 
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SAFE 
FLOORS? 


This man’s right, Mr. Management. 
Workers appreciate the extra safety they 
get when you install Inland’s modern, 
skid-resistant flooring in your plant. Its 
4-way safety lug pattern provides built- 
in protection and economy wherever feet 
or equipment must go . . . floors, walk- 
ways, ramps, platforms, steps. 


What’s more, Inland 4-Way Floor 
Plate reduces maintenance problems. It 
won’t burn, warp, crack, splinter, or 
absorb liquids, and it’s easily installed. 
Stocked by leading warehouses. 


INLAND STEEL 
COMPANY 


38 S. Dearborn St., 
Chicago. Sales Offices: 
Chicago, Davenport, 
Detroit, Indianapolis, 
Kansas City, Milwaukee, 
New York, St. Louis, 
St. Paul. 


INLAND 4-WAY FLOOR PLATE 
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Extra yard profits from low cost handling with 


ROUSTABOUT 
CRANES 


@ You’ve got a crane with hook or magnet any- 


. . The fast where you want it around your yard exactly when 

| you want it—when a Roustabout is on the job. 
tractor-footed Fast, powerful, this mobile load-hustler gives you 

low cost materials handling outdoors all around 

load-hustlers your plant to match your indoor efficiency. It keeps 


things organized, on the move, prevents costly 
delays— no waiting for crews from 
other jobs. Built for years of 
overwork — ball-bearing boom 
turntable, all gears in oil. 
Capacities to 7⁄2 
tons—it’s the an- 
swer to your yard 
problem. For 
complete facts.. 
write to Dept. G-6. 


Photo courtesy of Indus- 

trial Power Division, 

International Harvester 
Company 


HUGHES-KEENAN CORPORATION 


DELAWARE, OHIO, U. S. A. 


Cad-Mandling Snecialisls since 1908 


for STOKER 
ENGINES 


Designed to give 
Jong uninterrupted 
service on all types 
of locomotive stoker 
engines. 


Durametallic Stoker Engine Packings are engineered to KEEP 
CONDENSATE OUT OF THE CRANK CASE. Supplied in die- 
molded ring sets ready to install in standard stuffing boxes. 


On your request we will be glad to send our “Locomotive Packing Bulletin’ covering 
various types of Durametallic Packings to meet your needs. 


The ` 


PERFEC 
pe 


DURAMETALLIC 
KALAMAZOO 


g CORPORATION 
MICHIGAN 
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M. C. Hager, whose appointment as 
general mechanical engineer of the 
Union Pacific, with headquarters at 
Omaha, Neb., was reported in the Ow- 
tober issue, entered U. P. service in 1922 
as a tracer in the motive power depart- 


M. C. Haber 


ment at Omaha and later served as 
draftsman and engineer of road tests. 
In 1936 he was appointed mechanical 
engineer and in 1946 assistant general 
mechanical engineer. 


Diesel 


E. A. AnEs1 has been appointed Diesel 
instructor of the New York Central Sys- 
tem, with headquarters at New York. 


J. G. Hunt, general Diesel instructor 
of the New York Central system at New 
York, has been appointed general super- 
visor Diesel locomotive maintenance, 
with headquarters at New York. 


E. L. Hyatt has been appointed su- 
Erain of shop, West Springfield 

iesel shop of the New York Central 
System, with headquarters at West 
Springfield, Mass. 


E. H. Hottoway, supervisor of Diese 
maintenance of the Central of Georgia 
at Macon, Ga., has been appointed to the 


E. H. Holloway 


newly created position of superintence: 
Diesel maintenance, with headquarters «t 
Macon. Mr. Holloway entered the em 
ploy of the Central of Georgia in 1922 
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Cuts Railway Operating Costs... 
Relieves Shippers’ Car Supply 


Problems 


How often must shippers kick cars out empty be- 
cause the floors aren’t good enough for the particu- 
lar outbound lading? How much time and money 
is spent switching boxcars—to spot them for load- 
ing according to the floor condition? The answers 
are too often and too much—because wood floors in 
most cars soon become damaged and car classifica- 
tions must be reduced. Then cars must be shunted 
around empty until a load is available for which 
the floor is suited. This extra switching of Class B 
cars and rough-freighters not only cuts into ship- 
pers’ car supply—it raises railway operating costs. 


NAILABLE STEEL FLOORING eliminates much of this 


*PATENTS PENDING 


STEEL FLOOR DIVISION, PENOBSCOT BLDG., DETROIT 26, MICHIGAN 
STEEL 
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extra switching because it stays in Class A condi- 
tion longer. It isn’t damaged by nailing, pinch bars, 
abrasive freight or loading equipment. It has the 
strength to support the largest fork trucks used in 
boxcars. NAILABLE STEEL FLOORING is built to last 
as long as the car itself and stay in Class A condi- 
tion during that time. Here is an all-purpose floor 
that stays that way, that can make major savings in 
operating expenses and provide substantial relief 
for car supply problems. 


YOU SAVE 3 WAYS 


In boxcars, flats and gondolas, the long life of NAILABLE 
STEEL FLOORING means lower repair and replacement 
costs as well as lower operating costs. And because it 
holds nails tighter and won't splinter, goods are safer on 
NAILABLE STEEL FLOORING. It saves you money in three 
ways—in operations, maintenance, and damage claims. 


NAILABLE 
STEEL FLOORING 


DSSA 
o å 


A 
GREAT LAKES STEEL 
PRODUCT 


CORPORATION 
127 


as assistant draftsman, subsequently 
serving as draftsman and mechanica: 
assistant. In April, 1942, he became su- 
pervisor of Diesel maintenance. 


Bakes or Dries 


t 
Coils & Armatures 


5 ; i e : J. T. SHEEHAN has been appointed 
ptutomatically i r žo * | general Diesel instructor of the New 

f SA K York Central System, with headquarters 

NO Watching ° NO Timing memes > : | |S" | at New York. 


W. F. SInciair has been appointed to 
the newly created position of general 
supervisor of Diesel equipment of the 
Canadian Pacific, with headquarters at 
Montreal, Que. Mr. Sinclair was born 
and educated in Dundee, Scotland. He 
became a machinist apprentice in the 
employ of the Canadian Pacific at Win- 
nipeg, Man., in 1916, and advanced to 
the position of shop engineer in 1936. 
Mr. Sinclair had been on loan to the re- 
search department of the railroad since 


Hi-volume horizontal air flow. 
Automatic heat control. 
Positive fresh air intake. 
Controlled volatile exhaust. 
Uniform temperature. 
Economical to operate. 

Easy to load and unload. 


HERE’S AN OVEN that saves 
time on urgent motor repair 
jobs. This DESPATCH S Oven 
reduces baking time 25 to 35%, and bakes auto- 
matically—without watching or timing! 

Average load for this 6’x6’x6’ oven is 72 
armatures and 100 complete coil sets. Daily ca- 

acity is 216 armatures, 300 complete coils. 
Teciparsiares 300°F. to 450°F. Time: variable 
up to 6 hours—ave. 4 hours at 300°F. Direct gas 
fired convection heat . . . automatic, safe (Factory 
Mutual approved). 


DESPATCH OVEN COMPANY 
Minneapolis Office: 619 S.E. 8th St. 


Chicago Office: 221 N. LaSalle St. GREAT NORTHERN Shops, St. Paul, 
Offices in All Principal Cities bakes two 3-ton 36” diameter armatures 


for diesel-electrics in 12 hours with this 
BE © PATCH DESPATCH Oven. 
OVEN COMPANY f WRITE TODAY 


for information 


W. F. Sinclair 


WIEDEKE 


1946 as research assistant and senior rc- 


A g search engineer, assigned to a series of 

Expa nders an d Cu tters F , studies on Diesel power. During the 

e o P ve p war he was engaged in the munitions 

for Efficient Opera tion Fo sh : work of the Canadian Pacific at Mon- 
Í: RN > | treal. 


Shop and Enginehouse 


Herman I. ANDERSON has been ap- 
pointed acting superintendent of shops 
of the Missouri Pacific, with head- 
quarters at North Little Rock, Ark. 


Joun P. WHALEN, superintendent ot 
shops of the Missouri Pacific at North 
Little Rock, Ark., has been granted a 
sick leave. 


Electrical 
SPECIALISTS in the manufacture of: C. L. HarL has been appointed as- 
Ideal Sectional Expanders, universally used sistant superintendent electric equipment 
to expand flue tubes in locomotive flue of the New York Central System at 
sheets. The accurately machined, inter- Harmon, N. Y. 
changeable sections form a true circle when Master Mechanics and Road 
fully expanded. Foremen 
Ideal Safety Power Cutters will cut flues pyres aan, AE 
Write for off in one revolution, with a clean-square F. D. Kennepy, master mechanic oí 


the Erie at Mario hio, has been trans- 

[PEAT SATE CO NO? edos eee anding: ferred to Bale NAS TA 
G. E. Lunp, whose appointment as 
g acting district master mechanic of the 
k Western district of the Erie at Mead- 
AA Te’ IE € € l á ville, Pa., was reported in the November 
issue, has been appointed district mas- 

ter mechanic of that district. 


DAYTON I, OHIO 
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DYNETRIC 
BALANCERS 


“DYNETRIC™* TRADE 
REG. U. $. PAT. OFFICE BY 
WESTINGHOUSE ELECTRIC CORPORATION 


THE GISHOLT ROUND TABLE 


represents the collective experience 
of specialists in machining, surface- 
finishing and balancing of round 
and partly round parts. Your prob- 
lems are welcomed here. 


TURRET LATHES © AUTOMATIC LATHES © 


Accuracy Pays Big Dividends in 
Maintenance Work 


~ 
“w 


\ 


/ RAILROAD ELECTRICAL EQUIPMENT  \ 


A 
AI 


~ mA 
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[F IT'S WORTH BALANCING AT ALL, IT’S WORTH 
DOING WELL. For the accuracy of balance determines the extra 
service a rotating part will deliver. That’s reason enough for 
insisting upon Gisholt DYNETRIC Balancers. 


Bearing Life Increased from 8 to 12 Times 


Maintenance records in this large southwestern railroad shop 
show that bearing life is from 8 to 12 times longer when rotating 
parts are properly balanced on Gisholt DYNETRIC Balancing 
Machines. i 

The DYNETRIC 3-S Balancing Machine shown here (balanc- 
ing air circulating fans for coaches) may be used for balancing 
many sizes and types of motors and generators used on Pullman, 
coach and locomotive equipment. After repairing or rebuilding, 
balance is restored quickly, easily —and accurately! 

Gisholt engineers, familiar with all types of balancing prob- 
lems, will gladly advise you on yours. 


GISHOLT MACHINE COMPANY 


Madison 10, Wisconsin 


BALANCERS © SUPERFINISHERS © SPECIAL MACHINES 


When it comes to locomotives ... 
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It heralds the arrival of something new 
on the tracks of America 


... the latest achievement in 
Diesel-electric locomotive design. 


FAIRB ANKS -MORSE DIESEL LOCOMOTIVES © DIESEL ENGINES 


STOKERS © SCALES e MOTORS © GENERATORS 
PUMPS ¢ FARM EQUIPMENT « MAGNETOS 


e 
A name worth remember ing RAILROAD MOTOR CARS and STANDPIPES 
RAILWAY MECHANICAL ENGINEER 
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MILLER FELPAX LUBRICATORS function: 


AXLE CAP ——»’) f) 


MILLER 


FELPAX 


LUBRICATOR 


SUSPENSION BEARING > My ey 


MATCHED WICK SET i 
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Typical installation of 
the MILLER FELPAX 
LUBRICATOR in the 
axle cap of a Diesel 
locomotive traction 
motor. 


[ie wicks deliver full oil feed to a 
traction motor suspension bearing 
across its full width, uniformly. Result: 
FELPAX Lubricators prevent excessive 
localized heating of journal surfaces 

. increase availability of power... 
greatly increase bearing liner life... 
reduce by as much as 75% wheel 
change-outs due to lateral and radial 
wear on the suspension bearings. 


Millions of miles of trouble-free 
service on 30 of the nation’s Class | 
railroads, 


For full particulars see your MILLER FELPAX CORPORATION 


locomotive builder, or write to 


December, 1948 


WINONA, MINNESOTA 
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IF IT’S A TOUGH JC 


On the Union Pacific, sleek-nosed Alco- 
G.E. 6000-hp passenger diesel-electrics snake 
1200-ton trains over the winding 2.2 per- 
cent Cajon hump at maximum permissible 
speeds. Similarly, their design twin, the 
1500-hp Alco-G.E. freight unit, in multiples 
of four, makes the same eastbound run with 
75-car, 3000-ton drags. Westbound ratings 
are even higher—2000 tons for the passenger 
locomotives, 4000 tons for the freighters. 


These tonnage ratings, the highest for this run, 
are assigned exclusively to Alco-G.E. equipment. 


How do they do it? Turbosupercharged, 
4-cycle power evenly applied to all driving 
axles by a superfast control system supplies 
part of the answer. Unusually high short 
time and continuous ratings of the traction 


motors supply the rest. Not only have these 
high-capacity motors proven their superi- 
ority in handling .heavy loads at high 
speeds upgrade, but they can ease these 
same heavy: loads down the mountain. 
Exceptionally high dynamic braking effort 
downgrade greatly reduces the need for 
application of air brakes. 

The Union Pacific is currently assigning 
unit after unit of Alco-G.E. power to most of 
its toughest jobs. All three road types— 
2000-hp passenger, 1500-hp freight, 1500-hp 
road switcher—are supplemented by 1000- 
hp switchers. An Alco-G.E. representative is 
available in your area to show you how 
these same diesel-electrics can increase 
your railroad’s earning power—by doing 
its toughest jobs. 


Wiz TO DO YOUR RAILROAD’S TOUGHEST JOBS 


—— 
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CHAMBERSBURG DUPLEX WHEEL PRESS STRIPPING BOTH WHEELS AT ONCE AT 8B. & O. WHEEL SHOP, GLENWOOD, PA 


Because the floor-to-floor wheel-stripping thane 


of the Chambersburg Duplex Wheel Press- | 
frequently clocked at 42 seconds—is unequalled 
by any other method, it more than meets the 
requirements of the centralized wheel shop. 
CHAMBERSBURG ENGINEERING COMPANY, CHAMBERSBURG, PA. 


STRIPPING TWO, DIESEL REELS _AND GEAR SIMULTANEOUSLY AT N. Y. O. & W. SHOPS, MIDDLETOWN, N. Y 


ON-THE-WHEEL BRAKING 
means Shorter SATER SfE 


MAXIMUM EFFECTIVE ADHESION AT ALL SPEEDS... 
Equally important to efficient, dependable Sim- 


You don’t want brakes that just stop the wheels. 
You want brakes that will stop the train! And to 
do this quickly, surely, ample traction is needed. 
The effective adhesion between wheels and rails 
can mean the difference between danger and safety. 


WHY BRAKE-SHOE BRAKING IS BETTER . . . Simplex 
brake-shoe braking wipes wheel treads clean of 


foreign matter picked up from the road-bed... 
conditions the treads for braking. And the re- 
sulting better wheel-rail contact improves effec- 
tive adhesion. 


plex braking is this fact: the simple Simplex de- 
sign adds not a single pound to the weight of the 
rotating truck parts. Thus, undesirable pressure 
variation at the rails—caused by dynamic aug- 
ment (rotational unbalance) —cannot be aggra- 
vated, and maximum effective adhesion between 
wheels and rails is maintained at all train speeds. 


Streamlined, Light-Weight 


AMERICAN 
STEEL 
FOUNDRIES 


@int-maat I€ CAST STEEL 


SIMPLEX UNIT CYLINDER 


CLASP BRAKES 


| INCO OFFERS 
EXPERIENCED COUNSEL 
ON METAL PROBLEMS 


Avail yourself of experienced counsel on problems relating 
to the properties, treatment, fabrication or performance of 
ferrous and non-ferrous metals containing nickel. Tel. Parkway 1632 


DETROIT SECTION 
General Motors Building, 


We offer consultation ... and invite you to write, wire or 


VANCOUVER, B.C 


me. 


PORTLAND 


Sreresmi 
MINNEAPOLIS& 
: io 


MILWAUKEE AG : 
Acad. /— D TCLEVELAND NEWARK gl 
: PHILADELPHIA ¢ 
PITTSBURGH® 
COLUMBUS 
"2 BALTIMORE, 
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CINCINNATI. 
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HOUSTON @ __{ ORLEANS 


“INCO” TECHNICAL SECTIONS 


Consultation on technical problems relating to alloys contain- 
ing nickel is invited. Consult the nearest Technical Field Section 
of INCO Development and Research Division listed below: 


CANADIAN SECTION NEW ENGLAND SECTION 

25 King Street, West, 75 Pearl Street, 

Toronto 1, Ont. Hartford 3, Conn. 

Tel. Elgin 7471 Tel. Hartford 7-0383 
CENTRAL ATLANTIC PITTSBURGH SECTION 
COAST SECTION Grant Building, 

67 Wall Street, Pittsburgh 19, Pa. 

New Tork Ean Y. Tel. Atlantic 9546 

el. Whitehall 4-1000 
CHICAGO SECTION ST TOUI SCHON 

333 N. Michigan Avenue, St. Louis 1, Mo. | 

Fel’ Prankitn’ 4030 Tiel, Gr Reus sm 
CINCINNATI SECTION TEXAS SECTION 

Carew Tower, Commerce Bldg. 

Cincinnati 2, Ohio lag er Truas, 
TWIN CITIES SECTION 

Northwestern Bank Bidg., 


Detroit 2, Mich aeeneus 2, Minn 
i i j Tel. Madison 3436 el. Geneva 0631 
phone the INCO Technical Field Section or Stock and E EAn A i Wisi COAST suction: 


Service Center nearest to your plant. 


ATLANTA 3 


J. M. Tull Metal & Supply Co. 


Petroleum Bldg., 
Los Angeles 15, Calif. 
Tel. Prospect 2496 


Genesee Valley Trust Bldg., 
Rochester 4, N. Y. 
Tel. Main 2393 


STOCK AND SERVICE CENTERS FOR “INCO” PRODUCTS 


The following are sources of supply for primary nickel for alloying purposes. Through casting specialists, they 
are prepared to offer technical service on the production of ferrous and non-ferrous castings containing nickel. 


COLUMBUS 15, OHIO MILWAUKEE 4 PHILADELPHIA 40 SEATTLE 4 
Williams and Company, Inc Steel Sales Corporation Whitehead Metal Products Eagle Metals Company 


285 Marietta Street 

Tel. Walnut 3525 
BALTIMORE 17 

Whitehead Metal Products 

Company, Inc 

413 West North Avenue 

Tel. Lafayette 2300 
BUFFALO 2 

Whitehead Metal Products 

Company, Inc 

254 Court Street 

Tel. Cleveland 1475 
CAMBRIDGE 39, MASS. 

Whitehead Metal Products 

Company, 

281 Albany Street 

Tel. Trowbridge 6-4680 
CHICAGO 23 

Steel Sales Corporation 

3348 South Pulaski Road 

Tel. Bishop 7700 
CINCINNATI 14 

Williams and Company, Inc. 

1921 Dunlap Street 

Tel. Cherry 4700 
CLEVELAND 14 

Williams and Company, Inc 
3700 Pe ns Avenue 
Tel. Express 7000 


31 North Grant Avenue 3628 East Marginal Way 
Tel. Main 3291 
DALLAS 9 
Metal Goods Corporation 
6211 Cedar Springs Road 
Tel. Diron 4-3925 
DENVER 2 
Metal Goods Corporation 
817 Seventeenth Street 
Tel. Main 9030 
DETROIT 10 


Tel. Tyler 6-3000 
HOUSTON 3 
Metal Goods Corporation 
711 Milby Str 
Tel. Beacon 3-8881 
INDIANAPOLIS 2 
Steel Sales Corporation 
1916 North Meridian Street 
Tel. Talbot 8-1506 
KANSAS CITY 2, MO. 
Steel Sales Corporation 
39th & Main Streets 
Tel. Jeferson 1080 
LOS ANGELES 21 
Pacific Metals Company, Ltd 
1400 South Alameda Street 
Tel. Prospect 0171 


647 West Virginia Street 

Tel. Daly 8-6840 
MINNEAPOLIS 15 

Steel Sales Corporation 

529 South 7th Street 

Tel. Nestor 6614 
MONTREAL 3 

Robert W. Bartram, Limited 

277 Duke Street 

Tel. Marquette 3281 
NEWARK 5 

Whitehead Metal Products 

Company, Inc 


Tel. Bigelor 
NEW HAVEN 13 
Whitehead Metal Products 
Company, Inc 
265 Church Street 

Tel. New Haven 8-0275 


NEW YORK 14 
Whitehead Metal Products 
y, Inc 


10th Street 


Company, Inc 

1955 Hunting Park Avenue 

Tel. Baldwin 9-2323 
PITTSBURGH 12 

Williams and Company, Inc. 

901 Pennsylvania Avenue 

Tel. Cedar 8600 


PORTLAND 4, ORE. 
Eagle Metals Company 
809 Dekum Building 
Tel. Atwater 4962 
ROCHESTER 4 
Whitehead Metal Products 
Company, Inc 
217 East Avenue 
Tel. Stone 3093 
ST. LOUIS 10 
Steel Sales Corporation 
4565 McRee Avenue 
Tel. Grand 5255 
SALT LAKE CITY I 
Pacific Metals Company, Ltd. 
34 Richards Street 
Tel. Salt Lake City 4-7058 
SAN FRANCISCO 10 
Pacific Metals Company, Ltd. 
3100 N teenth Street 
Tel. Mission 7-1104 


Tel. Eliot 4764 


SPOKANE 8 
Eagle Metals Company 
328 West Trent Avenue 
Tel. Main 2419 


SYRACUSE 3 
Whitehead Metal Products 
Company, Inc. 
201 Burt Street 
Tel. Syracuse 5-4112 


TOLEDO 2 
Williams and Company, Ine, 
650 East Woodruff Avenue 
Tel. Adams 8102 


TORONTO 5 
Alloy Metal Sales Limited 
881 Bay Street 
Tel. Midway 7335 


TULSA 3 
Metal Goods Corporation 
302 North Boston Street 
Tel. Tulsa 4-1175 


VANCOUVER, B. C. 
Wilkinson Company, Ltd. 
190 West Second Avenue 
Tel. Fairmount 6101 


THE INTERNATIONAL NICKEL COMPANY, INC. SZa"tit.cz%s# 
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The IMPORTANCE 
of SIMPLICITY! 


As generally agreed by the nation’s 
leading freight car designers... 
simplicity, wherever possible, will 
afford many plausible gains toward 
speedier, less costly construction 
and maintenance. 

Dependable cast steel units ex- 
emplify this simplicity. Made in 
one piece...all sections are knit 
properly to one another and the job 
is complete within itself! No jigs or 
fixtures are required to sub-assemble 
parts and accurate alignment is 
assured! The metal is placed only 
where needed for strength without 
surplus bulk or weight and drilling 
is unnecessary. 

And when it comes to dependable 
cast steel units, accurate to the 
n’th degree .. . Unitcastings will do 
your job right! Unitcast’s Precision 
Mass Production methods will pro- 
duce more good castings in less 
time and at a lower finished cost! 
Unitcast Corporation, Steel Casting 
Division, Toledo 9, O. In Canada: 
Canadian-Unitcast Steel, Ltd., 
Sherbrooke, Que. 


UNITCAST 


orporation 
ELECTRIC STEEL CASTINGS 


“BUFFALO” 
UNIT BRAKE BEAM 


Rolled section bek 
forging and upseff 


NEVER UNDERESTIMATE THE WORD oes 
“BUFFALO” WHEN YOU THINK OF 
; UNIT BRAKE BEAMS 


e “Buffalo” is the ORIGINAL Unit Brake Beam Less than 1/10 of 1% of these beams were sp 
e “Buffalo” is the TIME-TESTED Unit Brake Beam ically bought for stand-by stock or repairs. 


e “Buffalo” is the SERVICE-TESTED Unit Brake Beam NO OTHER BRAKE BEAM CAN APPROACH T 
RECORD! “Buffalo” Units definitely STAND UP. 
Since 1937 more than 310,000 of these sturdy, 
solid-truss Unit-type “Buffalo” Brake Beams have been BUFFALO BRAK E BEAM C 


bought by 86 railroads and private car lines. 140 Cedar Street New 
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